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8.5.2 Segment 2: Woodland Road to Interstate 5 

Traffic Operations 

Hfghway 2191214 & 99E Access 
Management AnalysTs 

Under existing conditions, approximately 9,500 vehicles per day use ·this section of roadway. 
In the future it is forecast that 23,000 vehicles per day will use this segment. In order to 
accommodate this volume of traffic, it is expected that in the future, Arney Road will be 
extended to Woodland Road, and the existing Arney Road intersection will be converted to a 
right-in-right-out intersection. The previous alternatives/needs analysis (Technical Memoran­
dum #4) also showed that in the future, if the existing diamond interchange configuration is 
maintained, the southbound I-5 ramp and Highway 214 bridge over 1-5 will need to be widened 
to include second left turn lanes on the southbound and westbound approaches, with the . 
Highway 214 eastbound approach also widened to include an additional through lane and a 
right turn lane. 

Considering the OHP Access Management Policy, it is important to note that signals at the 
Woodland Road/Highway 214 and southbound I-5/Highway 219 intersection, will be approx­
imately 1,150 feet apart. This separation is slightly less than the 1,320 foot (1/4 mile) separation 
called for in Category 5 of the Access Management Policy (see Table 11). Given the signal 
spacing in this section, and in other sections of Highway 214, as traffic signals are installed on 
Highway 219/214 it will be necessary to perform a detailed corridor operations analysis to 
verify that traffic operations with the traffic signals will be acceptable, in particular accommo­
dating vehicle progression through a series of signals east and west of 1-5. 

Access Issues and Potential Modifications 

Highway 219 between Woodland Road and 1-5 is approximately 1,150 feet in length with no 
private driveways in this segment. The only access in this section of roadway is Arney Road, 
which intersects from the north approximately equal distance between the southbound I-5 ramp 
intersection and Woodland Road. Arney Road serves some freeway commercial development 
north of Highway 219 and a significant amount of undeveloped commercially-zoned land north 
of Highway 219.· 

As there are no existing driveways in this section, the driveway density is equal to zero, which 
clearly meets the guidelines for Category Urban 5 of less than 18 driveways per mile (see 
Figure 26). It is expected that no driveways will be added in this segment in the future . 

8.5.3 Segment 3 : Interstate 5 to Evergreen Road 

Traffic Operations 

Under existin g conditions, during the peak traffic periods, this is a very congested· section of 
Highway 214, with one of the poorest intersections within the City of Woodburn identified at 
the intersection of the northbound I-5 ramps and Highway 2 14. Significant vehicle queuing 
occurs at this intersec tion as well as at the intersec tion of Highway 2 14 with Evergreen Road. 
Currently approximately 19,500 vehicles per d ay travel on thi s section of roadway. In the fu ture 
it is forecas t that as many as 35,000 vehicles per day will travel on this segment. 
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In the near future, it is recommended that the northbound Interstate 5 ramps/Highway 214 
intersection will be signalized. A signal is warranted .at this location based on existing traffic 
volume. This intersection is approximately 900 feet west of the intersection of Evergreen 
Road/Highway 214, which is currently signalized. In this case, these two traffic signals would 
be spaced closer than the 114 mile spacing standard called for in Category 5 of the OHP Access 
Management Policy. In addition, a traffic signal at the northbound I-5 ramps would be spaced 
approximately 750 feet from the existing traffic signal at the I-5 southbound ramps. This 
spacing is also less than the 1/4 mile spacing specified in the Access Management Policy 
guidelines. A detailed signal operations analysis in this corridor (Evergreen Road to Woodland 
Road) is necessary to verify that with traffic signals instaJied at Woodland Road, and the 
northbound I-5 ramps, acceptable traffic progression can be maintained. 

The accident analysis revealed that there were 29 accidents during the three year study period 
at the I-5 ramps onto and off ~f Highway 214. This incidence of accidents is most likely caused 
by the congestion, queuing, .and low sight distance for vehicles turning onto northbound I-5 
from westbound Highway 214. With an improved interchange, it is likely that the incidence 
of accidents will decre;1se. 
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Access Issues and Potential Modifications 

This segment of Highway 214 is approximately 900 feet in length and is highly devel"oped with 
freeway commercial uses. On the south side of Highway 214, there are five driveway locations 
along this segment serving three businesses (see Figure 26). Two of the three businesses are 
service stations which, as currently developed, require two driveways at each site for circula­
tion. The public street access located approximately 200 feet east of the northbound I-5 ramp 
intersection, serving the property south of Highway 214, should be closed, with an internal 
street connection to Stacy Allison Way to direct site traffic to Oregon Way. 

On the north side of Highway 214 through this section, there are six driveways serving three 
businesses adjacent to Highway 214. In addition, there are two major access points serving 
development located 400-500 feet north of Highway 214. It is recommended that two of the 
six driveways along this seg~ent of Highway 214 be closed. The public access serving the 
property to the north of Highway 214 was recently realigned to intersect Highway 214 directly 
across from Evergreen Road. With this local access relocation complete, it would be possible 
to develop an east/west roadway parallel to Highway 214 on the north side to intersect with the 
new roadway being constructed opposite Evergreen Road (see Figure 26). Consideration 
should be given to extending this access road east of Evergreen Road parallel to Highway 214 
to intersec t with Country Club Road. 

Under existing conditions, on the north side of Highway 214, there are approximately 35 
driveways per mile); on the south side of Highway 214 there are approximately 29 driveways 
per mile (see Table I 0). In both cases the driveway density exceeds the guidelines outlined in 
the Access Management Classification System. On the north side of Highway 214, if driveways 
are consolidated as described, driveway density would decrease to 23 driveways per mile which 
is closer to the Access Management Policy guide lines. 
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8.5.4 Segment 4: Evergreen Road_to Oregon Way 

Traffic Operations 

Highway 219/214 & 99E Access 
Manag&ment Analysis 

This section of Highway 214 operates in a similar fashion to the previously described section. 
During the peak period there is a great deal of congestion and vehicle queuing at the major 
intersections. The Highway 214/0regon Way/Country Club Road is a signalized intersection, 
separated from Evergreen Road by. 650 feet. As previously shown in Table 11, this spacing is 
less than the Oregon Highway Plan guidelines of 1,320 feet for a Category 5 Urban roadway. 

Over the three year accident analysis period, there were 12 accidents at Evergreen Road, eleven 
accidents at Country Club Road, and five accidents at Oregon Way. These accidents were most 
likely caused by the close proximity of the intersections, the offset alignment of Country Club 
Road and Oregon W3:y, as well as the congestion in the area. The recent realignment of Country 
Club Road and Oregon Way into a single intersection should reduce the incidence of accidents 
in this segment in the future. 

Access Issues and Potential Modifications 

This segment of Highway 214 is approximately 650 feet in length and is developed with freeway 
commercial uses. Traffic signals are located at the Evergreen Road and Oregon Way/Country 
Club Road intersections. On the south side of Highway 214 there are six driveways serving 
four separate properties. There is one shared driveway between a service station and the Dairy 
Queen on the south side of Highway 214. The most easterly driveway on this segment of 
Highway 214 should be consolidated with the adjacent driveway in order to remove ~his 
driveway from the influence of the Country Club Road/Oregon Way intersection. 

On the north side of Highway 214 through this segment, Country Club Road was recently 
realigned to intersect Highway 214 at Oregon Way. There are two private driveways along this 
segment of Highway 214. In addition to these two driveways the Old Country Club Way 
intersection should be closed associated with the Country Club Road realignment. This public 
street intersection is within 150 feet of Oregon Way and is well within the influence of the 
Highway 214/0regon Way intersection. In addition, the driveway which currently exists 
between the Old Country Club Way intersection and the new realigned Country Club Road 
intersection should also be closed. This property is best served from the north realigned off of 
Country Club Road. No other driveway relocations are recommended at this time. Figure 23 
shows the existing driveway spacing in this section of Highway 214. 

Under existing conditions , as shown again in Table 12, driveway density on the north side of 
Highway 214 is 25 driveways per mile; and on the south side the driveway density is 
approximately 50 driveways per mile. In the future, if driveways are consolidated .as identified, 
the north side driveway density would decrease to eight driveways per mile which would meet 
Access M anagement Policy guidelines. The south s ide driveway density woul d decrease to 42 
driveways pe r mile, which is sti ll relati vely high. 
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8.5. 5 Segment 5: Oregon Way to Broughton Way 

Traffic Operations 

Under existing conditions, average daily traffic (ADT) on this segment of roadway is 17,000 
vehicles per day. In the future, it is forecast that average daily traffic will grow to 33,000 
vehicles per day. The recent accident analysis showed no accidents in this segment during the 
three year study period. 

Access Issues and Potential Modifications 

This segment of Highway 214 is approximately 1,800 feet in length and is well defined with 
·curbing on both the north and south sides of the road (see Figure 27). There is a sidewalk along 
the entire south side. Within this section, the only access to Highway 214 is Cascade Drive, 
located on the south side of the road approximately 700 feet east of Oregon Way. It is expected 
that when the now vacant commercially-zoned parcel at the southwest comer of the intersection 
of Highway 214/Cascade Drive develops, access tq this property will be provided via Cascade 
Drive. In the 600 feet of Highway 214 just east of Cascade Drive, there are four driveways on 
the south side of Highway 214. Three of these driveways serve the Woodburn Fire Station, 
with a fire truck-actuated signal at one driveway. · One of these access points is a curb cut to 
vacant commercially-zoned land. 
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The north side of Highway 214 between Oregon Way and Broughton Way has no local access 
except for a 50 foot curb cut approximately 280 feet east of Cascade Drive ·(see Figure 27). 
This 50 foot curb cut serves a small triangular vacant commercially-zoned property which is 
land-locked because of residential development directly to the north. Although this driveway 
meets the current standards for driveway spacing, care must be taken as this property develops 
to ensure adequate sight distance and internal circulation on the property. 

Under existing and future conditions, driveway density in this section of Highway 214 satisfies 
the OHP Access Management Policy (see Table 12). 

8.5.6 Segment 6: Broughton Way to Settlemier Avenue/Boones Ferry Road 

Traffic Operations 

The average daily traffic on this segment, under existing and future conditions it approximately 
the same as the previous section. Currently the average daily traffic is 17,000 vehicles per day, 
and this is expected to grow to 33,000 vehicles per day. Under existing conditions the 
intersection of Highway 214/Settlemier Avenue/Boones Ferry Road operates at level of ser­
vice C. It is anticipated that in the future, with improvements made to the signal timing and 
Jane ch annelization, this intersec tion will operate at LOS E . 

The traffic signal spacing between th is in tersection and th ose traffi c signals adjacent to it is 
greate r than the quarter mile spacing called for in the Access Management Policy gu idelines. 

The accident review showed th at du ring the three year study period, 1992- 1994, there were 18 
accide nts at thi s intersection . Compared to other intersecti ons in Woodburn, this is a relatively 
high incidence of accidents. Most like ly, the incidence of accidents can be reduced by res triping 
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Highway 219/214 & 99£ Access 
Management Analysis 

the southbound approach to the intersection to include one left turn lane, one through lane and 
one right turn lane (as recommended in Woodburn TSP Technical Memorandum #4). 

Access Issues and Potential Modifications 

This segment of Highway 214 is over 1,700 feet in length and includes one public street access, 
Astor Street, on the north side of Highway 214, and one public street access, Leisure Street, 
on the south side of Highway 214 (see Figure 27). In addition to Leisure Street on the south 
side of Highway 214, there are nine private driveways in this 1,700 foot section. There are 
four single family res idential units in this section, one office building, a children's day care 
center and an apartment complex. 

As the south side of the road develops in the future, it could be possible to eliminate four of 
the five residential driveways in the vicinity of Leisure Street. In addition, the two driveways 
serving single family homes across from Astor Way could be consolidated into one driveway 
in the future. Prior to redevelopment, driveway density will remain at 28 driveways per mile 
(see again Table 12), which exceeds the Access Management Policy guidelines. 

On the north side of Highw.ay 214 between Broughton Way and Settlemier Avenue/Boones 
Ferry Road, there are two private driveways. Generally, the area is developed with residential 
properties which front on a street parallel to Highway 214, and with the remaining portion of 
Highway 214 fronting on the golf course. One single family residential driveway exists near 
Astor Street near the north side of Highway 214, and a second driveway serving commercial 
property is located 110 feet east of Leisure Way. As the driveway density is six driveways per 
mile (which is less than the guidelines), no additional access schemes are recommended for 
this segment of Highway 214. 

8.6 Highway 99E Analysis 

Access to Highway 99E was studied between Lincoln Street, th~ south terminus of the previous 
ODOT road improvement project along. Highway ·99E, to the south city limits (see again 
Figure 25). This section of roadway is approximately 4,000 feet long. Through this section, 
the highway consists of undefined driveway locations with a few short sec tions recently 
reconstructed with curb and sidewalks. Also through this section, Highway 99E is a fi ve-lane 
roadway section with scattered older commercial development along its entire length . This area is 
expected to redevelop in the future. As this redevelopment occurs, care must be taken to improve 
the delineation of driveways, and in some cases, consolidate or close existing driveways. 

Currently there are traffic signals at the intersections of Highway 99E with: 

• Lincoln Stree t, and 

Young Street (Highway 2 I 4 ). 

For the purposes of thi s access analysis, Hi ghway 99E was di vided into fi ve subsec ti ons : 

Segme nt I : Lincoln Stree t to Aztec St ree t, 

Segment 2: Aztec Street to Laure l Street, 
Volume 1 
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• Segment 4 : Highway 214 to Cleveland Street, and 

• Segment 5: Cleveland Str eet to Sou th City Limits. 

Highway 99E between Highway 16 1/Highway 214 and Highway 214 is 1.17 miles long (longer 
than the limits of the access manage ment s tudy corridor): In this segment of roadway, the 
ODOT accident data for the p eriod (1 990 - 1993) showed a steady decline in the number of 
accidents per year in this segment of roadway. The calculated accident rate for 1993 was 2 .6 
accidents per million vehicle miles . This ra te is below the statewide average rate for simi lar 
road segments of 3.6 accidents p er million vehi~re miles. 

8.6.1 Segment 1: Lincoln Street to Aztec Drive 

Traffic Operations 

Under existing conditions, avera~e daily traffic on this segment is approximately 21,000 
vehicles per day. In the future it is forecast that average daily traffic will grow only slightly to 
22,000 vehicles per day. Curren~ly- the intersection of Lincoln Street/Highway 99E operates at 
LOS C or better. 

The traffic signal at Lincoln Street is approxhnately 3,000 feet away frpm the traffic signal at 
Young Street which exceeds the lA mile spacing guideline in the Access Management Policy 
guidelines. 

The accident analysis showed th at over the three year study period, there were 14 accidents at 
the Lincoln Street intersection. C o mpared to o ther intersections in Woodburn, this intersection 
has an intermediate-level accident history. 

Access Issues and Potential Modifications · 

This segment of Highway 99Eis a..pprox..irnately 1,000 feet in le ngth (see Figure 28). The re are 
seven private driveways alon g th e west s ide of High way 99E through this segment. These seven 
access locations should be con solidated into no more than four private driveways in this 
segment. As shown in Table 12., t hi s would decrease driveway. density from 37 driveways per 
mile to 2 1 driveways per mil e. 

--
In addition, the re are two pub lie stree t accesses. There is little opportunity for developi ng 
parallel streets or frontage road s along the west ~i de o f Highway 99E through this segment. 

On the east side of H ighway 99E tllere are ten private driveways (53 driveways per mile) which 
vary. in curb cut widths of 1 2 Feet to 82 fee t. T he two driveways on the northeast corner of 
Hi ghway 99E/Lincoln Stree t sh ould be closed. One of these driveways is located within the 
curb re tu rn of the Highway 99E!Lincoln Stree t intersec tion which results in a very hazardous 
and confusing circulation fo r m o to ris ts in the area. The 82 foot curb cut located on the east 
side of Highway 99E is no t usable and therefo re shoul d be closed. In addit ion to the two 
driveways on the north e nd of Highway 99E near L incoln Street, two driveways in the location 
of Aztec Drive shou ld be c lose d. If the driveway consolidatio n were implemented, driveway 
density in th is sec tio n wou ld dec rease from 53 driveways pe r mile to 3 1 driveways per mi le, 
which exceeds the Access M a11 ageme nt Policy guide line of 18 driveways per mile. 
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The East Blaine Drive intersection exists approxima~ely midway betwe.en Lincoln Street and 
Aztec Drive on the east side of Highway 99E. This street could be improved and extended to 
the east, intersecting a possible parallel frontage road to Highway 99E located approximately 

• 300-350 feet east of Highway 99E between Lincoln Street and Aztec Drive. 

8.6.2 Segment 2: Aztec Drive to Laurel Street 

Traffic Operations 

Existing ADT in thi s section of roadway is 16,000 vehicles per day. In the future it is forecast 
that traff ic volumes will grow to 22,000 vehicles per day. 

Access Issues and Potential Modifications 

This segment of Highway 99E is approximately l,lOOfeet in length with a majority of the west 
side of Highway 99E recently reconstructed with new curbs and a full s idewalk. There are 
three private driveways on the west side of Highway 99E in this segment. The only modifica­
tion recommended in this section is possible consolidation of one driveway on the north end. 
Regardless of whether or not this consolidatio n is made, the futur"e driveway density would 
satisfy the Access Management Policy guidelines (see Table 12). 

Nearly 300 feet of frontage on the east side of Highway 99E, south of Aztec Drive, has been 
reconstructed with a new curb and sidewalk. No private driveways exist in this segment. South 
of the end of the new curb and sidewalk to Laurel Street, there are four private driveways in 
this approximately 700 foot section. Two of the four driveways could be closed and access to 
the properties provided via Laurel Street. If, as properties redevelop, driveways were consol­
idated, the dr iveway density -could decrease fx:-om 19 driveways per mile to ten driveways per 
mile, which would satisfy the OHP Access Management Policy guidelines. 

In addition, there is potential for developing an east side frontage road parallel to Highway 99E 
between Aztec Drive and Laurel Street. This frontage road would be a definite benefit to the 
area, particularly as the area redevelops. 

8.6.3 S egment 3: Laurel Street to Highway 2"14 

Traffic Operations 

Existin g average daily traffic in this area is 16,000 veh icles per day. Similar to the previous 
segment, it is expected th at thi s traffic volume will grow to 22,000 vehicles per day. 

Under existing conditions, the intersection of Highway 99E/Highway 2 14!You ng Street oper­
ates at LOS C or beller. In the future it wi ll be necessary to construct an extended exc lusive 
westbound right turn lane in order to ensure acceptab le traffic operat ions. With the modified 
lane striping, it is forecast that the intersection will operate at LOS D. 

The incidence of accidents at this intersec tion is relative ly high. During the study period the re 
were 41 acc iden ts at this intersec ti on; second only to the intersec tion of Hi ghway 99E/Highway 
2 14/Highway 2 11 where there were 58 acc iden ts dur ing the three.year s tudy period. 
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The intersection of Highway 99E/Highway 214/Young Street is a signaliz_ed intersection. Th.is 
intersection is located approxi111ately 3 ,000 feet south of the Lincoln Street traffic signal. 

• 
Access Issues and Potential Modifications 

This section of Highway 99E is approx.imately 900 feet in length. Much of the curb and curb 
cuts in this area are in disrepair or non-existent. There are eleven private driveways on the 
west side of Highway 99E belw een Laurel Stree t and Highway 214. These private driveways 
vary in width from 25 to 84 feet. Five of the eleven driveways could be eliminated or 
consolidated by means of a shared access. There is adequate set back in many of the businesses 
through this area that will all()w some internal circulation between properties. This study 
section has the highest driveway density of all the study segments: there an~ 65 driveways per 
mile. In the future, if driveways are consolidated the driveway density could decrease to 35 
driveways per mile (Table-12). 

There are ten private driveway locations on the east side of Highway 99E between Laurel Street 
and Highway 214. In addition, Tomlin Street exists approximately midway between Laurel 
Street and Highway 214. The curb cuts for the private driveways vary between ten and 35 feet 
in width . Five of the ten driveways could be closed or consolidated with adjacent driveways 
without major impact to the business operation in this area. lri addition, some curb and sidewalk 
installation is required on Highway 214, east of Highway 99E. The curbing is required to 
delineate and reduce the wide acce ss that exists east of Highway 99E and north of Highway 
214. Consideration should be given to developing a parallel frontage road to Highway 99E 
between Highway 214 and Laurel Street in the future as this area begins to redevelop. 

This section has the second highest driveway density of all s tudy_ segments. Currently, there 
are '59 driveways per mile. lf the driveways were consolidated in the future, the density could 
decrease to 29 driveways per mile~ which still exceeds Access Management Policy guidelines 
for Category 5 roadways. 

8.6.4 Segment 4: Highway 214 to Cleveland Street 

Traffic Operations 

Currently, no accide nt, or traffi c l eve l o f se rvice problems have been identified in this segment. 
Exis ting average daily traffic is 11,000 vehicles per day. In the future, average daily traffi c 
wi ll g row to approx.imately 18 ,000 vehicles per day. If the South Arterial is constructed, it can 
be expected that there will be still higher traffic volumes in this segment. 

Access Issues a nd Poten1ial Modifications 

This sec tion of Highway 99E is approximately 550 feet in length . The only development on 
the west side of Highway 99E in this sec tion consists of a card Jock gas statio n at the southwest 
co rner o f Highway 99E and Highway 2 14 and a converted motel/apartment complex im­
mediate ly south o f the gas s ta t ion. There is some vacant developable land between the 
motel/apartme nts and the ra ilroa d. The re are f ive private driveways on this 550 foot sec tion 
of Highway 99E. One pri vate access, to the gas s tation , is not usab le with the current layou t 
in the a rea. In addition, there are two accesses to the vacan t portion of land just north o f the 
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railroad track. As this land develops it appears reasonable that the major access should be 
across from Silverton Avenue. However, this may result in some s13:fety problems due to the 
close spacing between the access and the railroad. 

There are three private driveways located on the east s ide of Hi ghway 99E between Highway 
2 14 and Cleveland Street. These three driveways occur between Highway 2 14 and Silverton 
Avenue, and they serve commercial development. Two of these three dri veways could be 

· closed without impacting existing commercial operations. A fo:rnal curb should be developed 
on Silverton Avenue east of Highway 99E providing some separation between Highway 99E 
and the access to this property. 

8.6.5 Segment 5: Cleveland Street to South City Limits 

Traffic Operations 

Similar to the previous study segment, currently no traffic level of service or safety problems 
have been identified in this segment of roadway. The existing and future average daily traffic 
volumes are similar to the previous section: 11 ,000 and 18,000 vehicle.s per day respectively. 
It can be expected that with the construction of the South Arterial, more traffic will use this 
segment of roadway and traffi c conditions will change. 

Access Issues and Potentia l Modifications 

This section of Highway 99E is approximately 550 feet in length. The only development on 
the west side of Highway 99E in this section consists of a card lock gas station at the southwest 
corner of Highway 99E and Highway 214/Young Street and a converted motel/apartment 
complex immediately south of the gas station. There is some vacant de velopable land between 
the motel/apartments and the railroad . There are fi ve private driveways· on this 550 foot section 
of Highway 99E. One private access , to the gas station, is not usable with the current layout 
in the area. In addition , there are two accesses to the vacant portion of land just north of the 
railroad. As this land develops it appears reason able that the major access should be across 
from Silverton Avenue. However, this may result in some safety problems due to the close 
spacing between the access and the rail road. 

There are three private driveways located on the east s ide of Hi ghway 99E between Highway 
2 14 and Cleveland Street. These three driveways occur between Highway 214 and Si lverton 
Avenue, serving commercial development. Two of these three driveways could be closed 
without impacting exist ing commercial operations. A formal curb should be developed on 
Silverton Avenue eas t of Highway 99E providing some separation between Hi ghway 99E and 
the access to th is property. 
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9.0 Transportation System Plan 

9.1 Introduction 

This section of the city of Woodburn Transportation System Plan recommends the transporta­
tion improvements needed to carry the city forward into the future. The improvements have 
been identified as an outcome of the existing conditions analys is, alternati ves analysis, and 
access management analysis . In all cases the recommendations are sensi tive to the adopted 
goals and policies of the City of Woodburn s taff and Transportation Task Force. 

9.2 Roadway Plan 

A c ritical component of the Woodburn TSP is an updated roadway plan, identifying an 
appropriate functional classification of streets and associated design standards, and new and 
improved streets to meet future capaci ty and circulation needs. · 

9.2.1 Functional Classification 

For the updated Woodburn Transportation System Plan, the major change from the street 
functional clas.sification plan in the 1985 plan was dividing the collector street designation into 
two categories. The first designation is a service collector, those collector streets which tend 
to provide more mobility than land access and thereby would tend to carry a larger volume of 
traffic. The second class of collector is the access street. These streets tend to provide more 
land access and less mobility. The traffic volume on these s treets would tend to be less than 
on a service collector. 

Specific definitions for the different street classifications in the updated functional classifica­
tion plan for Woodburn is as follows: 

Arterials -Streets which provide for traffic flows between acti vity centers. 

Major Arterial-Streets and highways which provide service to traffic entering and 
leaving the area and traffic to major activity centers in Woodburn. 

Minor Arterial- Streets wh ich feed the major arterial system and support moderate 
length trips and service to acti vity centers. 

Collectors-Stree ts which link local streets with the arterial sys tem. 

• Service Collector- Streets which provide s ignificant linkages with arterials and tend to 
accommodate a higher volume of traffic. 

Access S treet-Streets which provide primarily single family res ide nti al loc al s treet 
access and tend to accommodate lower volumes of traff ic. 

Local Streets- S treets whose primary fu nc ti on is to provide access to abutt ing land uses . 

Figure 29 sho-ws the fun c tional classi fi cation plan for each of the roads with in the Woodburn 
Urban Growth Boundary. The major street designations are as fo ll ows· 
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Major Arte~ial 

Highway 219/214 
Highway 99E 
Highway 211 

Minor Arterial 

South Arterial 
Boones Ferry Road/Settlemier Avenue 
Front Street 
Hardcastle Avenue 
Young Avenue (Highway 99E to Front Street) 

Service Collector 

Parr Road 
Lincoln Street (East City limits to Front Street) 
Evergreen Road 
West Hayes Street (Settlemier Avenue to Evergreen Road) 
Arney Road 
Progress Way/Industrial Avenue 
Park Avenue (Lincoln Street to Highway 214) 
Gatch Avenue (Young Street to Lincoln Street) 
Cleveland Street (Highway 99E to Front Street) 
Woodland Drive (Arney Road to Highway 219) 

Access Street 

Woodland Drive (Arney Road to Willow Avenue) 
Cascade Drive (Highway 2 14 to West Hayes Street) 
Astor Way (Country Club Road to Highway 214) 
Country Club Road (Astor Way to Boones Ferry Road) 
H azelnut Drive 
Brown Street (Cleveland Street to South Arterial) 

Truck traffic should be focu sed on Highways 219/214, 211, 99E and the future South Arterial. 
Any hazardous materials routing should be focused on I-5 in the north-south direction, and the 
South Arterial in the eas t-wes t d irection . The specific alignment of the South Arterial (north 
or south alignment) wi ll be det emined as part of a refinement study to iden tify a final location 
and configuration for an I-5 interchange improvement. 

Figure 29 also shows potential local street connections in the future to prov ide better ne igh­
borhood access and circulati on . This inc ludes extending existing dead-end streets where 
poss ible as well as developing connected local street sys tems within new deve lopme nts. 
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9.2.2 Street Standards 

Figure 30 presents typical cross sections for the differen t street functional classifications. The 
cross sec tions reflect the desire to develop multi -modal roadway facilities in Woodburn in the 
future, incorporating sidewalks and bike lanes where possible. The identified cross sections 
are intended for planning and design purposes for new road construction, and where it is 
physically and economically feasible to improve' existing s treets. 

The typical street sections present standards fo r both traditional subdivisio n width local 
residential streets, as well as "skinny" streets with restricted width. A developer would have 
the prerogative of developing skinny streets in their development to reduce cost and provide 
more of a pedestrian environment, particularly applicable to more compact residential areas 
(often re ferred to as neo-traditional development). Skinny street sections also could serve as 
a deterre nt to through or speeding traffic on local streets. The identified skinny street sections 
are consistent with similar standards adopted by the City of Portland and Washington County. 

The widest road sections are associated with major and minor arterials, with five travel lanes 
desirable on new or improved major arterials (two through lanes in eacb direction plus a center 
left tum lane), and three lanes on minor arterials (one through lane in each direction plus a 
center le ft turn lane) . These roads could have rai sed median development in lieu of a center 
left turn lane in certain locations, per final access management plans developed for such 
facilities . A service collector could have either two or three lanes, while all access streets would 
be two lane f acilities. On-street parking would ·be discouraged on arterial and service co11ector 
streets , but allowed on access streets. Bike lanes would be an integral part of all new arterial 
and service collector streets. Sidewalks on both sides of all new arterial and collector streets 
will be required. Major reconstruction of existing arterials and collectors will include side­
walks and bikeways if righ t-of-way conditions permit. 

9 .2.3 R e quired Street Upgra d es 

Freeways 

An element of the TSP is an improvement to the exis ting I-5/Highway 214 interchange. In the 
short -term, the following improvements are required: 

Southbound 1-5 R amp/Highway 214 Intersec tion: Add a second left tum and right 
tum lane on the sou.thbound I-5 off-ramp; res tripe the eas tbound intersection approach 
to include a through lane and a r ight turn Jane; add a second left tum lane to the 
westbound approach. 

Northbound I-5 R amp/Highway 214 Intersection: Signalize; add a second right tum 
lane on the north bound I-5 off-ramp ; add a second left turn lane to the eastbound 
approach; add a second th rough lane to the westbound approach. 

In the longer-term, a reco nfiguration of the interchange is proposed . A spec ific improvement 
(includ in g but not limited to the followin g: improve ex isting interchange, sp lit d iamond 
interchange or second interchange at Buttev ille Road) wi ll be iden tified through a fo llow-up 
interchange refineme Qt stud y to the TSP. The spec ifi c alignment fo r the western porti on of the -
South A rterial will a lso be identified in thi s s tudy. The South Arterial wil l have a grade -
separatio n wi th I-5, and have a d irect connec tion to I-5 under e ither the s.g lit diamond or second 
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interchange alternatives. The alignment of the South Arterial will n~ed to be coordinated with 
site development plans on both sides of I-5. 

For the purposes of illustrating how the South Arterial and connecting roadways would tie into 
the overall street, transit, pedestrian, bicycle, and golf cart facilities, the existing interchange 
with a northerly alignment for the South Arterial is used .to illustrate the functional classification 
and associated pedestrian and bicycle facilities along this roadway and connecting streets. The 
I-5 split diamond interchange option (with a north alignment for the South Arterial) and the 
second plan configurations with I-5 interchange (with a south alignment for the south alignment 
for the South Arterial are shown as plan insets): 

Major Arterials · 

Highway 219/214 

Highway 214 is proposed to be widened to a five-lane facility from Woodland Avenue on the 
west to Highway 99E on the east, with the potential for such widening extending east of 
Highway 99E to the east city limits. A final access management plan for this roadway should 
be developed associated with future project development studies for such improvements, based 
on the access management concepts identified in the access management analysis conducted 
as part of the Woodburn TSP development. Improved signal coordination along this roadway 
is also proposed. 

In addition to the before-mentioned improvements to the I-5 ramp intersections, there are two 
other major intersection improvements required along Highway 214 in the short-term, irrespec­
tive of this roadway being widened t? five lanes. These improvements include: 

Highway 214/Settlemier Avenue-Optimize the signal timing to minimize delay; add 
a second left turn Jane on the northbound approach; and restripe the southbound 
approach to the intersection to include one left tum, one right tum, and one through 
lane. 

Highway 214/Highway 99E-Add a second left tum lane to the eastbound intersection 
approach; restripe the westbound intersection approach to include one left tum lane, 
one through lane and one right turn lane; and add a second left turn lane to the 
northbound intersection approach. 

Highway 99E 

Highway 99E would remain a five- lane faci lity, with access management and s idewalk 
improvements on the section south of Lincoln Street. A final access management plan should . 
be developed for this section as part of future project development studies, based on the acdcess 

·management conce.pts developed as part of the Woodburn TSP study. As for Highway 2 14, 
improved signal coordination on this roadway is proposed. 

At the Highway 99E/Young Street intersection, the reconfiguration of the east approach tot 
intersec tion is required, in particular realigning Cannery and George Streets away from t 

intersec tion. A westbound right turn lane on this approach is also required. 
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Highway 211 

Highway 211 is envisioned to be either a three or fi ve lane section east of Highway 99E in the 
future, pending the level of development along the roadway and the increase in traffic volumes. 

Mino~ Arterials 

The major minor arterial improvement in the TSP is the construction of a South Arterial between 
Highway 219 on the west and Highway 99E on the east. This roadway could tie into a new or 
modified I-5 (pending the results of an interchange refinement study). The road would be five 
lanes between Highway 219 and Evergreen Road, and three lanes eas t of Evergreen Road. This 
roadway would promote infill of existing vacant residentia11y zoned land in the southern part 
of the City within the UGB . . 

Front Street from Boones Ferry Road to Cleveland Street, from Hardcastle Avenue to Highway 
214, and north of Woodburn High School is proposed to be improved to a widened 2-3 lane 
section. Likewise, Boones Ferry Road north of Highway 214 is envisioned to be improved to 
a three Jane facility. 

Service Collectors 

Evergreen Road would be extended to the south to intersect the South Arterial wherever it is 
located. Service collector improvements are proposed along certain existing streets to create 
minor widening to d~velop bike lanes and sidewalks. In particular, West Hayes Street, Parr 
Road, and Arney Road should be widened. Also Cooley Road should be extended south of 
Lincoln Avenue to create a new north-south road east of Highway 99E. 

Access Streets 

Access s treets in need of widening to accommodate bike lanes include Woodland Avenue north · 
of an extended Arney Road, and Bro wn Street south of Bradley Street. 

9.2.4 State Highway Access Management Stra tegies 

There are operational and policy approaches to meeting the OHP Access Management Po licy 
guidelines. From an operational perspective, the City of Woodburn and ODOT could (where 
appropri ate) consider: 

planning fo r and deve loping a parallel road system which would provide local access 
to businesses adjacent to Highways 2 19/2 14 and 99E and reduce local traffic volumes 
on Highway 99E; 

planning for and deve loping intersec tion improvement programs in order to regularly 
monitor intersection operations and safety problems; 

purchasing right -of-way and c los in g driveways; 

ins talling median barrier and driveway access controls; and/o r 

insta lling two-way le ft tum lanes. 

Kittelson & Associates, Inc . 
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Purchasing right-of-way and cl osin g driveways, without a parallel road system and/or other 
local access can seriously effect: th e vi ability of the businesses impacted. Thus, if this approach 
is taken, either a para1lel r oa.d system, or shared access needs to be developed prior to 
"land-locking,. a business. 

There are also trade offs whicb n eed to be considered when considering the advantages and 
disadvantages of installing a Inedian or two-way left tum lane. A median will prevent motorists 
from crossing the highway micl-~lock in order to access businesses on the opposite s ide of the 
street. But a median could also increase the volume of left turning .or U-tuming traffic at the 
signalized intersections, which could have a negative effect on intersection operations. Alter­
nately research has shown that two-way left tum lanes have a greater effect on reducing 
accidents than medians 1• HoVIever there are obviously conflicts and confusion which can occur 
when motoris ts are using two- way left tum lanes in areas with a high driveway density. To 
assess the need for median access control, driveway density, average daily traffic, queuing 
information, and detailed mid-lJl()Ck accident data is needed. As the mid-block accident data 
was not available for this study, the assessment was not performed. 

From a policy perspective, as part of every land use action, the City of Woodburn and ODOT 
should evaluate the potential r.eed for conditioning development with the following ite ms in 
order to maintain and/or improve traffic operations and safety along Highways 2 19/214 and 
99E in Woodburn: 

• 

• 

• 

• 

9 . 2 .5 

Crossover easements sltould be provided on all compatible parcels (topography, access, 
and land use) to facilitat:efuture access between adjoining parcels. Figure 31 shows how 
this process would, in the long run, facilitate compliance with the ODOT Access 
Management Classifica...tion System. 

Conditional access p er:Il1its should be issued o n developments which have p roposed 
access points that do rl.Ot meet the des ignated access spacing policy and/or have the 
ability to align with opposin g driveways. With a conditional access pe rmit, when there 
is an opportunity to rectify this condition, the ODOT would have the right to require 
this correction. 

Right-of-way dedicati~ ns should be provided to facilitate the fu ture p lanne d roadway 
····system in the vicinity e>fthe proposed development. 

Half-street improveme11ts (sidewalks, curb and gutter, bike lanes/paths, and/or travel 
lanes) should be provided along site frontages which do not have full-buildout im­
provements in place al the time of deve lopment. 

City Street Access Nanagement Strategies 

Fro m a po licy pe rspec ti ve, lt. e City of Woodburn w ill m anage access on new a rte ri a l and 
collec to r streets within its juris dic tion to provid e effi cient traffi c mo vement and enhance safety. 
Po lic ies would inc lude crite ritk. for st reet and driveway access, des ign o f access and u til ization 
of shared access w hen feas ib le_ 'lhe City al so intends to implementthese po licies along ex isting 
arter ial and collec tor streets when sig ni ficant redeve lo pment takes place. 

FHWA. Techni ca l Guide lines for the Control of Direct Access to Arteri a l Highways, Augus t, 1975 
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The transit plan for the City of Woodburn includes both improved intracity transit service as 
well as developing an ·intercity _$hllttle bus service. Pending long-terms for intercity passenger 
rial service in the future, there is also-the possibility of developing a downtown transportation 
center. Figure 32 illustrates the basic fixed route transit services in the plan. 

9.3.1 lntra~ity 'li"ansit Service 

The existing· Woodburn fixed route transit systern;: .. operated by th~ City of Woodburn, is 
recommended to be initially e~panded by converting the existing single bus route to two-way 
operation. Service frequency \VOllld be every 60 minutes, with service expanded to weekends. 
Over time, as ridership devel ops, service frequency could be expanded to every 30 minutes, at 
least during peak periods. As. the residential area along north Boones Ferry Road, and the 
commercial area along Ame::y Road develop, minor deviations from the existing route should 
be considered to serve these areas. Bus service should also be extended to the Woodburn 
Industrial Park via Progress Vla.y and Industrial Avenue. To operate a two-directional -bus route 
at .60 minute headways, one adde~ bus will have to be acquired. If service is increased to every 
30 rriil)utes,-three added buses wilf be required. 

In addition to the. fixed route (}lJ.S. servic.e, the existing paratransit service ·provided by the City 
shoul4 continue to be provided; as well as a continuation · of the Woodburn Taxi operation. 

In the Jon~~r~temi't· . ~s W9odbllm_ ~.Qritinues to devel_?.Pr ~d particularly if the ,Ci!J obtains ~Q 
interCity ·pa5se.p~er:: raU· stop, co~~i9enition should t>e ~iV'el_l;- t\),}~xpan4ing the fixed route bus 
systetn to include two-routes: east and west of the railroad trac~s~ Both routes would be oriented 
to a downtown transportation center, where intercity bus (and possibly) rail service would 
connect with the local system. A downtown transportation center should be located along Front 
Street, with at the minimum an au to passenger dropoff/pickup area provided. A limited 
park-n-ride facility could also be provided. 

9.3.2 Intercity Transit Servlc& 

An added component of the 'WQodbum transit plan is the -initiation of shuttle bus service 
between Woodburn and Portland and Salem. Top priority should be given to establishing 
service to downtown Portland, with an intermediate stop at the Tualatin park-n-ride. The 
second prioi:ity would be to e stablish service from Woodburn to downtown Salem, also serving 
the state office building area e2St of downtown. For each service, two round trips during both 
weekday AM and PM peak periods should be provided, with one midday round trip. 45-pas­
senger b_4ses are recommended. for these intercity servicest with two buses required for the 
Portland rou te, and one bus required for the Salem route. Consideration should be given to 
start-up of the Portl and service with on ly one bus, with adding a second bus if ridership for this 
se rvice develops. 

To access the intercity shuttle bus service, a park-n-ride shou ld be es tablished in Woodburn, 
with a maximum of 300 spaces. The park-n-ride ideal ly should be located in the vicin ity of 
the I-S/ Highway 2 14 intercha.nge, such that local traffic from both sides of the interchange 
cou ld easily access this faci lity. To reduce park-n-ride-oriented traffic through the interchange, 
thi s facility might best be located off the proposed South Arteri al , where there is vacan t land 
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currently available. If a downtown transportation center is eventually developed, with the 
intracity bus service transfers at that location, consideration should be given to extending the 
intercity shuttle service into the city to serve this center as well. 

An extension of Salem Transit bus service to Woodburn could repl ace or supplement the need 
for intercity shuttle bus service between Woodburn and Salem. 

9.3.3 Furthe r Study 

The transit system analys is conducted as part of the Woodburn TSP study was a fairly cursory 
analysis, based on generalized transit demand assumptions in the future, and with no consid­
eration on long-term vehicle maintenance and system administrative facility requirements. 
Modifications to the existing City paratransit system were also not explored. It is recommended 
that the City of Woodburn conduct a more detailed study of transit system improvements, by 
pursuing a separate "Transi t Development Program" study. Funds for such studies are available 
from Federal Transit Administra6on Section 18 funding grants (administered by the ODOT 
Public Transit Division). An alternate funding source could be the ODOT TGM program, if 
extended beyond. the next two years. 

9.4 Pedestrian Facilities Plan 

The recommended pedestrian facility plan is shown in Figure 33. As shown in this figure it is 
recommended that sidewalks be constructed throughout the City to develop and maintain a 
comprehensive sidewalk system . Most importantly it is recommended that as new develop­
ments are constructed or as road improvements are made existing sidewalks be connected to 
new sidewalks. Sidewalks should be included in any reconstruction of arterials or collectors. 
In addition it is recommended that an off-street pathway system be developed along exis ting 
creek corridors to facili tate non-automotive travel to schools and recreational, commercial and 
employment areas within Woodburn. 

9.5 Bicycle Facilities Plan 

As shown in Figure 34, the recommended bicycle faci lity plan includes constructing bicycle 
lanes on most all roadways classified as service collector roads or hi gher. The figure also shows 
the existin g bicycle lanes. When cons tructed thi s bicycle facility plan will provide a com­
prehensive system of bicycle Janes throughout Woodburn. This system will also interconnect 
with the recommended off-stree t pathway system al lowing cyclists to travel off the main 
roadways to gain access to schools and recreati onal commercial , and employment facilities in 
Woodburn. Bike lanes shou ld be incorporated into any arterial or co llec tor recons truction 
projects. 

9.6 Golf C a rt Faci lit ies P la n 

The reco mme nded golf ca rt fac ility plan is shown in Figure 35. Th is p lan was developed to 
allow go lf ca rt s access to downtown Woodburn , the retail deve lopment wes t of Seni or Es tates 
in the southeas t quadrant of the inte rc han ge, and the o ff-stree t pa thway sys tem. 
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9.7 Rail Facilities Plan 
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As part of the transit facilities plan, and in order to encourage interrnodal travel, it is 
recommended that as the opportunity arises, the City of Woodburn stri ve toward the developmet 
of a passenger rail stop in downtown Woodburn. This would facilitate the development of a 
multi-modal transportation facility in the downtown area which would encourage travelers to 
use Woodburn Transit to travel to the rail station and the train to travel to other destinations 
outside of Woodburn . 

Regarding rail grade crossings, the city will make every effort to ensure that when appropriate 
rail grade crossings wi11 be modified to ensure safe crossings for motorized and non-motorized 
modes of transportation. Modifications will be made in accordance with the guidelines 
described in the Manual on Uniform Traffic Control Devices (published by the United States 
Federal Highway Administration). 

9.8 Air, Water, and Pipelfne Transport Facilities Plan 

As there are no significant, air, water or pipeline transportation facilities in Woodburn, no 
transportation system planning was performed for these modes. 

9.9 Transportation Demand Management Plan 

To encourage a reduction in the use of motor vehicles in the future, the City should adopt in 
its zoning ordinance requirements by developers to provide bicycl_e/carpool parking and 
carpool matching services, as well as incentives to employers to provide transit fare subsidies· 
and flexible work hours, as welJ as promote telecommuting opportunities. Possible text 
modifications to the ordinance to incorporate these provisions is presented in Section 11. 
Institution of improved intracity bus service as well as new intercity bus service as identified 
in the Woodburn TSP also serve as TDM strategies. 
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10.0 Transportation Financing Plan 

10.1 Introduction 

The Goal 12 Transportation Planning Rule (OAR 660-12-040) requires that Transportation 
Systems Plans for cities with populations over 2,500 persons include a transportation financing 
program. Transportation financing programs must include a list of planned transportation 
facilities and improvements, and an estimate of the timing and costs of proposed projects. They 
must also include an analysis of the ability of existing and potential funding mechanisms to 
fund proposed transportation improvements. 

According to the 1993 Oregon Roads Finance Study, nearly one-third of Oregon's road miles 
are in poor condition. City transportation financing needs for the next 20 years total nearly $8 
billion. Over 40 pe_~cent of this need is unfunded at this time. Woodburn almost certainly shares 
some of this unfunded transportation need. Growth pressures combined with the general 
anti-tax sentiment of Oregon voters make the development of adequate and equitable funding 
mechanisms an important part of an overall transportation strategy. 

The City of Woodburn will probably need to find new financing· mechanisms to address 
transportation systems maintenance and improvements over the next 20 years. This memoran­
dum provides an analysis of transportation financing options for the City of Woodburn. It 
describes transportation financing mechanisms used by the City, identifies and evaluates 
potential financing alternatives and programs, and describes funding guidelines associated with 
selected programs. 

The analysis of financing options began with a review of the City's budget and Capital 
Improvement Plans. This review identified the current s tatus of transportation financing in 
Woodburn . To ide ntify existing and potential funding programs existing studies were reviewed 
and phone interviews were conducted with people knowledgeable about transportation finance. 
Existing and potential funding mechanisms were evaluated agains t s tandard crite ria: 

1. Legal authority ; 

2. Financial capacity; 

3. Administrative cos t; 

4. Equit y; 

5 . Political acceptability ; and 

6. S tability. 

Transpo rtation funding sources are summari zed in Ch apte r 3 . 

In the f in ancing program the termsfunding and f inancing are distinguished . Fundin g describes 
any mechanism tha t generates revenue fo r trans po rtation-related projec ts. Finan cing more 
na rrowly refe rs to w'Jys to sp re ad ou t the im pact of col lecting funds through the issua nce of 
debt ob lig'Jtions that are repaid over ti me , wi th inte rest. I n other words, al l transport ation 
projec ts are funded by some means; some funding is fin anced by borro win g money to pay for 
the projects . Fundi ng can occur on a pay-as-you-go basis or through various fi nil ncing 
mechilni sms. 
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10.2 Existing Transportation Funding In Woodburn 

Transportation-related expenditures in Woodburn, including transit, are $ 1.4 million (approx­
imately 17%) of Woodburn's proposed 1995-96 budget of $20 million. 

10.2.1 Road-Related Funding 

Table 13 summarizes recent road-related transportation funding in Woodburn, for the last five 
fiscal years ( 1990-91 to 1994-95). This table consolidates revenues and expenditures tracked 
by separate funds in the City of Woodburn budget. Table 13 reports on the State Revenue 
Sharing, Street, City Gas Tax, Special Assessment, Street/Storm Drain Capital Improvement, 
and Transportation Impact Fee Funds. 

Road-Related Funding In Woodburn 

1990·91 1991-92 1992·93 1993-94 1994-95 
Received Received Received Received Received 

Revenues 

Working Capital Carryover 238,540 284,559 274,044 339,841 341,629 

Interest from Investments 26,524 9,985 8,270 10,603 14,169 

State Highway Trust Fund 486,165 530,628 580,618 638,150 689,686 

State Revenue Sharing 56,505 70,376 64,340 66,500 71,500 

Federal ISTEA Revenue 0 0 0 0 0 

City Gas Tax 94,729 103,873 101,900 99,552 107,139 

Fees and Assessments 156,400 216,258 39,221 28,129 344,028 

. Bond Proceeds 0 0 0 0 0 

Other Revenues 43,415 9,008 186,773 29,877 36,383 

Total Revenues 1 '102,278 1,224,687 1,255,166 1,212,652 1,604,534 

Expenditures 

Personal Services 192,676 217,102 231,230 252,660 279,507 

Materials and Services 179,210 217,678 211,934 247,698 288,551 

Capital Outlay 335, 141 366,860 356,062 197,665 322,692 

Bond & Assessment 6,495 0 150 0 0 

Transfers/Contingencies/UNAP 104,696 149,000 169,000 175,000 215,000 

Total Expenditures 8 18,218 950,640 968,376 871,023 1,105,750 

Sourc e: City of Woodburn Budget, 1990- 199 1, 1991-1992, 1992-1993, 1993-1994, and 1994-1995. 
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Table 13 also reports as expenses transfers to the Street Equipment Replacement Reserve, 
Transit Equipment Replacement Reserve, anq the Technical and Environmental Service Funds 
( these funds accumulate minor amounts of interest revenue that is not included in Table 13). 
Transit fund revenues and expenditures are reported separately in Table 14. 

Table 13 shows that the State Highway Trust Fund and other shared state revenue is the largest 
contributor to road-related revenue in Woodburn, contributing $486,000-$690,000, or about 
50% of total road-re lated revenue. Locally-generated revenue includes the city's $0.0 !/gallon 
gas tax, LID bonds funded by assessments to property owners that benefit from improvements, 
Transportatio·n Impact Fees paid by new development, and a gas and electrick utility privilege 
tax. Together, these revenues contribute 11-26% of road-related revenue. 

The city 's gas tax is a stable source of revenue, ranging from $95,000-107,000 in the past five 
fiscal years , an average annual increase of 2.5%. LID assessments and Transportation Impact 
Fees (TIFs) vary widely with construction of specific projects and the amount of new devel­
opment that pay impact fees. The City's TIF is a System Development Charge designed to 
assess new development for the costs of off-site transportation infrastructure needed to meet 
increased demand generated by the new development. A cons ultant developed a method for 
allocating the cost of road improvements to new development. The City Council adopted the 
TIF at 25% of the level recommended by the consultant; the fee will increase 1% per year for 
five years. At the end of the five year period the City Council will re-evaluate the TIF; FY96 
is the third year of this five-year period. 

Capital Outlay expenditures typically account for 23-41 % of total annual city expenditures. 
Recent projects funded by LIDs include .the K-Mart!Bi-Mart traffic signal on Highway 214 

. ($123 ,000) and Cleveland Street improvements ($308,000). Capital improvements to the 
Woodland Drive/Highway 214 intersection ($394,000) were funded by an Economic Develop­
ment grant and property owner reimbursements. Remaining capital expenditures are for road 
resurfacing and various other improvements. 

Expenditures for Personal Services (wages, salaries, and benefits) and Materials and Services 
typically accoun t for 45-58% of total annual city expenditures. The largest line item inc luded 
in Materials and Services is for Street Light Installation and Operation, followed by Road 
Supplies and Materials. Materials and Services also includes a w ide variety of smaller 
expendi ture items, such as gasoline, uniforms, office supplies, insurance, and paint. Trans­
fers/Contingencies/Unappropriated funds are largely transfers to Technical and Environmental 
Services, for managemen t of the Public Works Department and Garage, and to the S treet 
Equipment Replacement Fund, which accumulates money to replace street equipment. 

Re main ing expenditures are for admini strati on of bond sales and prope rty owne r assessments, 
transfers to the Street Equipment Rep lacement Reserve Fund and the Technical and En vi ron­
men tal Serv ices Fund, continge ncy se t-asides, or unappropria ted expenses. 
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10.2.2 Transit-Related Funding 

The Transit System Fund accounts for 4% of Woodburn's $3.4 million General Fund budget 
proposed for FY 1995-96. Table 14 summarizes revenues and expenditures in the Transit 
System Fund over the past five fiscal years (1990-91 to 1994-95), which reports separate 
accounts for the city's fixed-route transit and dial-a-ride services. Property tax typically 
provides 24-37% of total transit revenue in Woodburn. State gra,nts and a special transporta­
tion grant (reported as Revenue From Other Agencies) are the second largest revenue source, 
typically providing 17-22% of total revenue. Transit fares, reported in Other Revenues, 
account for about 7-14% of annual transit revenue, reaching the highest percentage in FY 
1994-95. 

Table 14 

Transit Funding In Woodburn 

1990-91 1991-92 1992·93 1993-94 1994-95 
Received Received Received Received Received 

Revenues 

Working Capital Carryover 49,175 53,776 63,392 69,615 68,782 

Property Taxes 40,061 42,592 48,907 41,360 56,385 

Interest from Investments 5,010 3,747 3 ,256 2,469 4,072 

Revenue from Other Agencies 61,862 33,688 127,577 31,019 30 ,656 

Transit Fares 14,576 16,377 18,799 17,614 25,075 

Total Revenues 170,684 150,180 261,931 162,077 184,970 

Expenditures 

Personal Services 56,143 6$,159 61,858 62,766 68,941 

Materials and Services 26,934 2 1 ,611 25,476 26,529 29,054 

Capital Outlay 33,831 20 104,984 0 0 

Transfers/Contingencies/UNAP - - - 4 ,000 7,000 

Total Expenditures 116,908 86,790 192,318 93,295 104,995 

Source: City of Woodburn Budget, 1 ~90- 1991 , 1991- 1992, 1992-1993, 1993-1994, and 1994-1995. 

The $ 104,984 capital ou tlay in FY 1992-93 was for a bus that provides most of the trans it 
service in Woodburn; this purchase was primaril y funded by a state grant. In other years, 
ex penditures for Personal Serv ices and Materi als and Serv ices account fo r almost all trans it 
expendi tures. 
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10.3 Summary Of Outlook For Existing Transportation Funding Sources 

The State Highway Fund should be a relatively stable source of revenue for Woodburn. 
Because these funds are distributed to cities based on population, Woodburn's share could 
increase or decrea~e depending on whether its population increases faster or slower than the 
state average. It is expected that Woodburn's population will grow at a rate greater .than the 
state averag6. Nonetheless, Woodburn's share of state funds wil l probably not increase as fast 
as its street maintenance requirements will, as the system exp ands to serve the growing 
population and through traffic. State Revenue Sharing funds are likely to decrease gradually 
in real terms. ODOT's forecas t of ISTEA revenue available to the state shows funds are not 
expected keep pace with inflation. 

Revenue from the City's $0.01/gallon Gas Tax may also gradually erode by increasing less than 
inflation. Since the tax is based on quantity rather than price, tax revenues will not increase 
with as gasoline prices rise. In fact, a large increase in gasoline prices could decrease tax 
revenue by reducing demand. Population growth and increased through traffic may cause Gas 
Tax revenue to increase faster than inflation in some years. Actual change in real Gas Tax 
revenues depends on the inflation rate , population growth, gasoline demand, and changes in 
the tax rate. We do not have enough information about these vari ables to accurately forecast 
the change in Gas Tax revenue relative to inflation. 

Bonds financed by Local Improvement Districts (LIDs) and fees from the Systems Develop­
ment Charge (SD~) will remain important sources of transp.ortation revenue in Woodburn. 
Future bond revenue depends on the willingness of property owners to form LIDs. to levy 
assessments. Typically, LIDs are formed to finance projects that benefit existing or new 
commercial development, while SDCs are assessed only to new residential and commercial 
development. Population growth in Woodburn will increase SDC revenue and should contrib­
ute to continued support for LIDs because growth will increase the value of existing commercial 
property and create demand for new commercial development. To the extent that these funding 
sources charge the full cost of the transportation improvements, they should aliow Woodburn 
to cons truct capital improvements to se rve commercial and residential.development. 

ODOT's forecast of ISTEA revenue available to small c ities shows funds are not expected to 
keep pace wi th inflation . The actual amount Woodburn receives depends on whether the City 
has projects th at qualify for ISTEA funding, the extent to which the City pursues the funds, 
and the level of competition for the funds from other small cities in Oregon. Since Woodburn 
has only occasionally received ISTEA funds in the past, it is not expected a s ignificant increase 
in the share these funds contribute to transportation revenue. 

Property tax revenue to the City General Fund should increase faster than inflatio n due to 
continued rap id appreciation of real property values and new devel opment in Woodburn . 
Prope rty tax revenue wil l likely remain a significant source of revenue for transit operations. 
The forecast dec line in the state 's S pecial Transporta tion Fund should be offset by con tinued 
ISTEA fun ding fo r transit capital improvements and increas ing revenues av ailable for state 
matching grants . Woodburn has bee n successfu l in securing these funds for equipment 
purchases in the past and should con ti nue to do so. State funds ava ilab le fo r transit opera tion 
are expec ted to decl ine in rea l terms over the nex t 20 years unless taxes for transi t are increased. 
The curre nt Statew ide Transportatio n Improveme nt Program (STIP) includes state reve nue for 
trans it opera ti o ns in Woodbu rn-$86,700 in FY95 and $16, 700 annually in the fol lowing three 
fi scal yea rs. T he STIP al so includes $65,000 fo r Woodburn to ourchase a transit vehic le in 
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FY96. Farebox revenue wi ll probably continue to prov ide only a small share o f trans it 
revenues. 

In summary, it is expected that federal and state sources of transportation revenue to gradually 
decline in real terms over the next 20 years. Revenues from ISTEA and the State Highway 
Fund, even under the optimistic forecast of ODOT, are not expected keep pace with inflation. 
Woodburn's gas tax and utility privilege tax should remain a relatively stable source of revenue 
in this period, particularly if it is raised a few cents as gas prices rise. Population growth should 
help provide continued support for LID-financed improvements, SDCs assessed on new 
development will allow the City to put some money toward future improvements, ·and popula­
tion growth will give the City a slightly bigger share of the State Highway Fund, which should 
remain at a near-constant level statewide. 

'10.4 Cost Estimates for Transportation System Improvements 

Needed transportation improvements in the City of Woodburn were identified in the Transpor­
tation System plan presented in Section 9. Estimated costs for these improvements, were 
developed, with improvements grouped by .the time period in which they should be constructed; 
0 to 5 years, 5 to 10 years, 10 to 20 and 20+ years (Tables 15- 18). In all, about $62 million 
(in 1995 dollars) of road and transit service improvements for the City of Woodburn over the 
next 20 years have been identified. 

Transportation improvements include changing the functional classification of some city streets 
and bringing certain streets up to the City standards for their classification. This process 
includes adding sidewalks and bike lanes to some streets. Tables 15 - 18 present the total cost 
estimate for bringing certain streets up to City standards, including sidewalks and bike· lanes 
and also identify the cost for adding only sidewalks to certain streets with physical constraints 
to pavement widening. · 

In addition to costs for transportation improvements, the City of Woodburn envisions future 
operation and maintenance costs for street overlay, drainage, and lighting to be $750,000 
annually over the next 20 years. 

'10.5 Financing Needed Transportation Improvements 

Potential federal sources of transportation fundin.g are listed in Table 19 and state sources are 
listed in Table 20. 

The projects identified represent an ambitious program of roadway and transit capital improve­
ments for the City of Woodburn. Constructing these improvements will requ ire a significantly 
higher level of transportation expenditures than Woodburn has spent in· the past. In the past 
five fiscal years, Woodburn spent a total of $935,2 16-l ,3 10,745 each year fo r road improve­
ments and transit se rvice. Inc lud ing $750,000 as the average annual operation and maintenance 
costs, the improvements identified wi ll require Woodburn to spend per year in the next five 
years, per year in the following five yeprs, and per year in the following ten years. 

It is expected that Woodburn wi ll wan t to pursue funding sources for transportation improve­
ments from the fol lowing sources: 
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Table 15 

Propose d Transportation Improvements: Next 5 Years 

Project Title 

Roadway System Capacity Improvements 

1-5 lnterchange-Reconn. Study 

Realign Arney Road to Intersect Woodland Drive/Restrict Arney Road Access 
on Highway 214 

Extend Meridian Drive to Intersect Hazelnut Drive 

Estimated Cost 
(1995 $) 

$300,000 

$365,000 

$700,000 

Improvements to Meet Woodburn Street Design Standards 

Arney Road - Existing Arney Road to UGB 

Boones Ferry Road - Highway 214 to UGB 

Country Club Road - Boones Ferry Road to Astor Way 

Front Street- Hardcastle Avenue to Highway 214 

Intersection/Access Management Improvements 

Added Signal - Highway 214/NB 1-5 Ramp 

Added Signal- Highway 21 4/Woodland Drive 

Added Signal - Highway 214/Front Street 

Intersection Channelization - I-S/Highway 214 

Intersection Channelization - Settlemier Avenue/Front Street/Parr Road 

Intersection Channelization - Highway 214/Settlemier Avenue 

Signal Coordination Along Highway 214-Woodland Drive to Cascade Drive 

Sidewalks 

West Hayes Street - Evergreen Road to Cascade Drive 

Park Avenue- Lincoln Street to Hardcastle Avenue 

Brown Street - Cleveland Street to Bradley Street 

Off-Street Pathways 

Mill Creek Corridor - Hazelnut Drive to Young Street 

Public Transi t System Improvements 

Inc rease Intracity Bus Service Frequency- Additional Vehicle 

Increase Intracity Bus Service Frequency -Operating Cost (2 years) 

Total Cost 

Cost/Yea r 

Funding Sources: S -Sta te. W- Ci ty of Woodburn . C ·Marion County, D - Developer 

Kittelson & Associates, Inc. 

$1,480,000 

$1 ,730,000 

$590,000 

$950,000 

$100,000 

$120,000 

$120,000 

$500,000 

$440,000 

$70,000 

$ 100,000 

$60,000 

$50,000 

$25,000 

$620,000 

$110,000 

$280,000 

$8,710,000 

$1 ,742,000 
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Table 16 

Proposed Transportation Improvements: Next 6-10 Years 

Project Title Estimated Cost 
(1995 $) 

Roadway System Capacity Improvements 

South Arterial- Woodland Drive to Boones Ferry Road $6,550,0001 

1-5 Interchange • Design/Environmental Studies $1,000,000 

Widen Highway 214 • Woodland Drive to Cascade Drive $2,460,000 

Extend Evergreen Road to South Arterial $1,100,000 

Improvements to Meet Woodburn Street Design Standards 

Front Street - High School to UGB $1,800,000 

Brown Street- Bradley Street to South Bypass $1 ,030,000 

Evergreen Road - Highway 214 to Stacy Allison Way $550,000 

Parr Road · Front Street to UGB $1,370,000 

West Hayes Street- Cascade Drive to Settlemier Avenue $800,000 

Intersection/Access Management Improvements 

Signal Coordination Along Highway 99E $100,000 

Added Signal~ Highway 214/Park Avenue $120,000 

Sidewalks 

Front Street • Cleveland Street to Parr Road $100,000 

Off-Street Pathways 

Goose Creek Corridor - Mill Creek to Astor Way $430,000 

Public Transit System Improvements 

Intercity Bus Service Phase 1 (to Portland) • One Vehicle $150,000 

Intercity Bus Service Phase 1 (to Portland) - Operating Cost (5 Years) $400,000 

Park-n-Ride (Phase ·1) (1 50 spaces) $500,000 

Intracity Bus Service - Operating Cost (5 years) $700,000 

Total Cost $19,160,000 

Cost/Year $3,832,000 

Funding Sources: S - State, W. City of Woodbum, C- Marion County, 0 · Developer 

1 Cost estimate of northerly South Arterial alignment (with split diamond or existing interchange). 
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Table 17 

Proposed Transportation Improvements: Next 11-20 Years 

Project Title Estimated Cost Potential 
(1995 $) Funding Source 

Roadway System Capacity Improvements 

1·5 Interchange $13,500,0001 

Widen Highway 214- Cascade Drive to Park Avenue $1,520,000 

South Arterial· Boones Ferry Road to Highway 99E $3,070,000 

Cooley Road Extension $2,350,000 

Improvements to Meet Woodburn Street Design Standards 

-

. . 

Hardcastle Avenue - Cooley Road to Front Street 

Young Street · Highway 214 to Front Street 

Lincoln Avenue • UGB to Highway 99EJGatch Street to Front Street 

Intersection/Access Management Improvements 

Intersection Channelization · Highway 214/Highway 211/Highway 99E 

Sidewalks 

Astor Way - Highway 214 to Country Club Road 

Lincoln Street - Highway 99E to Gatch Street 

Various Local Streets (0-20 Years) 

Off-Street Pathways 

Mill Creek Corridor- Young Street to South Arterial 

West Mill Creek Corridor· Mill Creek to UGB 

Public Transit System Improvements 

Intracity Bus System- Added Vehicles 

Intracity Bus System· Operating Cost (1 0 years) 
. .. . 

Intercity Bus Service Phase 2 (to Salem)- Additional Vehicles 

Intercity Bus Service Phase 2 (to Salem)- Operating Cost (1 0 years) 

Interci ty Bus Service Phase 1 -Operating Cost (1 0 years) 

Park-n-Ride- Ph ase 2 (100 spaces) 

Total Cost 

Cost/Year 

Funding Sources: S- Stale, W- Ci ty ot Woodburn. C- Marion County, 0 - Developer 

1 Cost es timate for 1-5 split diamond interchange. 
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$2 ,360,000 

$1,130,000 

$1,480,000 

$230,000 

$100,000 

$75,000 

$100,000 

$360,000 

$440,000 

$330,000 

$2,900,000 

$150,000 

$800,000 

$800 ,000 

$300,000 

531 ,995 ,000 

$3,1 99,000 
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Table 18 
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Proposed Transportation Improvements: Next 21+ Years 

Project Title (Time Period) Estimated Cost Potential 
(1995 $) Funding Source 

Improvements to Meet Woodburn Street Design Standards 

Cascade Street· West Hayes Street to Highway 214 

Cleveland Street • Brown Street to Highway 99E 

Woodland Avenue- Highway 214 to Willow Avenue 

Total Cost 

Funding Sources: S- State, W-City of Woodburn, C- Marion County, D ·Developer 
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Table 19 
Summary of Transportation Fund ing Programs: Fed eral S o urces 

Program Name Description Potential for Woodburn Urban Area 

lntermodal Surtace Transportation IS TEA is designed to provide flexibility in federal funding of As a granVtransfer program, ISTEA provides opportunities to 
Efficiency Act (ISTEA) transportation projects. ISTEA established several funding fund selected projects meeting the program's funding criteria. 

programs including teh: 1) National Highway System; 2) As with all grants, cost to local residents are low, political 
Interstate Program; 3) Surlace Transportation Program; 4) acceptability is high, and financial capacity and stability are 
Congestion Management and Air Quality Improvements Jess predictable than for many local funding sources. 
Program; and 5) National Scenic Byways Program. Woodburn should coordinate with the ODOT Region2 planner, 

and the Mid-Willamette Valley Council of Governments to 
Federal funding for transity under ISTEA is discussed with the identify projects that are suitable for funding under ISTEA. 
Special Transportation Grant Program under State Sources 
because these federal funds are combined with state and local 
funds. 

Surface Transportation Program The Surlace Transportation Program was uathorlzed by Title I Each eligible city Is suballocated as a portion of the State's 
(STP) of the ISTEA. The STP funds are allocated to the State and STP funds. Cities can propose projects through their regional 

suballocated to cities and counties on a formula basis by the ODOT offices. The project sponsor (County, City, or State) 
Oregon Transportation Commission. must request inclusion of the project in the annual Statewide 

STP funds may be used for any road that is not functionally 
Transportation Improvement Program. 

classified as a local or rural minor collector and must be The STP provides opportunities to fund selected projects that 
included in the Transportation Improvement Program to meet program criteria. Woodburn should coordinate with the 
receive STP funds. ODOT Region 2 planner, and the Mid-Willamette Valley 

Council of Governments to identify projects that are suitable 
for funding under ISTEA. 

Transporta tion Enhancement The ISTEA includes provisions that require the State io set Enhancement project applications are submitte dto the 
Program (Part of STP) aside a portion of its Surface Transportation Program (STP) applicant's ODOT Region Manager. Proposed projects are 

funds for projects that will enhance the cultural and then screened and prioritized by the Transportation 
environmental value of the State's transportation system. Enhancement Committee. Approved projects receive funding 

Eligible transportation enhancement projects must be directly 
under the State's transportation enhancement activities 
program. 
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related to the intermodal transportation system. This program 
funds enhancements including pedestrian and bicycle facilities; Transportation enhancement projects are selected as part of 
preservation of abandoned railway corridors; landscaping and the State Transportation Improvement Program (STIP) 
other scenic beautification; control and removal ot outdoor development · 
advertising; acquisition of scenic easements and scenic or 
historic sites; scenic or historic highway programs.; historic This program provides opportunities to fund selected projects 

I preservation; rehabililiation and operation of historic that meet program criteria. Woodburn should coordinate with 
transportation buildings, structures, or facilities; .the ODOT Region 2 planner, and the Mid-Willamette Valley 
archaeologocial planning and research; and mitigation of water Council of Governments to identify projects that are suitable 
pollution due to highway runoff. tor funding under ISTEA. · 
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Highway Enhancement System The FHWA Highway Enhancmeent System Program provides The HES provides opportunities to fund selected projects that 
(HES) funding for safety improvement projects on public roads. meet program criteria. Woodburn should coordinate with the 

Safety improvement projects may occur on any public road ODOT Region 2 planner, and the Mid-Willamette Valley 
and must be sponsored by a county or city. Council of Governments to identify projects that are suitable 

To be eligible for Federal aid, a project should be part of either 
tor funding under ISTEA. 

the annual element of a Regional Transportation Plan or the 
annual listing of rural projects by ODOT, although they do not 

I 
have to be part of the approved State Highway Improvement 
Program to receive HES funding. 
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Table 19 

Summary of Transportation Funding Programs: Federal Sources (continued) 

Program Name Description Potential for Woodburn Urban Area 

Timber Receipts (USFS) The United States Forest Service shares 25 percent of U.S. Forest Service revenues have permitted Marion County to 
national forest receipts with counties. By Oregon law (ORS make significant capital Improvements to its road system. With 
294.060), Marion County then allocates 75 percent of the respect to Woodburn. timber revenues get mixed in with other 

·national forest receipts to the road fund and 25 percent to local sources to the Marion County. Road Fund. Marion County has 
school districts. Marion County has received an average of occasionally participated In cost-sharing with the city on 
$3.5 million per year in timber revenues between FY86- FY90. projec;t within Woodburn's city limits. Opportunities for county 
The County Share of forest revenues is a gradual decline due cost-sharing are discussed on a project-by-project basis, and 
to the "spotted owl compromise• under which counties are Woodburn should continue to seek county cost-sharing where I 

I guaranteed revenues on a schedule set by Congress that possible. 
i gradually reduces this support over the next decade, reaching . 

$2.1 million in FY03. Though its political feasibility has not been explored, there is 
an argument to be made that part ot the County's allocation of 
federal timber receipts should be spent inside Woodburn 
b.ecause residents of Woodburn are also residents of Marion 
County. To some extent that already occurs: County Road 
Funds are used on County roads inside the UGB. They could 
also be used, however, on major city streets. 

Community Development Block Community Development Block Grants (CDBG) are CDBG has the potentlal to provide funding for eligible projects, 
Grants (CDBG) administered by the Department of Housing and Urban but, the prospects for Increased municipal revenues tor CDBG 

Development (HUD) and could potentially be used for · are limited. Long-term stability of this source is uncertain. 
transportation improvements In eligible areas. 

Cities have traditionally used CDBG funds for projects other 
than transportation. Although COBG funds could be used for 
transportation, the City may have. other priorities for this 
funding source. Overall potential of this source for 
transportation funding is low. 

Sour<.:e :Compiled by ECO Northwes t 
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Program Name 

State Highway Fund 

Special Public Works Fund 
(SPWF) 

Transportation Access Charges 

Table 20 
Summary of Transportation F" .... ,ding Programs: State Sources 

Description Potential for Woodburn Urban Area 

The State Highway Fund composed of gas taxes, vehicle registration Woodburn has received an average of about $569,000 
fees, and weight-mile taxes assessed on freight carriers. In 1994, annually from this source in recent years Marion County will 
the state gas tax was $0.24 per gallon. Vehicle registration fees receive about $12.2 million in FY95. Revenues from this 
were $15 annually. Revenues are divid!ld as follows: 15.57 percent 
to cities, 24.38 percen t to counties, and 60.05 percent to the State 

source are relatively stable, but, because the State Highway 
Fund Is not indexed for inflation, the relative share could 

Highway Division. The city share of the State Highway Fund is decrease If taxes are not increased. 
allocated based on population . Both Marlon County and Woodburn 
use their allocations to fund street maintenance. The per capita allocation of State Highway Fund revenues 

ORS 366.514 requires at least one percent of the State Highway 
will probably not Increase significantly. The City should 
continue to use this source to lund street maintenance. 

Fund received by the Slate Highway Division, counties and cities be 
expended for the development of footpaths and bikeways. The Though its political feasibility has not been explored, there 
Highway Division adminsiters the bicycle funds, handles bikeway is an argument to be made that part of the County's 
planning, design, engineering and construction, and provides 
technical assistance and advice to local governments concerning 

allocation from the Oregon Highway Fund should ·be spent 
inside Woodburn because vehicle registrations inside 

bikeways. Woodburn help generate those revenues. and Woodburn 

' 

roads are used substantially by vehicles registered 
elsewhere in Marion County. To some extent that already 
occurs: County Road FUI:Jds are used on County roads 
1nside the UGB. They could also be used, however, on 
major city streets. 

The bikeway program provides opportunities to fund bicycle 
and pedestrian projects that meet program criteria. The City 
should work with ODOT Region 2 Planner identify·projects 
that are suitable for funding under this program. 

The State of Oregon allocates a portion of revenues form the state Cities and counties can use SPWF funds for transportation 
lottery lor economic development. The Oregon Economic projects. One potential use for SPWF funds is to develop 
Development Department provides grants and loans through the Infrastructure in office or industrial parks. As with all grant 
SPWF program to construct, improve and repair infrastructure to programs, stability and long-term potential of this source is 
support local economic development and create new jobs. The uncertain. Woodburn should contact OEDD to pursue 
SPWF provides a maximum grant of $500,000 for projects that will funding from this source. 
help create a minimum of SO jobs. 

The most familiar form of a transportation access charge is a bridge Toll roads are relatively uncommon in Oregon and would not 
or highway toll. Transportation access charges are most appropriate 
lor high-spee.d, limited access corridors; service in high-demand 

receive public support unless the benefits ·improved 
access, safety, or decreased travel times) were clearly 

corridors; and bypass facilities to avoid congested areas. perceived by users. Despite its clear benefits, congestion 
pricing wUI be a tough sell in Woodburn. I 

Congestion pricing, where drivers are charged electronically for the I 

trips they make based on location and time of day, is the most Congestion pricing, if pursured by the City of Woodburn, 
efficient policy for dealing with urban congestion. It not only should c;over all major roads and be viewed fir-st as a 
generates revenue for maintenance and improvements, but also congestion management strategy, and only secondarily as a 
decreases congestion and the need for capital Improvements by revenue source. 
increasing the cost of trips during peak periods. 

The Oregon Revised Statu tes allow ODOT to construct toll bridges to 
connect state highways and improve safety and capacity. The 
Statues also allow private development of toll bridges. Recent 
actions by the Oregon legislature provide authority for developing toll 
roads. State authority for congestion pricing does not exist; new 
legislation would be required. 

- -- ----- -- -- --
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Program Name 

Traffic Control Projects 

Special Transportation Grant 
Program 

Table 20 
Summary of Transportation Funding Programs: State Sources (continued) . 

Description Potential for Woodburn Urban Area 

The State maintains a policy of sharing isntallation, The Traffic Control Projects program provides opportunities to 
maintenance, and operational costs for traffic signals and fund projects that meet programcriterla. Woodburn should 
luminalre units at intersections between State highway and city coordinate with the ODOT Region 2 planner, and the 
streets (or county roads). Intersections involving a State 
highway and a city street (or county road) which are included 

Mid-Willamette Valley Council of Governments to identify 
projects that are suitable for funding under ISTEA. 

on the state-wide priority list are eligible to aprticlpate in the 
cost sharing policy. 

The Oregon State Highway Division establishes a statewide 
priority list for traHic signal installations on the State Highway 
Ssytem. The priority system Is based on warrants outlined in 
the Manual for Uniform Traffic Control Devices. Local 
agencies are responsible for coordinating the statewide signal 

i priority list with lcoal road requirements. 

The Community Transportation Program (CTP) provides grants The Community Transportation Program is financed by a i 

for passenger transportation services for senior citizens, combination of State, Federal, and local matching funds. The 
people with disabilities, and the general public. The CTP program has two matching ratios. The matching ratio for 
combines two programs that were previously run separately; capital purchase/construction projects and planning projects is: 
the Special Transportation Grants (STG) program, the Small CTP Financing, 80 percent; and grant recipient 20 percent. 
and Rural Area Capital Assistance Program. 

The matching ratio for net operating expanses of an operating 
The Special Transportation Fund (STF) program provides assistance proposal is; CTP Financing, 50 percent, and 
ongoing revenue to transportation districts to finance recipient, 50 percent. The Special Transportation Fund is 
transportation services for people over 60 years of age or distributed to eligible districts and counties in the following 
people with disabilities. The fund may be used for the ways: 
creation, maintenance or expansion of transportation services 
for the elderly and disabled. • Three·fourths of the fund on the basis of population. 

Counties, transportation districts, cities and nonprofit ·A minimum allcoatlon of $l5,000 
organizations are eligible for these funds. Private passenger 

• Annuai admlnsitrative allotment of $2,000. transportation companies may also participate through service 
agreements with local governments. Eligible actlVlties include 
planning, capital investments, operating assistance, system • Remaining fund$ deposited in the State STG account. 
development, and transportation demand management 
projects. The CTP program provides opportunities to fund pbulic 

transportation services to senior citizens and disable 
Individuals. 
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1. State or Marion County funds. Obtain more projects or funds from the State for 
improvements to state highway facilities . . Options for cost sharing with the County for 
m·utually beneficial projects should be explored. 

2. For the projects that are needed as a result o f proposed development, the property owners 
or developers that directly benefit where appropriate should fund all or a portion of the 
project cost. 

3. For projects that do not tie directly .to new development or directly benefit property 
owners that are willing to pay for the project, spread the cost should be provided from 
existing transportation funding sources such as TIF fees . 

4 . Use general obligation bonds backc;:d by property tax. revenue, where this source is 
determined by City staff and the governing body to be fair and viable. 

The likely funding sources.for transportation improvements in Woodburn by jurisdiction level: 
(state, county, and local) are presented below. Following this discussion are three tables that 
describe specific transportation funding sources at the federal, state , and local level, and the 
potential for these sources to fund projects in Woodburn. 

10.5.1 Federal and State Sources 

For a small city like Woodburn, a key point to understand about federal funding is that the State 
passes through much of the funding to local jurisdictions. Woodburn would access those funds 
primarily by working with ODOT, especially ODOT planners in Region 2. The key factor for 
major transportation improvements is getting them included as part of the State Transportation 
Improvement Plan that gets adopted every two years. 

ODOT maintains interstate and state highways-in Woodburn , I-5 and Highways 99E, 211, 
214, and 2 19 . Therefore, state and federal funds administe red through ODOT are the primary 
sources of fundin g for improvements to I-5 and Highways 99E, 2 11, 2 14, and 2 19-projects 
that invol ve these highways account for $1 .3 million in the nex t 5 ye ars, $11 .3 million in the 
following 5 years, and $15 million in the following 10 year period. In addition, the City may 
be able to secure federal or state funding for improvements that would reduce congestion or 
otherwise improve traffic flow on state- maintained roadways. The City should take an active 
role in representing the transportation priorities of Woodburn to ODOT during its process of 
formally incorporating p riorities into its State Transporliation Improvement Program. 

ODOT typ icall y funds half of the traffi c signals o n s tate highways . If thi s arrangement can be 
made for eac h of the traffic s ignals identified in the Woodburn Transportation Improveme nt 
program, ODOT would prov ide $320 ,000 for traffic s ignals. 

S tate fund ing is avail able fo r fundin g bi ke lane modifications in Wood burn . S tate Jaw requires 
I % of the State Highway Fund rece ived by ci ti es be expended fo r the development of foo tpaths 
and bikeways- fo r Woodburn thi s amo unts to $4,800- 6,250 ann ually. 

Ano ther state source of revenue is lot tery fu nds th at are allocJ ted to the Spec ial Pu blic Works 
Fund and the [mmediJte Opportunity Fund . These funds provide gr:1nts and loans to construct 
and improve infrast ructure that supports local econom ic deve lopmen t. Woodb urn shoul d 
pursue lottery fund ing through the Oregon Economic Developme nt Departmen t. 
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Federal ISTEA programs fund selected transportation projects that meet program criteria. The 
Surface Transportation Program provides funds for any street that not classified as a local or 
rural minor collector. The Transportation Enhancement Program provides funds for enhancing 
pedestrian and bicycle facilities, landscaping and other scenic beautification, and im­
provements to scenic or historic sites. This program may be a source of funds for projects that 
include adding bike lanes, sidewalks, and/or off-street paths, and possibly for projects in 
historic areas such as downtown Woodburn. The Highway Enhancement Program provides 

. funds for safety improvement projects on public roads. To receive ISTEA funding from these 
programs, a project must meet the criteria and be included in the Statewide Transportation 
Improvement Program. Woodburn should work with Region 2 planners at ODOT to identify 
projects eligible for ISTEA funds and to have these projects included in the Transportation 
Improvement Program. 

Woodburn should continue to seek federal and state grants for transit operation and equipment 
purchases. Given Woodburn's past success at securing grants for equipment purchases, the 
City may be able to fund all of the equipment purchases identified in this chapter with federal 
and state grants: ODOT's forecast of funds in the Special Transportation Fund indicates that 
state funds available for local transit operations will dwindle over the next 20 years. 

10.5.2 County Sources 

The City of Woodburn and Marion County occasionally participate in cost sharing on individual 
projects. There is no formal process for the City to seek cost sharing-decisions are made on 
a project-by-project basis. Woodburn may be able to secure an occasional cost-sharing 
arrangement or grant from Marion County. Currently, Marion County maintains roadways 
outside the city limits but inside the UGB. Woodburn should seek to coordinate with Marion 
County on transportation improvements in this area to direct County funds to identified 
transportation projects where possible. 

10.5.3 Local Sources 

Woodburn should continue to pursue federal, state, and county funds for transportation projects. 
External funding sources are not likely to fund all the improvements identified in the list of 
transportation improvement needs. Woodburn will need to find local sources to fund some if 
not most of the transportation improvements. 

Woodburn should continue to seek funds from property owners that directly benefit from 
transportation improvements and from new development. Roadway system capacity Improve­
ment projects may place new streets near properties that currently lack automobile access-ac­
cess that is necessary for the properties to develop. In these cases there is a very direct benefit 
to property owners and a direct relationship to future development on the properties, making 
these improvements eligible for funding through Local Improvement Districts and Transpor­
tation Impact Fees (TIF). Other roadway improvements should help improve access to existing 
businesses; in these cases Woodburn should pursue LID financing. When the Woodburn City 
Council evaluates the TIF after its five-year trial, they should consider increasing the fee to 
cover more of the full cost of projects needed to serve new development. Woodburn may want 
to issue revenue bonds backed by TIF revenue to construct projects in advance o f new 
development it wi ll se rve. 
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If additional local revenue sources are needed, Table 21 shows the range of possibilities that 
the City could consider. Increasing the "local option" gas tax may be politically attractive 
because it places some of the burden on non-residents. At current levels of gasoline consump­
tion, every 1¢ cent per gallon increase will generate around $100,000 in annual revenue. 

Given the high level of annual expenditures needed to construct the transportation projects 
identified, it is likely that existing sources of transportation revenue will fal1 short. In this case 
Woodburn should carefully evaluate projects to look for lower-cost alternatives and to make 
sure the projects are needed. If additional funding sources are still needed. Woodburn may 
want to consider implementing the Street Utility Fee described in Table 19. While this fee 
charges residents and local businesses based on the transportation demand they generate, it will 
probably not have strong political support. The City may use property tax revenue and/or issue 
General Obligation bonds backed by property tax revenue to finance transportation im­
provements. Given population growth in Woodburn, there will likely be many competing uses 
for property tax revenue. 

Increases in property values and continued development in Woodburn should increase property 
tax revenues available to the City General Fund for trans it operation funding. This increased 
revenue should come close to meeting the . increased operating costs associated with im­
provements in transit service. Improvements in transit service will have to compete with other 
City services such as police, library, and parks for property tax revenues . Significant increases 
in service will probably be tied to identification or implementation of supplemental funding 
sources. Farebox revenue will probably continue to contribute only a small share of transit 
funding in Woodburn. 
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Program Name Description Potential for Woodburn Urban Area 

Spacial Assessments/Local Special assessments are charges levied on property owners Special assessments require property owners pay 
Improvement Districts for neighborhood public facilities and services, with.each assessments for transportation infrastructure. If based on trip 

property assessed a portion of total project cost. They are generation rates, this approach is somewhat equitable; 
commonly used for such public works projects as street however, individuals have different transp'ortation needs and 
paving, drainage, parking facilities, and sewer lines. The habits. Designing a fee structure that recognizes these 
justification for such levies is that many of thes epubllc works differences would be difficult to administer. With respect to 
activities provide services to or directly enhance the value of LIDs, as long as the projects directly benefit the local 
nearby land, thereby providing direct and/or financial benefit to residents, LIDs are a relatively equitable means of funding 
its owners. tranpsortation improvements. 

Local Improvement Districts (LIDs) are lesal entitles Woodburn should continue to use special assessments to 
established by the City to lavy special assessments designed finance transportatiOn improvements wherever property owner 
to fund improvements that have local benefits. Through a support appears possible. 
local improvement district (LID), streets or other tranpsortation 
improvements are constructed and a fee is assessed to 
adjacent property owners. The City of Woodburn has 
generated an average of $29,000 annually from special 
assessments in the last four fiscal years. 

Systems Development Charges Systems Development Charges (SDCs) are fees paid by land The basic principle for setting a transportation SOC Is to 
(Impact Fees) developers intended to reflect the increased capital costs charge each new development its proportional share of the 

incurred by a municipality or utilily as a result of a cost of constructing enough new road and other system 
development. Development charges are calculated to Include Improvements to accommodate traffic from ali new 
the costs of impacts on adjacent areas or services, such as development causing the need for improvement. The financial 
increased shcool enrollment, parks and recreation use, or capacity of a systems development charge depends on the 
traHic congestion. volume of development and the amount of the SOC. Fees are 

seldom set to recover the full cost of developing off-site road 
Numerous Oregon citiefs and counties presently use SDCs to capacity ot accommodate the new development. 
fund transportation capacity Improvements. SDCs are 

Woodburn should continue to use transportation imapct fees to authorized and limited by ORS 223.297- 223.314. 
finance transportation improvements. The TIF is currently 

The City of Woodburn generated $14,000 In FY93-94 from 26%. of the level recommended by the consultant that 
transportation impact fees, and over $200,000 in FY95. developed the mothod for assessing the fee; a 100% TiF 

would have generated $56,000 in FY93-94. 

Local Gas Tax A local gas tax is assessed at the pump and added to existing Local gas taxes typically range from $.01 to $.03. Woodburn 
state and federal taxes. Tillamook and The Dalles are two could expect to generate about $100,000 annually per penny 
Oregon cities that have a local gas tax. Multnomah and increase in the gas tax, based on recent gas tax revenue. 
Washing ton Counties also have gas taxes. 

Woodburn currently has a $.01 per gallon gas tax that has 
generated an average of $103,000 per year ove rhte last five 
fiscal years. 

A gas tax increase may require city-wide voter approval. 
I 

Local Parking Fees Parking fees are a common means of generating revenue for Parklng fees are a reasonable means of paying for a scare 

I 

public parking maintenance and development. Most cities resource (parklng spaces) In densely developed areas. The 
have some public parking and many charge nominal fees for City's ability to generate enough additional revenue from this 

i 
use of public parking. Cities also generate revenues from course to address unfunded transportation needs is limited. 

I 
parking citations. These fees are generally used for 

I parking-related maintenance and Improvements. 
l, --- ~-,----~ ~-
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Program Name 

Street Ulil1 ty Fee 

' 

Vehicle Registration Fees 

Propeny Taxes 

I Revenue Bonds 
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Table 21 
Summary of Transportation Funding Programs: Local Sources (continued) 

Description Potential for Woodburn Urban Area 

Most city residents pay water and sewer utility fees. Street Woodburn could expect from $208,800 to $261 ,000 in revenue 
user fees apply the same concepts to city streets. A fee would from a street user fee of $2.00 per month for residences. With 
be assessed to all businesses and households in .the city for about 5,441 residences, the residential share would be 
use of streets based on the amount of use typically generated $130,500 (12•2•5.441) and the commercial share would 
by a particular use. For example, a single-family residence probably produce between 60 to 1 00 percent of the amount 
might, on average, generate 10 vehicle trips per day compared paid by residential properties, or $78,300-$130,500 
to 130 trips per 1 ,000 square feel of floor area for retail uses. (information on the square feet of non-residential development 
Therefore, the retail use would be assessed a higher fee In the City is not available). Street user fees would be a very 
based on higher use. Street service fees differ from water and stable revenue source. They could be expected to increase at 
sewer fees because usage cannot be easily monitored. Street a rate comparable to population in Woodburn. 
user fees are typically used to pay for maintenance more than 
for capital projects. · Street utility fees could provide a substantial, stable revenue 

stream for the City. This is a relatively equitable approach that 
A street utility fee currently generates about $1.3 million 
annually in Medford. The amount of the fee is based on the 

assesses fees based on trip generation. 

type of land use which relates to trip generation. Single-family 
residences pay $2.00 per month in Medford. In Ashland, a fee 
of $ 1.60 per month generates $200,000 per year. 

Counties can implement a local vehicle registration fee. The A vehicle registration fee would produce a relatively reliable I 
fee would operate similar to the state vehicle registration fee. revenue stream. A vehicle registration fee would be a stable 
A portion of the County fee would be allocated to Woodburn. and equitable approach to funding transportation 

improvements. 

Local property taxes could be used to fund transportation. The In Oregon and Woodburn, Ballot Measure 5 places a $15 per 
City policy, however, has been to use property taxes to fund $1,000 in assessed value ceiling on property taxes. 
public safety, libraries, parks, transit and other miscellaneous 
services. The potential for using property tax revenues for transportation 

purposes Is limited in Woodburn more by the need for voter 
approval than by Ballot Measure 5. 

Revenue Bonds are bonds whoa debt service is financed by The City could sell revenue bonds using one of several income I 

user charges, such as service charges, tolls, admissions fees, streams pledged to repay the bonds. Bond underwriters 
and rents. If revenues from user charges are not sufficient to analyze the reliability of the revenue stream when rating the 
meet the debt service payments, the issuer generally is not bonds and assigning an interest rate. The city should use or 
legally obligated to levy taxes to avoid default, unless they are develop an Income stream that is indexed to transportation 
also backed by the full fai th and credit of the issuing facility use before using revenue bonds to fund transportation 
governmental unit. In that case, they are called indirect projects. 
general obligation bonds. Revenue bonds could be secured 
by a local gas tax, street utility fee, or other 
transportation-related stable revenue stream. 
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,·: 
11.0 Land Use Ordinance Modifications 

11.1 Introduction 

The Transportation Planning Rule (OAR Chapter 660, Division 12) stipulates that each local 
jurisdiction in'the State of Oregon adopt an approved transportation plan and make amendments 
to its land use regulations in order that transportation plans be properly implemented. The 
primary goal of the required ordinance amendments is to make future developments more pedestrian 
and transit friendly. The Rule was originally adopted by the Land Conservation and Development 
Commission (LCDC) in April 1991 . In 1993,. an amendment to the rule extended the implementing 
measures compliance deadline for local jurisdictions to May, 1994. In May, 1995, the urban portions 
of the Transportation Planning Rule were updated to include greater emphasis on bicycle, pedestrian, 
changed building orientation, and transit friendly developments. 

This section introduces proposed land use ordinance concepts designed to bring the City of 
Woodburn into compliance with the rule. Sources used to prepare this report include recom­
mendations of the American Pianning Association (APA) Transportation Rule Working Group, 
the Oregon Department of Transportation's (ODOT) Best Management Practices manual 
(August 1992 draft), the City of Newberg's Pedestrian Oriented Commercial Development 
Workbook, and Tri-Met's Planning and Design for Transit. 

This section outlines the s tate-mandated land use regulations to implement the Woodburn 
Transportation System Plan, and recommends methods for satisfying those requirements . 
Specific Woodburn plan and ordinance text modifications are in Appendix E. 

11.2 Requirements of the Transportation Planning Rule 

Section 660-12-045 of the Transportation Planning Rule sets forth several land use regulation 
issues that must be addressed to implement a Transportation Sys tems Plan. Key issues are 
discussed below. 

Protection Of Transportation Facilities And Corridors 

Ordinance regulat ions are required to protect transportation faci lities and corridors including: 

• 

• 

• 

access control measures; 

standards to protec t future operations; 

a process for coord inated review; 

a process fo r prov iding notice to public agenc ies; and 

• regulati ons assuring that development s tandards are cons isten t with transportation 
sys te m ~apac i ty. 

L and U se And Subd ivis ion Regula tions 

Land use and subdiv is io n regul ations are requ ired fo r the fo llow ing: 

bicyc le park ing for multifamily, comme rcial, an d institutional development ; 
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• sidewalks and bikeways that provide safe and convenien t access within new d~velop­
ment and from it to nearby residential areas, transit stops, and activity centers; and 

internal pedestrian connections provided in new office parks and commercial develop­
ment 

Transit Facilities 

Land use and subdivision regulations are required for transit facilities . Ordinances shall 
provide: 

• bus s tops and other facilities where appropriate; 

• preferential access to transit through building orientation and clustering for new retail, 
office, and institutional buildings near planned transit stops; 

• preferential parking for carpools and vanpools; 

• opportunities to redevelop parking areas for transit-oriented use; 

• road systems that include pedestrian and bicycle access to identified transit routes; and 

• designation of types and densities of land use adequate to support transit. 

Reduced Reliance On The Automobile 

In Metropolitan Planning Organization (MPO) areas, local governments are required to adopt 
regulations that reduce reliance on automobiles including: 

.. 

.. 
.. 
.. 

allowing transit-oriented development along transi t rou tes; 

adopting a demand management program; 

adopting a parking plan; and 

requiring major industri al institutional retail and office uses to provide a transit stop 
along transit trunk routes. 

Improvements For Bicycle And P e destrian Travel 

Identificat ion of improvements to facilitate bicycle and pedestri an travel in developed areas 
are required, including: 

improvements providing direc t, convenient, and safe b icycle and pedestrian travel 
withi n and between res idential areas and activity centers. 

11.3 Suitability of Existing Ordinances 

The Tran sporta tion Plan ni ng Ru le requires that Cities and count ies reduce reliance on the 
automobile and promote alternative modes of travel , such as walking, cycling, and transit. The 
rul e also stipu lates tha t local development ordinances be co nsistent with the objectives of the 
ru le. Genera lly, this requiremen t has requ ired that new standards and po licies be added to local 
ordini.lnces to assure that new development and new faci lities are pedestrian and transit frien dly. 

As in o ther communities, new standards have been developed in Woodburn to address street 
widths, sidewalks, connections between bu ild ings and deve lopments and other re lated des ig n 
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concepts. These concepts are implemented through site review procedures and through 
subdivision and partitioning procedures. 

There are sec tio ns of the Woodburn Zoning Ordinance that need to be made more clear and 
objective to avoid staff use of discretion. Pl anning Commission review and the opportunity 
for a de novo hearing provide a check for the disc retionary process, however this review can 
result in procedural delays. Establi shment of more clear and objective standards and stream­
lin ing the staff- level review process could simplify the development rev iew process. 

11 .4 Recommendations- General Issues 

The following sections address the specific r equirements of the Transportation Planning Rule. 
Each sec tion provides background information of relevant issues, recommendations, and a 
refe rence to proposed amendments to the Comprehensive Plan, Zoning Ordinance, Subdivision 
Standards, or other amendments as deemed necessary. 

Issue: Incorporation Of New Standards In Zoning And Land Division Ordinances 

Background/Options: The Woodburn Zoning Ordinance needs to incorporate the development 
standards that are currently outlined in the Woodburn Draft Transportation System Plan. Some 
of the standards, notably those pertaining to street widths, cui-de-sacs, alley ways, block widths, 
block lengths, and related development issues need to be updated. 

The Zoning Ordinance needs to make more references to the Subdivision Standards document. 

Recommendation: Amend the zoning ordinance by adding a new Section 8 .011 - Transporta­
tion Planning Des ign Standards and Procedures. Revise the Subdivision Standards by modi­
fying Section 12. 

See Append ix E: New Zoning Ord inance, Section 8.0 11 -Transportation Planning Design 
Standards and Procedures and Appendix E: Subdivision Standards Amendments, Section 121. 

11.5 Recommendations - Protection of Transportation Facilities, Corridors, 

and Sites 

Issue: Access Control Measures and Standards to Protect Syst e m Operation and A irports 

Rule Requirements: OAR 660- 12-045 (2) (a-c) 

Background/options: Access control is a critical componen t o f maintaining operation of the 
transportation system. The Oregon Department of Transportat ion (ODOT) manages access 
co ntro l on State Hi ghways 2 11, 2 14 , and 99E through Woodburn . Currently, ODOT relies on 
ORS 374.3 1 0(3) and OAR 734-50-030(2) and -065 to manage access . Gui del ines for access 
are provided in the Access Management Class ifica tio n System of the 199 1 Oregon Highway 
Plan . 

The C it y of Woodburn accepts dedicated ri ghts-o f-way as p;.1rt o f the subdivision or part ition 
pla n review process. Standards for right-o f way widths are speci fied fo r each st ree t cbssifica­
tion in the Subdivision S tandards but such standards need to be inc luded in the Zoning 
Ord inance and as part of the site plan review process. 

Kittelson & Associates, Inc. 
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Recommendation: Apply the s tandards and include them in the site plan review sect ion of the 
Zoning Ordinance (Appendix E). 

See Appendix E: New Zoning Ordinance Section, Section 11 .070 (i)-Access Control Standards 
and Guidelines. 

11.6 Recommendations- Land Use And Subdivision Regulations 

Regulations 

Issue: Bicycle Parking For Multifamity, Commercial And lnstituional Development 

Rule Requirements: OAR 660-12-045 (3)(a). 

Background/options: Bicycle parking requirements can either be tied directly to the number 
of automobile parking spaces or to a .separate list. It is generally simpler to tie the requirements 
to existing parking requirements. Key issues include: 

1. Applicability 

The rule requires parking for buildings containing four units or more. Exemptions for 
temporary uses and land extensive uses should be provided. 

2. Number and Type 

Some jurisdictions provide standards for both short and long term bicycle parking. This 
results in relatively complex standards. Standards may be applied as a percentage of 
auto parking. Typical ranges include 5% (Portland) to 20% (Ashland). with a minimum 
number. 

3. Location 

The location of a bicycle parking faci-lity influences how often it is used. Typical 
standards include: 

• within 50 feet of a main entrance 

• closer to the entrance than the nearest au to space 

• direct access to the righ t-of-way 

di spersed parking for multiple entrances. 

4. Amenities 

Amen ities also influence how often a faci lity is used . Amen ity s tandards should specify 
the type of rack to be provided and whether racks are lighted and openly visible. In 
additio n standards should address covered parking typical s tandards inc ludi ng: 

covered bicycle parking when au to parking is covered 

• cove ring 50%, if more th an 10 spaces are required 

Recommendation: Include the b icyc le parking standards as part of Section 1 0.070-Parki ng 
and Loading Area Deve lopment Requ ireme nts of the Zon ing Ordinance. Bicyc le park ing 
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s tandards also need to be included in the Woodburn Bicycle Plan. Apply the concepts listed 
above and tie to 10% of the auto parking standard. 

See Appendix E: Amendments to the Parking and Loading Area Development Requir~ments 
Section of the Zoning Ordinance for Bicycle Parking, Section 10.071 - Bicycle Parking. 

Issue: Sidewalks and Bikeways that Provide Safe and Convenient Access Within and From 

NewDevelopment to Nearby Residential Areas, Transit Stops, and Activities Centers 

Rule Requirements: OAR 660-12-045 (3)(b) 

Background/options: A primary purpose of the Transportation Planning Rule is to reduce 
reliance on automobiles and make other forms of transportation, such as walking and bicycling, 
more accessible. To this end, the rule requires sidewalks and bikeways on arterials and 
collectors and separate accessways, where appropriate. 

1 . Sidewalks 

Some streets in Woodburn do not have sidewalks. Although the Transportation Planning 
Rule requires sidewalks only on collectors and arterials (which is current policy for the 
City of ·woodburn), provision of sidewalks on all city streets, including local streets, 
would further enhance access linkages for pedestrians. The Senior Estates area would 
be exempt from this requirement, and as such would constitute a special area in the 
pedestrian plan. With this requirement, it is assumed that neighborhoods of the city 
currently lacking sidewalks would participate in local improvement districts to provide 
the facilities. 

The standard width for all existing sidewalks (on local, collector, or arterial s treets) is five 
feet. Standards recommended by the APA Transportation Rule Working Group range from 
a five-foot width for a setback residential sidewalk on a local street to a ten-foot width for 
a commercial curbed sidewalk on an arterial (an eight-foot width for sidewalks along major 
arterials has been proposed). It should be no ted that for pedestrian safety and comfort 
sidewalks should be set back from the curb. 

2 . Bikeways 

The rule requires bikeways on arterials and collectors. Bikeways should meet minimum 
American Association o f State Highway Officials (AASHTO) standards and the 
standards of the 1992 O regon Bicycle Plan. To provide five-foot to six-foot-wide 
bikeways, ri ght-o f-way standards should be adjusted where on s treet park ing is desired. 
It may be appropri ate to identi fy bikeways on certain local streets . Appropriate 
ri ght-of- way dedicat io ns wi ll be needed on those st reets. 

3. Connections/Accessways 

St ree t connectio ns and accessways betwee n deve lopments are important links that 
promo te, rathe r than prevent, cyc ling and w:1lking. One way to c reate these con nec ti ons 
is to limit the use o f cui-de-sacs and to req uire ne w stree ts to connec t with the ex isting 
stree t network. 

Changes in the Woodburn Subdiv is ion S tandards are needed to inc lude: 

a requ iremen t to submit a future st reet pl an, which includes all land loc :lted w ithin 
400 feet o f the subdi vision; 
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a limit or prevention for the use of cui-de-sacs and a restriction on cul-de-sac 
length; 

• a provision for pedestrian accessways at a minimum of 600-foot intervals; and· 

a requirement that pedestrian accessways to be a minimum of 15 feet wide with 
a 10 foot-wide paved surface. 

4. Block and Street Spacing 

Block length and spacing between streets influences access through a neighborhood. 
Generally, shorter block · lengths provide easier access . Currently, Woodburn 
Subdivision Standard limit block length to 1,200 feet. The APA Working Group 
recommends that block perimeters not exceed 1,500 feet (i.e. 550 foot block lengths 
with 100 foot deep lots). As an alternative, a 1 ,600-foot perimeter would allow 600-foot 
block lengths with 1 00-foot-deep lots. 

Recommendations: Provide sidewalks on all streets consistent with the APA Working Group 
recommendations. Amend city standards and the land division ordinance, as appropriate. 
Develop bikeways consistent with AASHTO standards. 

Discourage the use of cui-de-sacs and limit their length to a maximum of 400 feet; cui-de-sacs 
shall serve no more than eighteen single-family dwellings. Each cul-de-sac shall have a circular 
end with a minimum diameter of right-of-way width. 

Develop new standards for block length and accessways, as noted above. Block length shall 
not exceed 1,200 feet. In addition, when necessary for public convenience and safety, the 
Planning Commission may require a land divider to dedicate to public access ways to connect to 
cui-de-sacs, to pass through oddly shaped or unusually long blocks, to provide networks for public 
paths according to adopted plans, or to provide access to schools, parks, or other public areas. 

Establish platting standards for alleys. The width of right-of-way and paving design for alleys 
should not be less than 20 feet, except in the case where an alley abuts land not located in the 
subdivision or partition. In this case, a lesser width may be allowed at the discretion of the 
Planning Commission, but the pavement width should not be less than 16 feet. Where two 
alleys intersect, 10 feet corner cutoffs are recommended. Unless otherwise approved by the 
Planning Commission, grades should not exceed 12 percent. 

See Appendix E: New Plan Policies, Policy 4, Appendix E: New Zoning Ordinance Section, 
Sectio n 8.0 11- Sidewalks, Section 8.012- Bikeways, and Section 8.013 - Street Standards 
Appendi x E: Subdivision Standards, Section 12(J). 

Issue: Carpool Matching Programs a nd Preferential Parking for Carpools and Vanpools 

Rule R equirem ents: OAR 660- 12-045 (4)(c) 

Background/options: The Transportation Planning Rule (TPR) requires that demand manage­
ment measures be included as a compone nt for evaluation o f transportation sys tem alternatives. 
Transportation demand managemen t measures help improve the performance o f transportation 
facilities and reduces the need for additional roadway capacity. Methods inc lude bu t are not 
limited to alternatives to single-occupancy vehicle travel, such as carpoolin g, van pooling, 
cyc lin g, walk ing, and other trip reduction measures. 
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The APA Working Group recommends that 10 percent of required parking, but not Jess than 
one parking space, be reserved for carpool and vanpool parking. An alternative is to apply the 
requirement only to new developments with 50 or more emplo"yees. 

I. Carpooll\'Iatching Programs 

Transportation demand management is primarily addressed through the provision of 
programs to encourage alternative modes for work related trips. In Woodburn, carpool 
programs are a possibility. The City should consider a program to encourage businesses 
with more than fifty employees to set up carpool matching programs, based on 
employees' residential location and work shift. 

2 . Parking Reductions 

Parking reductions need to be incorporated into approved transportation demand 
management (TDM) plans for new developments an'd redevelopment. Parking 
reductions of up to 10 percent would be appropriate in proposed high density areas to 
encourage alternatives to single-occupancy automobile travel, (i .e., carpools, vanpools, 
walking, and cycling). 

Parking should be made available on a preferential basis. Bicycle parking should be 
more accessible to buildings than parking for single-occupancy automobile travelers. 
Parking subsidies for carpool and vanpool users could also be implemented to 
discourage s ingle-occupancy automobile travel. Alternatively, parking for 
single-occupancy vehicle travelers could be reduced in number or percentage or made 
to be more inaccessible to buildings. 

Recommendations: Provide TDM measures to encourage carpooling, vanpooling, and reduce 
parking requirements. 

See Appendix E: New Co mprehe ns ive Plan Policies and Appe ndix E : Sectio n 10.1 00 of the 
Zoning Ordinance - Carpool and Vanpool Parking. 

11.7 Recommendations-Other Modes 

Issue: Improvements to Facilitate Bicycle and P e destrian Travel 

Rule R equirements: OAR 660- 12-045 (6) 

Background/Options: Th e Transport ati on Planni ng Ru le requ ires iden tifi cation o f im­
provements to fac ilit ate b icycle and pedestrian travel in undeve loped areas. Improvements 
should prov ide mo re dire ct, conven ient, and safe bicycle and pedes trian trave l within and 
be twee n reside ntia l areas and act iv ity centers. 

Specific imp rove ments should be part o f the Transportation System P lan. T he s tandards 
di scussed above wi ll hel p fac ilitate deve lo pment o f improvements. One method th:lt has been 
used in othe r jurisd ic ti ons to create m ore pedest rian friend ly st ree ts is to narrow stree t wid th 
alo ng ioc::ll streets. Narrow ing stree t widths has the effect of slowing traffic and creat ing a 
mo re compact and e fficien t developmen t pattern . Currently, the requ ired paved street widt h 
for local commercia l and indus tri al s tree ts is 36 feet. Typ ical widths fo r narrower pedestrian 
friendly stree ts range from 24 to 28 feet. 

Kittelson & Associa tes , Inc. 
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Recommendation: Include the improvements as part of the City's Transportation Systems 
Plan . Sidewalks shall be provided on both sides of local, collector, and arterial streets. 

See Appendix E: New Plan Policies, Policy 1. Section 8.013 of the Zoning Ordinance Minimum 
Street Width. 

Issue: Internal Pedestrian Connections- Walkway Connections Within Commercial and Office 

Park Development 

Rule Requirements: Recent amendments to the Tral)sportation Rule deleted this requirement, 
but it is recommended that it be included in the City of Woodburn's Zoning Ordinance. 

Background/options: The TPR requires provision of internal pedestrian connections in new 
office parks and commercial developments. ·Methods for meeting this provision include: 

• 

• 

• 

• 

• 

At least one sidewalk connection between abutting developments should be provided . 

Walkways should be provided to the street for every 300 feet of frontage . 

Connections should all be direct and driveway crossings minimized . 

Connections should be linked to the internal circulation of the building . 

Walkways should be at least five feet wide. Where possible, walkways should be raised, 
have curbing, or have different paving material when crossing driveways. 

Recommendation: Amend the zoning ordinance by adopting the design standards noted above. 
Walkway connections should not be less than .five feet in width. 

See Appendix E: New Zoning Ordinance Section, Section 8.014- Internal Connections. 

Issue: Golf Carts 

Background/Options: Approximately 25 percent of population in the City of Woodburn is 
over the age of s ixty-five. This sector of the population is often mobility disadvantaged. 
Allowing res idents to use golf carts in designated sections of the City or on designated streets 
would help alleviate the mobility challenges that these people encounter. 

Woodburn Ordinance Number 184 12 officially defines golf carts, and allows those vehicles 
fitting this description to use all streets in Senior Estates, and those streets providing access to 
Fairway Plaza. The Ordinance prohibits the use of golf carts on Highway 214. The Ordinance 
does not require that golf carts be registered with the State of Oregon. The City is interes ted 
in developing more off-street and o n-street designated routes for golf cart travelers . 

Recommendation: Amend the Zoning Ordinance to allow golf carts as an outright use in 
designated sections and on designated streets of the City, particularly along West Hayes·Street 
from the area of Senior Estates (See Section 6.3 -Golf Cart Facility Pl an of the T SP) to 
downtown Woodburn , and Country Club Road for access to the Tukwila res identia l area and 
golf cou rse. Golf carts could al so use the off-street trail sys te m developed along Mill Creek . 
With thi s ex panded system, golf cart travelers would have access to down tow n Woodburn, 
future new deve lopment in the vicinity of the I-S/Hi ghway 2 14 interchange, and to the proposed 
off-s treet pathway sys tem, which would circu late back to Senior Estates. Parking s hould be 
required along any expanded go lf cart routes ou tside the Seni or Estates area. 

Volume 1 
Page 988 

134 Kittelson & Associates, Inc . 



June 1996 
Woodburn Transportation System Plan 11.0 Land Use Ordinance Modifications 

Amend. the Zoning Ordinance to modify road widths in areas where golf carts are permitted, 
to provide exclusive Janes for the use of such vehic les. 

See Appendix E: New Zoning Ordinance Section I 0.090 -Golf Carts. Modify Zoning Ordi­
nance Section 8.013 - Street Widths. Appendix E: New Section I 0.072- Golf Cart Parking. 
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12.0 Compatibility with State Transportation 
Plan·ning Rule & Other Policies 

12.1 State Transportation Planning Rule 

In April 1991, the Land Conservation and Development Commiss ion (LCDC), with the 
concurrence of the ODOT, adopted the Transportation Planning Rule (TPR), OAR 660 Division 
12. Tne TPR requires local jurisdictions to prepare and adopt a Transportation System Plan 
(TSP) by May 1996. Table 22 is a list of requirements and recommendations (designated by 
italics) for a Transportation System Plan for an Urban Area with a population between 2,500 
and 25,000, and how each of those were addressed in the Woodburn TSP. The compari son 
shows that the Woodburn TSP is in compliance with the provisions in the TPR. 

12.2 ODOT Bypass and Major Improvement Planning Policy 

In 1995, the Oregon Transportation Commission adopted a policy on the development of 
bypasses and other major improvements to state transportation facilities in local comprehensive 
plans. The intent was to identify a framework that would promote new facility development 
only as a last resort, after improvements to the existing transportation system, including TDM 
measures. and operational improvements , were implemented. 

Major improvements to a state transportation facility could only be identified as a short-range 
project (0-5 years) if the project was already identified in the construction sec tion of ODOT's 
State Transportation Improvement Program (STIP). Such improvements could only be identi­
fied in a local comprehensive plan as a long-range project (5-20+) years only if: 

• 

• 

• 

• 

the improvement is needed to satisfy a state transportat ion objec tive or objectives; 

the scope of the project is reasonably justified, considering the lo ng-range projection 
of need; 

the improvement was iden tified through a planning p rocess that include public involve­
ment, evaluation of reasonable transportation alternat ives inc ludi ng measures to manage 
the existing trans portation system, and suffic ient en viron mental analysis to determine 
if there is a reasonable likelihood the improvement can be buil t; 

transportation management measures will not satisfy identified transportatio n needs 
during the planning period or there is a need to preserve a futu re transportation corridor 
for future needs beyond the planning period; 

the improvemen t would be a cost-effective means to achieve the objective(s); 

the proposed timing of the improvemen t is consistent with pr io rities established in 
corridor plans and regional transportation plans and if the financing program ident ified 
constructio n is dependent on the future avai lab ili ty of fun ds; 

funding for the project can be reasonably expec ted at the ti me the project is re:1dy for 
deve lopment and construc ti on: and 

the plan inc ludes measures to effect ively manage the exi sti ng tra nsport at ion infras truc-
ture and serv ices in ::~c cord ance with Policy G of the OTP; Volume 1 
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Table 22 

Evaluation of.Woodburn TSP. With State Transportation Planning Rule 

TPR RecommendatlonsiRequlrements 

Public and ln~eragency Involvement 

Establish Advisory Committee 

Develop informational material 

Schedule informational meetings, review meetings 
and public hearings throughout the planning process. 
Involve the community 

Coordinate plan with other agencies 

Review Existing Plans, Policies, Standards, and Laws 

Review and evaluate exis ting comprehensive plan 

Land use analysis - existing land use!vacan"t lands 
inventory 

Review existing ordinance- zoning, subdivision, 
engineering stan dards 

Forecast population and employment 

Determination of transportation capacity needs 
(cumulative analysis, transportation gravity mode~ 

Develop and evaluate alternatives (no-build system, 
all build alterantives, transportation system 
amangment, transit alternative/ feasibility, 
improvements/additions to roadway system, land use 
al ternat ives, combination alternatives) 
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A Transportation Task Force (TIF) previously existed 
in Woodburn. This Task Force reviewed the 
development of the Transportation System Plan. 
Transportation Task Force members are listed in the 
acknowledgements at the beginning of the document. 

Materials (including technical memoranda, charts 
and maps) were prepared tor public and agency 
review illustrating and defining critical components of 
the Woodburn TSP. 

Eight TTF meetings and tour open houses were held 
in developing the Draft TSP. In addition, the TIF 
meetings were video recorded tor airing on the local 
cabl~ access. 

Representatives from Marion County, ODOT, FHWA 
and other agencies were apprised of the TSP 
development and participated when appropriate at 
theTIF. 

The 1985 Woodburn Comprehensive Plan was 
reviewed and evaluated as part of the TSP 
development. 

The Woodburn Comprehensive Plan served as the 
basis for all population/employment forecasts, 
inventory of vacant lands, and initial location and 
type of collector/arterial streets serving the 
Woodburn Comprehensive Plan land uses. 

Existing City ordinances and engineering standards 
were reviewed and incorporated where the 
appropriate development of the Woodburn TSP. 

The Woodburn Comprehensive Land Use Plan 
served as the basis for forecasting future year 2015 
population and employment (see Section 5 of the 
Woodburn TSP). 

Future p.m. peak hour traffic assignments were 
calculated using the travel demand model which was 
previously developed by Kittelson & Associates and 
updated for this project. The travel demand model 
includes the use of a gravity model. 

Section 5 identifies three roadway system 
alternatives to assess long·term transportation 
needs. These alternatives princ ipally focused on 
identifying the impacts of diHernt 1-5 access 
scenarios and on Sou th Ar1erial. Intra city and 
intercity transit system alternatives were also 
evaluated. 
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Ta ble 22 

Evaluation of Woodburn TSP w ith State T r ansportation Plann ing Rule (contl~ued) 

TPR RecommendatlonsJAequirements 

Determine Transportation Needs 

Select recommended alternative 

Produce a Transportation System Plan 

Transportation goals, objectives, and policies 

Streets plan element (functional street classification 
and design standards, proposed facility 
improvements, access management plan, truck plan, 
safety improvements) 

Public transportation element (transit route service, 
transit facilities, special transit services, intercity bus 
and passenger rail) 

Bikeway system element 

Pedestrian system element 

Airport element (land use compatibility, future 
improvements, acc essibility/connections/conflicts 
with other modes) 

Freight rail element (terminals, safety) 

Water t ransportation element (terminals) 

Parking Plan 

Transportation System Management Element .... _._ 

Transportation Demand Management Element 

Review exis ting significant transportation studies 

Review existing capital improvements 
programlspublic facilities plans 

Americans with Disabilities Ac t requirements 

Kittelson & Ass ocia tes, Inc. 

Woodburn TSP Compliance 

The recommended roadway, transit, pedestrian, 
bicycle, and golf cart transportation fac ilities are 
summarized in Section 9 of the TSP. 

Specific recommendations regarding transportation 
goals and policies are outlined in Section 3 (Goals 
and Policies}, Section 7 (Access Management}, and 
Sect ion 11 (Land Use Ordinances) of the documents. 

The st ree ts plan element is outlined in Section 8 of 
the TSP. 

The public transportation element is outlined in 
Sect ion 9 of the TSP. 

The bicycle plan is outlined in Section 9 of the TSP. 

The pedestrian plan is outlined in Section 9 of the 
TSP. 

An air transportation element is not relevant in 
Woodburn. 

The rail element is outlined in Section 9 of the TSP. 

A water transportat ion element is not re levant in 
Woodburn. 

A parking plan was not identified as an issue in the 
Woodburn TSP. 

TSM element not applicable per OAR 
660-1 2-020(2)(f) and (g). 

TOM element not applicable per OAR 
660-12-020(2)(1) and (g) 

Significant transportation studies were reviewed as 
part of the Woodburn TSP including the Interstate 
5/Highway 214 In terchange Study, Woodbu rn 
Crossing Traflic Impact Analysis, Woodburn High 
School Pedestrian Study, and the West Hayes Street 
Closure traffic analysis. 

Woodburn's most recent CIP was included as part of 
the TSP development. 

The ADA requirements were reviewed and 
incorpora ted where appropriate into the Woodburn 
TSP development. 
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Table 22 

Evaluation of Woodburn TSP with State Transportation Planning Rule (contlnued) 

TPR Recommendations/Requirements 

Inventory Existing Transportation System 

Street system (number of lanes, lane widths, traffic 
volumes, level of service, traffic signal location and 
jurisdiction, pavement conditions, structure locations 
and conditions, functional classification and 
jurisdiction, truck routes, number and location of 
accesses, safety, substandard geometry) 

Bicycle ways (type, location, width, condition, 
ownership/jurisdiction) 

Pedestrian ways (location, width, condition, 
ownership/jurisdiction) 

Public Transportation Services (transit ridership, 
volumes, route, frequency, stops, fleet, intercity bus, 
passenger rail, special transit services) 

lntermodal and private connections 

Air transportation 

Freight rail transportation 

Water transportation 

Pipeline transportation 

En vironmental constraints 

Existing population and employment 

Plan Review and Coordination 

Consistent with ODOT and other applicable plans 

Adoption 

Is it adopted? 

Implementation 

Ordinances (facilities, se rvices and improvements; 
land use or subdivisi on regulations) 

Transportation financing/capital improvements 
program 
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An inventory of the existing· street network, traffic 
volumes, traffic control devices and levels of service 
is provided in Section 4 of the TSP. 

A summary of the existing bicycle route system is 
given in Section 4 of this TSP. 

An inventory of existing sidewalks in Woodburn is 
included in Section 4 of the TSP. 

A summary of Woodburn public transit and 
paratranslt Is presented In Section 4 of this TSP. 

No significant intermodal and private carrier 
transportation services and/or connections currently 
exist within Woodburn . 

No air transportation facilities exist within Woodburn; 
as summarized in Section 4 of this document. 

Southern Pacific Railroad freight service is 
summarized in Section 4. 

No significant water transport facilities exist within 
Woodburn; as summarized in Section 4 of this 
document. 

No significant pipeline transportation facili ties exist 
within Woodburn; as sumamrized in Section 4 of this 
document. . . 

With the development of the recommended off-street 
pathway system, special attention should be given to 
any environmental constraints that exist in the creek 
easements. 

As outlined in Section 5 of the TSP and Technical 
Memorandum #3, the current population of 
Woodburn is approximately 15,000 people. 1991 
employment was approxiamtely 5,045 jobs. 

forthcoming 

forthcoming 

See Section 11 

See Section 1 0 
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Compatib ility with State Transportation 
Planning Rule & Other Polic ies 

• the plan includes policies and implementing measu res which protect the corridor and 
its intended function; and 

• any maps showing a new alignment include a note stating "Incomplete funding plan, no 
construction date established". 

Related to the Woodburn Transportation System Plan, this new policy relates to the develop­
ment of I-5 interchange improvements and widening of Highway 2191214. It is important to 
note that the South Arterial is not intended to be a state facility. It would function as much of 
a local access road in the south Woodburn area as it would serve as a rel iever facility to 
Highways 219.214 and 99E. 

Table 23 compares the p"olicy criteria with respect to three different transportation im­
provements. The need for all three improvements over the 20+ year planning period is based 
on existing traffic operating conditions. projected traffic growth, and th~ extent to which a 
reasonable level of transit, TDM, and traffic operational improvements can be implemented to 
relieve the need for street capacity improvements . For the undeveloped southwest portion of 
Woodburn, some level of highway development to provide adequate access and circulation is 
needed. The City of Woodburn's ultimate goal is to implement a balanced, multi-modal set of 
transportation improvements to meet the needs of the community. · 

Kittelson & Associates. Inc. 
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Table 23 

Evaluation of Woodburn TSP With COOT Bypass/Major Improvement Planning Policy 

Polley 

1. Proper Transportation Priorities 

2. Short-Term Improvement to State Transportation 
Facility (0-5 years) Must be in STIP (Applicable to 1-5 
and Highway 219/214 improvements). 

3. Longer-Term Improvement to State Transportation 
Facility (5-20+ years) Must Meet Following·Criteria 
(Applicable to 1-5 and Highway 219/214 
improvements). 

- Satisfy Transportation Objectives 

- Needed Based on Travel Demand/Congestion 

- Identified Through Planning Process 

- TOM Will Not Satisfy Identified Transportation 
Needs, or Need to Preserve Corridor 

- Cost-Effective Solution 

- Timing Consistent with ODOT Corridor and 
Regional Transportation Plans 

- Project Funding Expected at Time Project is 
Ready for Development and Construction 

- Includes Measures to Manage Existing 
Transportation Infrastructure in Accordance with 
OTP Policy 4G 

. Plan Includes Policies and Implementing 
Measures Which Protect Corridor and Its Intended 
Function 

. Any Maps Showing a New Alignment Include a 
Note Staling "Incomplete Funding Plan , No 

Construction Date Established" 

Volume 
Page 

1 
998 

142 

Evaluation 

Project and program emphasis on improving existing 
transportation system. 1-5 interchange improvement 
shown as longer-term (11-20 year) need. Widening 
of portion of existing Highway 214 before South 
Arterial identified. Balanced multi-modal TSP 
presented. 

Improvements to 1-5 interchange and Highways 
219/214 programmed beyond five years. South 
Arterial not to be a designated state transportation 
facility, or planned to be a designated bypass facility. 

Hi lct~::~bacgf! 8. k:iigb~a:.! 2l9L2B I!Dp[Q~~rn~cts 

Consistent with Woodburn TSP goals and policies. 

Needed to serve projected traffic demand without 
Highways 219, 214 & 99E going substantially over 
capacity. 

Developed as part of Woodburn TSP, which included 
public and agency involvement. No significant 
environmental impacts anticipated (will be assessed 
in follow-up refinement studies). 

TOM will not meet projected need, even with 
substantial transit and pedestrian/bicycle facility 
improvements. · 

Most cost-effective solution given road capacity 
improvement need. 

Marion County TSP is showing need for improved 1-5 
access in Woodburn area. 

Project development (beyond initial 1·5 interchange 
reconnaissance study) will not proceed until a 
framework for funding construction is identified (as 
part of reconnaissance study). 

Access management strategies for Highways 
219/214 a part of Woodburn TSP. 

Access management strategies for Highways 
219/214 a part of Woodburn TSP. 

Included on all Woodburn TSP modal plan maps. 

Kittelson & Associates, Inc. 
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Appendix A 

Level of Service Concept 

Level of service (LOS) is a concept developed to quantify the degree of comfort (including 
such elements as travel time, number of stops, total amount of stopped delay, and impediments 
caused by other vehicles) afforded to drivers as they travel through an inte rsection or roadway 
segment. Six grades are used to denote the various LOS from A to F. 1 

Signalized Intersections 

The six LOS grades are described qualitatively for signalized intersections in Table A 1. 
Additionally, Table A2 identifies the relationship between level of service and average stopped 
delay per vehicle. Using this definition, LOS D is generally considered to represent the 
minimum acceptable design standard. 

Table A1 

Level of Service Definitions (Signalized Intersections) 

Level of 
Service Average Delay per Vehicle 

A Very low average stopped delay, less than five seconds per vehic le. This occu rs when 
progression is extremely favorable, and most vehicles arrive during th e green phase. Most 
vehicles do not stop at all. Short cycle lengths may also contribute to low delay. 

8 Average stop delay is in the range of 5.1 to 15.0 seconds per vehicle. This generally occurs with 
good progression and/or short cycle lengths. More vehicles stop than for a LOS A , caus ing 
higher levels of average delay. 

c Average stopped delay is in the range of 15.1 to 25.0 seconds per vehicle. These higher delays 
may result from fair progression and/or longer cycle lengths. Individual cyc le fai lures may begin 
to appear at this level. The number o f vehicles stopping is significant at this level, although many 
still pass through the intersection without stopping. 

D Average stopped delays are in the range of 25.1 to 40.0 seconds per vehicle. The influence of 
congestion becomes more noticeable. Longer delays may result from some combination of 
unfavorable progress ion, long cycle length, or high volume/capacity ratios. Many vehicles stop, 
and the proportion of vehicles not stopping declines. Individual cycle failures are noticeable. 

E Average stopped delays are in the range of 40.1 to 60.0 seconds per vehicle. This is considered 
to be the limit of acceptable delay.These high delay values generally indicate poor prog ression, 
long cycle lengths, and high volume/ca pacity ratios. Individual cycle failures are frequent 
occurrences. 

F Average stop delay is in excess of 60 seconds per vehicle. This is considered to be unacceptable 
to most drivers. This condition often occurs with oversaturation. It may also occu r a t high 
volume/capacity ratios below 1.00 wi th many individual cycle failures. Poor progression and long 
cycle lengths may also contribute to such high delay levels. 

1 Most o f the material in this appendix is adapted tram the Transportation Research Board. Highwav Caoacity Manua l. Spe· 
ciat Report 209 (1 994) . Volume 
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Table A2 

Level-of-Service Criteria to~ Signalized Intersections 

Level of Service Stopped Delay per Vehicle (Seconds) 

A ~ 5.0 

B 5.1 to 15.0 

c 15.1 to 25.0 

D 25.1 to 40.0 

E 40.1 to 60.0 

F > 60.0 

Unslgnallzed Intersections 

Unsignalized intersections include two-way stop-controlled (TWSC) and all-way stop-con­
trolled (AWSC) intersections. The 1994 Highway Capacity Manual provides new models for 
estimating total vehicle delay at both TWSC and AWSC intersections. Unlike signalized 
intersections, where LOS is based on stopped delay, unsignalized intersections base LOS on 
total vehicle delay. A qualitative description of the various service levels associated with an 
unsignalized intersection is presented in Table A3. A quantitative defination of LOS for 
unsignalized intersections is presented in Table A4. Using this definition , LOSE is generally 
considered to represent the minimum acceptable design standard. 

Level of 
Service 

A · 

8 

c 

D 

E 

F 

Volume 
Page 

A-2 

TableA3 

General Level-of-Service Descriptions for Unsignalized lntersectlons 

Average Delay per Vehicle to Minor Street 

• Nearly all drivers find freedom of operation. . Very seldom is there more than one vehicle in the queue . 

• Some drivers begin to consider the delay an inconvenience. . Occasionally there is more than one vehicle in the queue . 

. Many times there is more than one vehicle in the queue . 
• Most drivers feel restricted, but not obj ectionably so . 

. Often there is more than one vehicle in the queue. . Drivers feel quite restricted . 

. Represents a condition in which the demand is near or equal to the probable maximum 
number of vehicles that can be accomodated by the movement. . There is almost always more than one vehicle in the queue . . Drivers lind the de lays approaching intolerable levels . 

. Forced flow. . Represents an intersection failure condition that is caused by 
geometric and/or operational constraints external to the intersection. 

1 
1002 
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Table A4 

Level-of-Service Definitions (Unsignalized Intersections) 

Level of Service Average Total Delay per Vehicle 

A < 5 Seconds 

B 5 to 10 Seconds 

c 10 to 20 Secqnds 

D 20 to 30 Seconds 

E 30 to 45 Seconds 

F > 45 Seconds 

It should be noted that the LOS criteria for unsignalized intersections are somewhat different 
than the criteria used for signalized intersections. The primary reason for this difference is that 
drivers expect different levels of performance from different kinds of transportation facilities . 
The expectation is that a signalized intersection is designed to carry higher traffic volumes than 
an unsignalized intersection. Additionally, there are a number of driver behavior considerations 
that combine to make delays at signalized intersections less onerous than at unsignalized 
intersections. For example, drivers at signalized intersec tions are able to relax during the red 
interval , while drivers on the minor street approaches to TWSC intersections must remain 
attentive to the task of identifying acceptable gaps and vehicle conflicts. Also, there is often 
much more variability in the amount of delay experienced by individual drivers at unsignalized 
intersections than signalized intersec tions. For these reasons, it is considered that the total 
delay threshold for any given LOS is less for an unsignalized inte rsection than for a signalized 
intersec tion . While overall intersection LOS is calculated for AWSC intersections, LOS is 
only calculated for the minor approaches and the major street left turn movements at 
TWSC intersections. No delay is assumed to the major street through movements. For TWSC 
intersections, the overall intersection LOS is defined by the movement having the worst LOS 
(typically a minor street left turn). 

Kittelson & A ssoc ia tes. Inc . 
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Travel Demand Model Development 

1.0 PREPARATION FOR THE MODEL 

The Woodburn Travel Forecas ting Model is designed to estimate and forecast major arterial 
and collector s treet travel flows; and to test future land use/ transportation system alternatives 
in the Woodburn urban area. The.EMME/2 transportation modeling software package was used 
for the purposes of estimating trip generation, trip distribution and trip assignment. This· 
modeling software was developed by INRO Consultants, Inc. in Montreal , Canada and is 
available for use on PC-computers as well as mini-computers. Output from the model 
developed in EMME/2 includes both black and white and color plots as well as tabular 
print-outs from the various modeling steps (.trip generation, distribution, and assignment). A 
QRS-II based model was originally created by the Oregon Department of Transportation 
(ODOT) for the Woodburn urban area. The basic simulation network (nodes and links) were 
converted to EMME/2 format by Kittelson and Associates, Inc .. Currently, ODOT is in the 
process of standardizing all of the modeling efforts throughout the state into EMME/2 format. 

1.1 Creation of the Transportation Analysis Zone System 

To facilitate development of travel forecasts , the household and employment data were 
assembled by the City of Woodburn and ODOT into 97 Transportation Analysis Zones 
(TAZ's # 1-20 are "external station" zones, TAZ's # 2 1-97 are zones internal to the urban 
area). Boundaries for these TAZ's were established in an attempt to meet the following 
criteria: 

• homogenous land use; 

• conformance with major boundaries 

major transportation corridors 

physical boundaries which pre vent continuous development; and 

• homogenous access of land use to transportation sys tem (collector/ arterial s treet sys­
tem). 

F igure 1 ill ustrates the Woodburn TAZ syste m. 

1.2 Creati o n o f the Roa dwa y N e two rk 

A ll of the Woodburn urban areas' arterial and collec tor street inte rsec ti on locations were 
converted f rom the QRS -II so ftware in order to develop a computerized roadway 
network in the EMME/2 so ftware . T he EMME/2 database contains 97 centroids (TAZs 
and ex te rna l stati ons). 2 18 regular nodes (intersections) and 732 lin ks (roadway seg­
ments). Al l li nks in the study area were ass ig ned the fo llowing characterist ics based 
upon the ir existing func ti on: 

distance (in hundredths of mi les ); 

trave l s peed (average free- n ow, o ff-peak trave l speed wh ich includes poten tial delays 
at inte rsec tions); Volume 1 
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• link type (all links were assigned a link type based on functional classification for 
arterials and collectors); and 

• link capacity (peak hour roadway capacities were assigned based upon roadway 
functional classification). · 

Many of the travel speeds, link types, and link capaciti es were copied directly from the 
original QRS-II database. 

A detailed explanation of the link classe-s is provided in Table 1. 
· Table 1 

Existing Roadway Network 
EMME/2 Link Class 

Speed II of lanes link Capacity 
link Type Definition (mph) (one Direction) (vph)1 #of One-Way 

links 

1 Centroid Connector 15 . 20 1 9,999 254 

2 Interstate 5 45.65 2 -3 1,800 - 3,600 18 

3 Principle Arterials 25- 55 1 - 2 1,100- 2,200 112 

4 Minor Arterials 25- 55 1 900 52 

5 Minor Arterials 20-55 1 900 48 

6 Minor Arterials 20-45 1 900. 1,100 56 

7 Collectors 20 - 45 1 900 58 

8 Collectors 20- 35 1 900 26 

9 Collecto rs 25- 35 1 900 26 

10 Local Roads 20 -35 1 900 14 

11 County Facilities 25; 55 1 900 68 

1 As defined in original ORS-11 netwo rk provided by ODOT. 

Special note should be made in the handling of centroid connectors. The distance 
ass igned to centroid connectors was computed ·by measuring the distance from the 
centro id to the nearest node in the collector/arte ri al network via the local street network. 
Centro id connectors are theoretically representative of the local access systems, and 
thus were considered to have adequate capacity to handle any volumes anticipated. 
Thus, centroid connectors were ass igned a very high p.m. peak hour capacity of 9,999 
vehicl es per hour, per di rec tion. 

The trave l model was des igned to model vehicle tr ips onl y. Therefore , all tri ps made 
using other modes (i.e. bicycle, walk, bus) were not considered in thi s mode l. It is 
unders tood that, in the future, transit , b icycles, and pedes trian modes of travel wi ll play 
a more signifi cant role wi thin the overall area transportation sys te m, but it was deemed 
that the e ffort involved in developi ng a separate non-au to mode mode l wou ld not y ield 
suffic ient results to warrant a ful l mode-split model deve lopment. It was assumed that , 
given the high proporti on of e lderly and minori ty (Hispanic) res idents in the com muni ty 
today and expected to continue in the future (who tradit ionall y have less auto owner­
ship), that there is and wil l be an unmet travel demand by these residents . Added tran sit , 
carpooli ng, and bicycle/pedes trian facili ties would serve to a large ex tent to meet th is 
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latent demand, without having a major impact on vehicle trip generation. Hence, the 
current vehicle trip gen·eration characteristics in the community were used for the year 
2 015 travel modeling effort on reducing vehicle trip demand. 

2 .0 CALIBRATION OF THE MODEL 

The performance of a model to forecas t future travel is measured by its ability to accurately 
estimate existing conditions. Thus, the firs t major step is deyeloping a model that estimates 
existing travel d emand based on land use inputs (i.e. existing households and employment) for 
trip generation, di stribution, and the assignment of trips to the s imulation network, then 
comparing volume estimates to measured traffic flows on the arteri al/collector s treet system . 
The base year for calibration of the Woodburn model was 1991 as substantial traffic counts and 
population/employment estimates were available for that year. · 

2 .1 Land-Use Assumptions 

ODOT provided estimates of households and employees in each TAZ in the study area 
for 1991. Asummary of the results is provided below: 

Housing Type 1991 Housing Units 

Single Family 4,463 
Multi-Family 1,103 
Mobile Home 495 
TOTAL 6,061 

Employment Type 1991 Employees 

Retail 1,277 
Industrial 1,909 
Service 927 
Education 396 
Government 479 
Other 57 
TOTAL 5,045 

In addition, there were 49 motel rooms and 148 recreation vehic le park spaces in the 
Woodburn urban area in 199 1. 

2.2 Trip Genera tion 

The number o f trips entering or leav ing a transportation analys is zone is dependen t o n 
the trip -mak ing character istics o f res iden ts and land use in that zone. T herefore, trip 
generation is divided into two categori es based on land use inc ludi ng trips produced by 
th e home and trips attracted by employment. 

Three basic trip types we re developed for the Woodburn urban area to refl ec t bas ic trave l 
patterns of existing res idents and workers inc lud ing: home-based-work (HBW), home-

Volume 1 
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based-other (H BO), and non-home-based (NHB ), and were supplemented with special 
ex ternal travel behavior tr ip purposes. Basic trip generation rates and equations estab­
lished by OD OT during the development of the Woodburn QRS-11 model were used as 
the basis to calculate the HBW, HBO, and NHB trips. 

The daily trip production equations for each trip purpose are shown below: 

W here: 

HBWPROD = (0. 16 X (SFHH X 10 + MFHH x 6 + MH X 6)) 

HBOPROD= [0.61 X (SFHH X 10+ MFHH X 6 + MH X 6)) 

NHBPROD = (0.23 X (SFHH x 10 + MFHH X 6 + MH X 6)) 

HBW, HBO, NHB = Trip Purpose 

PROD = Daily Vehicle Trip Productions 

SF HH = Number of Single-Family Households 

~FHH = Number of Mu lti-family Households 

MH = Number of Mobi le Homes 

Trip attraction equations were calculated to ensure that total daily attractions within the 
study area matched total daily productions. The resultant daily vehicle trip attraction 
equations are s hown be low: 

HBWArr = [0. 16x (RETAILEMP X 20 + INDUSTRIALEMP X 2.5 + SERVICEEMP x 15 

+EDUCATIONEMPX 11 + GOVERNMENTEMPX 8+0THER EMPX 3.5 

+MOTEL ROOM x 10.2 + RV PARK x 3)] 

HBOArr = [0.61 X (RETAILEMPX 20 + lNDUSTRIALEMP X 2.5 + SERVICEEMP x 15 

+EDUCATION EMP x 11 + GOVERNMENTEMP x 8 +OTHER EMP x 3.5 

+ MOTELROOMx 10.2+RVPARKx3)] 

NHBArr = [0.23 x (RETAILEMPx 20 + INDUSTRIALEMP x 2.5 + SERVICE EM P x 15 

+EDUCATION EMP x 11 + G OVERNMENTEMP x 8 +OTHER EMP x 3.5 

+ MOTELRooMX 10.2+RVPARK x3)] 

Where: HBW, HBO, NHB = 
ATT = 
EMP = 

Trip Purpose 

Dai ly Vehicle Trip Attractions 

Nu mbe r of Employees by Type 

During the deve lopment and cali bration of the QRS-II mode l, ODOT made the follow­
ing adju stme nts to the productio n and a ttr ::~c ti o n eq ua tions to accou nt fo r spec ial 
generators in spec ific zones. 

The trip production equa ti o ns were reduced in zones 31, 38, 55, 56, 63. and 97 to account 
for lower trip-making characteristics by the residents in the Senior Es tates. Specifical ly, 
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the home-based work productions in those zones were set equal to zero, the home-based 
other productions were calcul-ated at 72 percent of the total productions in the zone, and 
the non-home based productions were calculated at 28 percent of the total productions 
in the zone. In addition, the total number of trip productions by household type in these 
zones were reduced from 10 to 5.6 daily trips per single family unit and from 6 to 5.6 
daily trips per mobile home. 

• The trip production equations were increased in zones 68 and 76 to account for increased 
trip making in the densely populated residential areas (apartments). Specifically, the 
number of trips produced by .a single family home were increased from 10 to 15 daily 
trips and the number of trips produced by a multi-family unit were increased from 6 to 
10 daily trips. 

• The trip attraction equations-were increased in zones 43, 48, and 57 to account for the 
greater trip generation characteristics of large discount stores. 

The trip production and attraction equations were then applied to 1991 Woodburn 
population and employment. Based upon the above trip generation equations, the 
Woodburn area currently produces an estimated 67,800 daily HBW, HBO and NHB 
vehicle trips. 

2.3 Trip Distribution 

Home-Based Work, Home-Ba~ed Other, and Non Home-Based Trip Purposes 

This section describes the calculations and eventual validation process which was used 
in the development of the trip distribution model. The standard gravity model was 
employed to di stribute trips between "producers" (households) and "attractors" (em­
ployment). The fundamental principle upon which the gravity model is based assumes 
that the volume of travel between two places is directly related to the size of these places, 
and inversely related to the dis tance between the places. The basic form of the gravity 
model u sed in the Woodburn model is: 

Tij = Pi Aj Fij Kij 

L Aj Fij Kij 

Where : T .. 
lj = trips produced in zone i and attracted to zone j 

trips produced in zone i p. 
I 

K- · IJ 
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= 

trips attracted to zone j 

Friction factors derived from zone-to-zone 
travel times that are a fun ction o f the spatial 
separatio n between zones i and j and the area 
wide effect of this separat ion on the level o f 
trip interc hange. 

Specific zone-to-zone adjustme nt facto r to 
account for the effect on trave l patterns of 
defined social o r economic linkages not other­
wise inco rporated in the gravity model formu-
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lations (none were applied in the Woodburn 
model data set). 

The calibration of a gravity model is the process of determining appropriate travel time 
factors which adequately reflect the effect of spatial separation between unique locations 
(zones). To calculate travel times factors by purpose for the Woodburn EMME/2 
model, the exponential function outlined below was used. 

F .. _ e<-P x Tij) 
IJ-

The beta values, calculated as the inverse of the average trip lengths, by purpose, were 
borrowed from the original QRS-II assignment, and are outlined below. 

PHBW = 0.167504 

PHso= 0.134048 

PHBW = 0.236968 

After calculating the appropriate travel time factors, an initial set of daily trip tables 
(HBW, HBO and NHB) were developed based on a set of zone-to zone travel costs 
(travel times). 

The resulting daily trip tables were added to the "external" trips (copied from ODOT's 
QRS-11 model) to determine total new travel generated in the study area. The number 
and distribution pattern of "external" trips were calculated based upon existing travel 
volumes. 

2.4 Trip Assignment 

The total existing daily trip table was assigned to the network using an equilibrium 
assignment algorithm. The calibration process of the daily volume trip assignment 
required relatively minor adjustments of travel speeds on a limited number of links to 
yield a proper balance of roadway volumes as compared to observed traffic counts. 
Tables 2 and 3 compare the resulting EMME/2 travel assignment volumes to existing 
traffic counts on each collector/arterial facility across east-west and north-south 
screenlines. As shown in the tables, the overall model screenline volumes are generally 
within 10 - 15 percent of the observed volumes, thereby indicating that calibration is 
achieved. A comparison of the modeled vo lumes vs. the observed volumes is also shown 
by the Regression Line in Figure 2. As shown in the Figure, the corre lation coefficient 
(R2) is equal to 0.87 , also indicating calibration (A value of I indicates that the assigned 
volume on each road is exactly equal to the obse rved volume). The resulting 1991 daily 
travel volumes are sho wn in Figure 3. 

Kittelson & Assoc ia tes, Inc. 
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Table 2 

Observed vs. Modeled Volumes-East-West Screenlines 

Roadway 
Segment 

1991 2-Way 
Dally Traffic 

East-West Screenline #1: North of Highway 214 

Woodland 4,085 

Arney 2,43 0 

Country Club Rd. 5,720 

Astor 1,255 

Boones 5,140 

Progress 3,600 

Highway 99E 13,700 

Total EW #1 35,930 

East-West Screenline #2: South of Highway 214 

Interstate 5 60,500 

Evergreen 2,565 

Oregon Way 1,245 

Cascade 1,170 

Boones 10,195 

Park 3,465 

Highway 99E 16,7 00 

Cooley 1,485 

Total EW #2 97,325 

1991 Model Assignment 
2-Way Dally Volumes 

4,400 

1,5 80 

2,480 

3,345 

5,720 

1,770 

16,150 

35,445 

58,880 

2,495 

990 

710 

12 ,570 

1,325 

16,875 

1,155' 

95,000 

Tab 3 

Observed vs. Modeled Volumes-North-South Screenlines 

Roadway 
Segment 

1991 2-Way 
Daily Traffic 

North-Sou th Screen/ine 11 1: West of Highway 99E 

Highway 214 

Hardcastle 

Lincoln 

Young 

1991 Model Assignment 
2-Way Daily Volumes 

Total NS lt1 26,970 24,4 10 

North-South Screenline 112: East of Highway 99E 
. ... . ~ 

Observed 
vs. 

Modeled(%) 

97.6 % 

Observed 
vs. Modeled (%) 

90.5% 

Highway 214 5,900 6,725 · . . :,..! . . 

Hardcas tle 3,2 10 1,090 

Lincoln 575 680 
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Roadway 
Segment 

Young 

Total NS #2 

K iHRlson & A ssocia t es. Inc. 

1991 2-Way 
Daily Traffic 

6,700 

16,385 

Travel Demand Model Development 

1991 Model Assignment 
2-Way Daily Volumes 

6,430 

14,925 

Observed 
vs. Modeled (%) 

91.1 % 

1 Volume 
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WOODBURN 1991 LAND USE DATA INPUT REQUIRMENTS 

EMPLOYEES HOUSEHOLDS 

TAZ RETAIL IN DUST SERVICE EDUC GOY'T OTHER MOTEL RV PARK SF MP MH 
I -
2 -
3 
4 

5 
6 

7 

8 

9 
10 

II 

12 

13 
14 
15 

16 

17 
18 

19 
20 
21 75 12 
22 17 

23 12 
24 75 
25 15 
26 22 3 

27 260 25 
-~ 

I 

28 1137 59 10 -
29 94 7 
30 0 
31 23 I 560 8 

32 10 5 
33 .393 7 

34 35 
35 9 
36 36 49 148 I 
37 68 40 71 20 
38 6 614 
39 2 2 141 3 
40 ll 

41 75 
42 0 0 0 
43 340 0 
44 10 52 26 9 
45 l7 

46 208 
47 I 

48 128 80 
49 6 13 150 158 
so 90 26 
51 I 35 11 9 198 
52 2 22 123 16 -
53 74 5 I I -
54 6 II 13 100 ill 
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WOODBURN 199 1 LAND USE DATA INPUT REQUIRMENTS 
-

EMPLOYEES HOUSEHOLDS 

T/ RETAIL IN DUST SERVICE EDUC GOVT OTHER MOTEL RV PAR K SF MF MH -
5 98 4 -

56 37 39 94 174 

57 0 83 70 
58 70 

59 2 

60 I 

6 1 
62 

63 254 
64 2 55 142 
65 54 16 85 
66 68 30 4 38 34 8 
67 35 58 
68 55 15 179 75 
69 25 23 15 2 8 

70 48 3 25 
71 184 4 3 
72 I I 

73 143 103 
74 36 2 12 12 
75 16 12 12 6 
76 6 114 116 
77 33 53 33 24 64 
78 48 21 97 2 53 34 8 
79 65 - - · 

0 4 52 -
, I 15 -

82 I 

83 3 . 
84 45 
85 2 185 
86 21 
87 166 53 
88 47 2 

89 58 47 .. 9 37 
90 59 32 2 19 
91 4 
92 6 
93 14 150 6 
94 25 30 10 I 

95 8 2 15 9 

96 4 10 
97 5 f 

rOTAL 1277 1909 927 396 479 57 49 14 8 4463 1103 4~ 
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\VU()DBLJRN 201 5 LA?'\D USE Dr\TA INPUT REQUIRMENTS 
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' J I I -
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.. 

~ ! ! 
('I I I I I I I 

7 

~ I 
9 

10 

II l I I 
12 
13 

14 
15 I 
lo 

17 
18 

19 
20 

21 0 75 0 I 15 278 
22 0 0 17 351 

23 0 0 0 204 
24 0 152 0 100 
25 . 256 15 o I 
26 22 500 
27 260 25 . 1 
21! . 1 -1411 6 5 10 70 
29 293 7 
30 15 349 200 
31 23 1 I I 991 
32 125 10 Ol 5 1490 
33 393 
34 20 I 1:!7 
35 9 0 
36 76 4S 49 148 I 
37 90 51 71 20 

38 6 614 
39 2 l 141 79 

40 0 
41 95 40 
42 595 0 0 

43 352 0 
44 60 52 51 9 
45 0 0 120 
4 _., 

\) I 457 

47! 41 16 I 

4lll 14M 93 

49 i 6 13 150 1~8 
0 -M 50 l 27 13 118 26 
0 
l""'1 s 1 1 I 35 11 9 26i 

52 1 !. 22 I I 123 70 

Q) 
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79 65 
80 4 382 
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82 0 0 l 

83 0 Ol 0 3 0 - - 1 I - I 287 

.5 1 I 2 24~ 

86 ' 0 140 200 
87 I 7 1 53 
811 1 I 47 I 22 
89 58 I 47 I 9 37 
90 59 ,., 

~- 2 I I!J 
9 1 I 3 
92 0 0 0 6 0 

93 14 35 1 6 

94 25 30 10 I 
95 8 2 320 440 9j 

96 100 4 10 
C/7 5 8~ 

OTAL 2 187 4586 1322 4 16 479 72 49 148 8120 5523 49: 
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June 1996 
Woodburn Transportation System Plan Appendix E 

New Comprehensive Plan Policies 

New Comprehensive Plan Policies 

New Plan Policy 1 - Pedestrian Safety 

The City shall encourage pedestrian safety and foste r pedestri an ac tiv ity, s idewalks shall be 
provided on all arterial, service collector, and access s treets. Where possible, sidewalks should 
be detached from the curb, separated by a minimum 4-foot wide parkway strip. 

'New Plan Policy 2 - Carpool and Vanpool Programs 

The City shall.encourage large businesses in Woodburn to set up carpool and vanpool matching 
programs, based on employees' residential location and w ork shift. 

New Plan Policy 3 - Parking Reductions 

The City shall e ncourage a reduction in parking for s ingle -occupancy vehicle travel. Where 
carpool/vanpo ol, or shared parking is provided~ minimum parking requirements may be 
reduced by 10%. 

New Plan Policy 4- Access Control Policies and Guidelines 

Access to a development site shall be consis te nt with an adopted access management plan for 
specific streets. Until such time that access manage ment plans have been adopted by the City 
of Woodburn , access shall be consistent w ith applicable standards of the Oregon H ighway Pl an, 
the applicable s tandards of the zoning distric t or overl ay zone, or the applicable standards or 
guidelines outl ined in the Transportation Syste m Plan. 

Policy 4(a) -Roa d Classification 

Highway 2 14 (between the west City limits and Settl emier Aven ue/Boones Ferry Road) and 
Highway 99E between Lincoln S treet and the South C ity limits. The 199 1 Oregon H ighway 
Plan class ifies the following as Category 5 Hi ghways: 

Public roads shall be spaced a minimu m of o ne-quarter mile apart; 

Private driveways shall be fu ll access spaced at least 300 feet apart (which equates to 

18 driveways pe r mile on eac h side o f the road way); and 

Traffic signals shal l be spaced at leas t o ne-quarter-mi le apart. 

P o licy 4 (b) - Driveway Access 

Whe re poss ible , d ri veway access alo ng Hi ghway 2 14 and Highway 99E shall be consolidated 
to meet the driveway densi ty guide lines out lined in the Access Management Classification 
System of the O regon H ighway Plan. Where possible, dri veway access a long the follow ing 
sec ti ons of High way 214 shall be consolidated: Volume 1 

Page 1035 
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• 

• 

• 

• 

I-5 I Evergreen Road; 

Evergreen Road I Oregon Way; 

Oregon Way I Broughton Way; and 

Broughton Way I Settlemier Avenue . 

Where possible, dri veway access along the following sections of Highway 99E shall be 
consolidated: 

• 

• 

• 

• 

Lincoln Street I Aztec Drive; 

Aztec Drive I Laurel Avenue; 

Laurel Avenue I Highway 214; and 

Highway 2 14 I End of Curb . 

Policy 4(c)- Compliance with Access Management Guidelines 

In order to bring Highway 214 and Highway 99E into compliance with the Access Management 
Policy guidelines, the City of Woodburn shall coordinate with ODOT to: 

• 

• 

Volume 

Page 

E-2 

Develop a parallel road system to provide local access to businesses adjacent to 
Highways 2 14 and 99E and reduce the traffic volumes on Highway 99E; and 

Install two-way left turn lanes along the sections of Highways 214 and 99E outlined in 
Section 11.070(i)(2)- Driveway Access. 

1 
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Woodburn Transportation System Plan Appendix E 

Zoning Ordinance Amendments 

New Zoning Ordinance Section 

There are several general issues that need to be addressed as part of the amendments to the 
Zoning Ordinance. 

SECTION 8 (Add)TRANSPORTATION PLANNING, DESIGN STANDARDS AND PRO­
CEDURES 

Section 8.011 Sidewalks 

Sidewalks shal1 be provided along both sides of all arterial, service collector, and access streets 
and also on local streets if possible. Sidewalks shall meet the following minimum widths: 

Curb sidewalks shall have a minimum unobstructed width two feet less than the required width 
above. A detached setback sidewalk shall be separated from the curb by a planting strip at least 
four. feet in width. 

Section 8.012 Bikeways 

A comprehensive bicycle plan facility system shall be constructed providing access to major 
activity ~enters within the City. The bicycle facility system shall provide continuity and 
interconnectivity so that bicycle lanes do not terminate leaving a cyclist with no option but to 
ride on the shoulder of the road. The bicycle facility system shall provide continuous access 
to Downtown Woodburn, schools, recrea tional areas, and many of the residential areas in 
Woodburn . As new developments are constructed, the City shall provide safe, well lit, covered 
bicycle storage facilities . If the new development is an office building, the developer should 
be required to provide shower facilities as well. 

Section 8.012(1) Bicycle Lane Width 

Bicycle lanes and bikeways shall be provided in accordance with the Transportation System 
Plan. Bicyc le lanes shall be six feet w ide and shall be prov ided for each direction of travel. 
Except as ame nded or altered by the transportation plan, bicycle lanes shall be prov ided along 
collec tor and arterial streets . Bicycle Janes and bikeways shall be constructed cons istent wi th 
ODOT B icycle Pl an s tandards. 

Section 8.013 Street Standards 

Stree ts shall meet the fo ll ow in g standa rds: 

Confo rm to the Streets Standard Ord in ance. 

Volume 
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Section 8.0141nternal Connections 

Section 8.014(a)Connections To The Right-of-way 

Every commercial, office, and institutional building shall include a pedes trian walkway 
connected to the public right-of-way. A walkway shall be provided for every 300 feet of street 
frontage . 

Section 8.014(b) Connections Between Developments 
) 

Opportunities for at least one pedestrian walkway and one potential vehicular connection shall 
. be provided between adjacent commercial, office, and institutional development. If connec­
tions are currently no t available, then planned connections shall be designed to provide an 
opportunity to connect adjoining developments. 

Section 8.014(c) General Walkway Standards 

Walkways shall be designed to connect with internal circulation patterns within buildings. 
Walkways shall meet City standards for sidewalk construction and shall not be less than fi ve 
feet in width. If adjacent to a parking area where vehicles will overhang the walkway, a 
seven-foot-wide walkway shall be provided. The walkways shall be separated from parking 
areas and internal driveways using curbing, landscaping, or distinctive paving material. 

Section 10.090 Golf Carts 

Section 10.091 Street Width Right-of- way 

Streets that allow golf carts shall provide a minimum of an eight-foot wide exclusive lane for 
golf cart users on both s ides of the street. 

Section 10.092 On-site Right-of-way For Golf Carts 

Land uses that allow the use of golf carts on si te shall ensure that an eight-foot wide 
right-of-way access . 
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Amendments To The Parking Section Of The Zoning Ordinance F or Bicycle And Car­

pool/vanpool Parking 

Section 10.071 Bicycle Parking 

Section 10.071(a) Applicability 

Bicyc le parking shall be provided for ·al l new commercial, industrial, institutional, and multi­
family develo pment. In the downtown area, such uses that are be exempt from vehicle parking 
requirements shall provide bicycle parking. 

Section 10.071(b) Number Of Spaces 

The number of bicycle parking spaces shall be at least 10% of the required autom obile parking 
for the use. In no case shall Jess than two spaces be provided. 

Section 10.071(c) Space Standards And Racks 

The dimension of each bicycle parking space shall be a minimum of two and one-half by six 
feet. A five -foot-wide access aisle mus t be provided. If spaces are covered, seven feet of 
overhead clearance must be provided. Bicycle racks must be securely a nchored and designed 
to allow the frame and one wheel to be locked to a rack using a high security, u-shaped, shackle 
lock. 

Section 10.071(d) Location 

B icycle parking facili ties sha ll be: 

• located wi thin 50 feet of the main building entrance; 

closer to the entrance th an th e ne ares t automobi le parking space; 

des igned to provide direc t access to a public right-of-way; 

di spersed for multip le entrances ; and 

in a loca ti o n that is vis ible to build ing occupants or from the main parkin g Jot. 

Section 10.071(e) Cove re d P a rking 

Covered bicyc le park ing shall be provided whe n I 0 % or more of automo bi le parking is covered. 
If more than I 0 bicyc le park in g s paces are requi red, the n a mi ni mum of 50% of the spaces shall 
be covered. 

Section 10.071(f} Lig hting 

Li ghting sha ll be prov ided in bicyc le pa rkin g areas to thoroughly illuminate fac ilities during 
wo rking hours. Bicycle parking areas shall be at leas t as we ll lit as au tomobile parkin g areas . 
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Section 10.072 Carpool and Vanpool Parking 

New industrial, institu tional , and commercial development with 50 or more employees shall 
provide carpool/vanpool parking. Carpoollvanpool parking shall be provided for at least 10 
percent of the required employee parking and shall be located no further from the primary 
employee entrance than any other employee parking spaces. 

Section 11.020(g) Site Plan Review 

Section 11.020(g)(1) Purpose 

The purpose of this section is to provide standards and procedures to implement provisions of 
the State Transportation Planning Rule (OAR 660, Division 12) and local, regional, and state 
transportation pi ans. 

Section 11 .020(g)(2) Applicability 

The standards and procedures of Section 8.01 1 shall apply to all commercial, industrial, 
institutional, and multifamily residential development. any construction, renovation, expan­
sion or alteration of an existing use or portion of a use that is non-conforming and has a 
development permit value tha t exceeds 50% of the value of the land and structures, based on 
the county assessor's records, will be required to bring the property into conformance with the 
standards of this section. Permit value shall be determined by the building official. 

If the development permit value is less than 50% of the land value, than an equal percentage 
of the site must comply with the s tandards as the percentage of bui lding expansion or site 
alteration . For example, if building area is expanded by 25%, then a minimum of 25% of the 
s ite must be brought in to compliance with the standards in this section. 

In all cases, regardless of permi t value, new construction, renovation, expansion or alternation 
shall provide bicycle parking in accordance with this ordinance. 

Section 11.020(g)(3) Coordinated R eview 

If a proposed development is within 200 feet of a state highway or an existing or planned trans it 
route , notice of the proposal shal l be provided to ODOT, participating transit operators, and 
Marion County. The notice shall be part of the administration review process. 

Section 11 .020(g)(4) Consolidate d Review 

Development review assoc i ated with proposed transportation faci lities, services, and Im­
provements shall be conduct ed in conjunction with other jurisdictions when appropriate. 
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Section 11.020(g)(5) Criteria 

The criteria on which the Planning Director shall base development review decisions are as 
foll ows: 

l. Compliance with s tandards and procedures of section 8. 

2. Compliance with standards of the applicable zoning district. 

3. Compli ance with supplementary regulations and parking standards. 

KittAI<:nn ~ Ac:socia t es. lnr. 

Volume 
Page 

1 
1041 

E-7 



Appendix E Woodbum Transporta tion System Plan 

Subdivision Standards Amendments 

Section 12(J) New Development Standards 

Section 12(j)(1) Sidewalk, Bikeway, And Street Standards 

The sidewalk, bikeway, and street s tandards shall meet the standards ou tlined in the Stree t 
Standards Ordinance. 

Section 12(J)(2) Cui-de-Sacs 

Cui-de-sacs shall only be provided when no opportunity exists for creating a through street 
connection. A cu l-de-sac shall.have a maximum length of 250 feet. 

Section 12(..J)(3) Block Size 

Except where required for access management, bloc.k length shall not exceed 600 feet. In 
addition, when necessary for publ ic convenience and safety, the Planning Commission may 
require the land divider to dedicate to public access ways to connect to cui-de-sacs, to pass 
through oddly sh aped or unusually long blocks, to provide networks for publ ic paths according 
to adopted plans, or to provide access to schools, parks , or other public areas. 

The perimeter of blocks formed by streets shall not exc~ed 1,600 feet, except whe re street 
location is restricted by natural topography, wetlands, or other bodies of water. 

Section 12(..J)(4) Pedestrian Ways 

In any block over 600 fee t in length between intersec ti ng street lines, a pedes tri an way with a 
minimum width of 15 feet shall be provided through the block near the midd le . 

Section 12(..1)(5) Alleys 

The width of right-of-way and paving design for alleys shall not be less than 20 feet, except 
that for an alley ab utting land not in the subdiv ision or partition a lesse r w idth may be allowed 
at the di scre tion of the Planning Commiss ion. Where two alleys intersect, I 0 feet corner cutoffs 
shall be provide d. Unless otherwise approved by the Planning Commission, grades shall not 
exceed 12 percent. 

N e w D e finitions 

Access ways :A walkway that provides pedestrian and or bicycle passage ei ther between 

stree ts o r from a street to a bui lding or o th er desti nati on such as a school, park, or transi t 
stop. Access ways generally include a a walkway and additio nal land on either side of 
the walkway, often in the form o f an easement o r right-of-way to provide c learance and 
separatio n between the walkway and adjacent uses. 
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Bikeways:Any road, street, or path which in some manner is specifically designated for the 
use of bicycles or for shared use by bicycles and other transportation modes. The tenn 
"bikeway" includes bicycle lane, bicycle path, and bicycle route. 

Bicycle Lane:A portion of a road, street, or shoulder which has been designated for use by 
bicyclists through the application of a paint stripe. 

Bicycle Path:A separa te trail or path on which motor veh icles.are prohibited and which 
is fo r the exclusive use of bicycles or the shared use of bicycles and pedestrians. 
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COUNCIL BILL NO. 2005 

ORDINANCE NO. 2247 

AN ORDINANCE MAKING TEXTUAL AMENDI\IENTS TO THE WOODBURN 
COMPREHENSIVE PLAN; ADOPTING A PARKS AND RECREATION 
COMPREHENSIVE PLAN UPDATE; AND ?EGLARING AN EMERGENCY. 

WHEREAS, the Woodburn Comprehensive Plan has been adopted by the City and 
acknowledged by the Land Conservation and Development Commission (LCDC); and 

WHEREAS, the City is currently in the process of Periodic Review, and 

WHEREAS, Task No. 5 of the City's Periodic Review Work Program states that the 
Recreation, Parks and Open Space Plan wiU be updated, and 

WHEREAS, the passage of this ordinance represents completion of Task No. 5; and 

WHEREAS, certain textual amendments to the Woodburn Comprehensive Plan regarding 
open space and parks have been proposed; and 

WHEREAS, a Parks and Recreation Comprehensive Plan Update has been prepared; 
and 

WHEREAS, the Planning Commission and City Council have conducted public hearings 
on the proposed textual amendments and Parks and Recreation Comprehensive Plan Update; and 

WHEREAS, notice of the amendments has been forwarded_ by the City to the 
Department ofLand Conservation and Development (DLCD) as provided by state law; NOW, 
THEREFORE, 

THE CITY OF WOODBURN ORDAINS AS FOLLOWS: 

Section l. The City of Woodburn Comprehensive Plan, Land Use Element, IV Existing 
Land Uses, E . Open Space/Parks, is hereby amended to read as follows: 

There are approximately 474 acres of Open Space and Parks within the city and 
UGB. A majority of the Open Space in the planning area is private land. 
Development of this private land is limited because it is in the floodplain area. 

The Park Plan has inventoried existing park resources and has identified the need 
and vicinity for three additional neighborhood parks. The Plan also identifies 
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existiog floodplain aiong Mill Creek, Senecal Creek and Goose Creek for 
greenways to be preserved as a natural greenway and transportation corridor as 
enoouraged by Policy L-1, of Volume I of the Comprehensive Plan. 

Systems Development Charges have assisted with funding for the first phase of 
development for Centennial Park located on Parr Road in South Woodburn. The 

- first phase was completed in 1999 with two more phases planned for completion 
by 2006. 

City Ordinance # 1908 establishes a Tree Ordinance for inventory, preservation and 
replacement of public and private trees. This effort resulted in Woodburn gaining 
recognition as a "Tree City, USN', by the National Arbor Day Foundation in 
years, 1985, 1986, and 1987. In 1998, the City adopted· a program to assist 
homeowners with repair, removal and replacement of trees within the public right­
of-way. 

Section 2. The City ofWoodburn Comprehensive Plan, Land Use Element, X The Land 
Use Plan, F. Open Space/Parks, is hereby amended to read as follows: 

Open space lands are indicated for three nevi 3-5 acre neighborhood parks. The 
vicinities for these p_arks include east ofl-5, north ofParr Road and south of 
Hayes; another south of Cleveland, east ofUnion Pacific mainline/Boones Ferry, 
and west ofHwy. 99E; and another east ofHwy. 99E, south ofBlaine and north of 
Hwy. 211. Additionally, the floodplain areas ofthe City are indicated for open 
space. This does not mean that the City will necessarily own these lands, however, 
any development scheme should leave these floodplain lands as open and 
undeveloped with structures. 

In 1998, the City annexed the 25 acre Centennial Park site located south of Parr 
Road. In 1999, the City completed Phase 1 of the park's development including 
two soccer fields, a softball/baseball field and two playgrounds. Future phases, 
projected for completion in 2006, will construct three additional softbal!Jbaseball 
fields, picnic and concession facilities, athletic field lighting and hard court play 
surfaces. 

The other open space uses such as floodplain areas could serve as transportation 
routes for pedestrian traffic, golf carts and bicycle paths. There would have to be 
a concerted effort by the city to acquire R.O.W. easements through private 
properties to establish these routes. 

Section 3. The City ofWoodbum Comprehensive Plan, Land Use element, IX Goals and 
Policies, is hereby amended to add a new subsection "R. Recreation and Parks Goals and 
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Policies" which shall read as follows: 

R. Recreation and Parks Goals and Policies 

Goal 

R -1 . It is the goal of the City to provide adequate parks, recreation facilities, and 
open space to maintain Woodburn's livability and managed growt~ and to 
provide social, economic and environmental benefits to individuals, families 
and the community. · 

R-2. Downtown Woodburn should remain a centerpiece of activity, culture, and 
commerce within the City. Library Park, Woodburn. Aquatic Center, 
Settlemier Park, the Woodburn World's Berry Center Museum, and 
Locomotive Park should be used as catalysts for downtown revitalization. 

Policies 

R-1-1. 

R-1-2. 

R-1-3 . 

R-1-4. 

Volume 1 
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The City will insure that sufficient land is made available for parks and 
open spaces by adopting the system of facility types and standards in the 
1999 Parks and Recreation Comprehensive Plan including: Mini-Parks; 
Neighborhood/School Parks; Community Parks; Municipal Parks; 
Greenways, Open Space, Trails and Pathways; and Cultural Resources 
and/or Special Use Parks/Facilities. 

The City will insure the most efficient and effective means of providing 
sufficient land for neighborhood parks by adopting a neighborhood/school 
park concept including joint land acquisition and development, thereby 
strengthening the existing partnership between the City and the Woodburn 
School District. 

Where neighborhood/school parks are not feasible, it is the policy of the 
City to acquire neighborhood parks, when practicable, through the 
development review process. 

As a supplement to the City's neighborhood parks, it is the policy ofthe 
City to encourage new subdivisions to provide mini-parks, meeting City 
approved standards. The city shall insure that the excessive maintenance 
impacts of mini-parks are avoided by requiring ownership to be retained by 

· the developer or a homeowner association, with maintenance provided by 
the developer, the homeowner association, or by the City through a 
maintenance LID. These facilities may not be used to reduce the 
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R-1-6. 

R-1-7. 

R-1-8. 

R-1-9. 

requirements for System Development Charge payments. 

It is the policy of the City to manage Mill Creek, Goose Creek and Senecal 
Creek corridors as public greenways and pathways~ multiple functions will 
include open space and habitat preservatio~ flood control, cycling and 
walking on all-weather pathways, nature recreation and education, and 
limited playground activities where there is a deficiency of neighborhood 
parks. 

To provide for a continuous public greenway and pathway system, it is the 
policy of the City to acquire privately-owned segments along Mill Creek, 
Goose Creek, and Senecal Creek and other stream corridors including the 
west tributary from Settlemier Park to Parr Road. It is the policy of the 
City to seek dedication of floodplains and creek corridors for natural areas, 
neighborhood recreation areas, open space and transportation. 

To insure adequate maintenance of the City's parks, recreation, and open 
space facilities, the City will prepare comprehensive management plans 
including maintenance management standards for each facility. 

It is the policy of the City to require multi-fainily housing projects which 
exceed four ( 4) units to provide basic neighborhood park and playground 
facilities, based on development standards of the Recreation and Parks 
Department. 

Because recreation participation preferences and interests vary among 
employment ethnic, social, and cultural groups, it is the policy of the City 
to exercise special sensitivity in selecting the types of recreation programs 
·it offers, and in the design and management of parks, recreation and open 
space facilities. 

Section 4. The Parks and Recreation Comprehensive Plan Update, affixed hereto as 
Attachment "A" and incorporated herein, is hereby adopted. 

Section 5. The textual amendments to the Comprehensive Plan and the adoption of the 
Parks and Recreation Comprehensive Plan Update is justified .by the legislatiye findings which are 
affixed as Attachment "B" and, by this reference, incorporated herein. 

Section 6. This ordinance being necessary for the public peace, health and safety, an 
emergency is declared to exist and this ordinance shall take effect immediately upon passage by 
the Council and approval by the Mayor. 
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Approved as to form~.~ ()1.0 [ 1- I<'{.- '1 ~ 
City Attorney Date 

Approved: ~t\ k_~ 
. rucllafJetU1il1isYor 

Passed by the Council 

Submitted to the Mayor 

Approved by the Mayor 

Filed in the Office of the Recorder 

ATfEST:Mh~ 
City ofWoodbum, Oregon 
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EXECUTfVESUNQ0ARY ATTACHMENT _A__ 
Page~ of~ 

In January 1997, the City of Woodburn hired Don Ganer & Associates, working in 

collaboration with David Reed, Ph.D., to update the Gty's Parks and Recreation 

Comprehensive Plan. The Woodburn Comprehensive Plan - Woodburn 2014, along 

with the Oregon Statewide Planning Goals and Guidelines (1995), provide the primary 

framework for this Plan update. 'f4e planning service area includes both the current 

City limits and unincorporated lands within the Urban Growth Boundary. The 

planning time horizon is 1999- 2020. 

The City currently owns 87.02 acres of land designated as parks and recreation facilities, 

and the Woodburn School District has 114.8 acres of p4blic school facilities. For ~e 

most part, all school campuses are large enough to provide community recreation 

facilities such as sports fields and playgrounds, and are either currently used for or 

have the potential for use as neighborhood/ school park facilities. 

This Plan is designed to meet population and employment needs based on the 

application of specific Level of Service (LOS) Standards, and to address other needs 

identified by the community. Facility types and minimum standards for park size, 

service area, and acreage per population/ employment have been developed to insure 

that residents and employees are adequately served by parks and recreation facilities. 

The LOS Standards were developed using recently updated guidelines of the National 

Recreation and Parks Association (NRP A) in it publication Parks, Recreation, Open Space 
and Greenway Guidelines (1996). Unlike previous NRPA publications which provided 

specific LOS Standards for facilities (i.e., a Neighborhood Parks LOS Standard of 5.0 

acres per 1,000 persons, etc.), the current NRP A Guidelines su ggest the development and 

adoption of local LOS Standards for the specific types of facilities important to the local 

community, and emphasize that Levels of Service should: 1) be practicable and 

achievable, 2) provide for an equitable allocation of park and recreation resources 

throughout the community, and 3) reflect the real time demand of citizens. The current 

NRP A Guideli11es also introduced the classification "School-Park"J recognizing that 

public school facilities are routinely used for for parks and recreation activities. 

A Capital Improvements Plan which identifies $10,815,500 in projects designed to repair 

existing facilities and provide new facilities to meet LOS Standards for population and 

employment growth through the year 2020 is included as an appendix to the Plan. 
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1. INTRODUCTION AND 
PLANNING FRAMEWORK 

In January 1997, the City of 'Woodburn 

hired Don Ganer & Associates, working in 

collaboration with David Reed, Ph.D., to 

update the City's Parks and Recreation 

Comprehensive Plan. The W oodbum 

Comprehensive Plan --Woodburn 2014, was 

last amended in March 1996 and, along 

with the Oregon Statewide Planning Goals 

and Guidelines (1995), provides the primary 

framework for this Plan update. The plan­

ning service area includes both the current 
City limits and unincorporated lands with­

in the Urban Growth Boundary. The plan­

ning time horizon is 1999-2020. 

1.1 Comprehensive Plan Goals and Po­

licies 

doodburn 2014 includes many goals and 

policies related to parks, recreation and 

open space. They provide the framework 

for the development of this plan and in­

clude the following: 

1.1.1 Residential Use 

A -1. Tize neighborhood should provide a focus 

and identity within the community and should 

have a community fadlity, such as a school, 

park, or privately ov.med community facility to 

allow for interaction within the neighborhood. 

AfTAC'?ENt_A~-­
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A-3. Development should pronfote, through the 

use of moderate density standards and creative 

design, a feeling of openness and spadousness 

with suffident landscape area and open space to 

create a pleasant living environment. 

1.1.2 Commercial Land DevelopmeAt 

Policy B-5. Downtown redevelopment slzould 
be emphasized and the City should in its ac­

tions, encourage new commercial development 

to locate downtown when appropriate. 

1.1.3 Annexation 

Policy D-1. While it is important that enough 
land is available for the necessary development 

antidpated in the City of Woodburn, it is also 

essential to prevent too much land being in­
cluded in the dty limits as this leads to ineffi­
dent, sprawling development. 

1.1.4 Public Services 

Goal H-2. (Provide) detention systems for 
flood water and storm drain runoff so as not to 

overburden the.drainage systems of the City. 

Policy H-1. It is the policy of the City to pro­

vide fadlities at the least long range cost to the 

City. 

Policy H-6. To insure that tile growth does not 

increase the cost to the present City residents, 

the City's policy should insure that new devel­

opment pay for any additional services they de­

mand. 
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Policy H-7. It shilll be tlte policy of the City to 

maintain a working Capita/Improvement Plan 

(CIP) which shall detail a set of public fadlity 

projects, their costs, and funding for a six year 

period, and for the logical extension of public 

facilities over a projected twenty year period. 

1.1.5 Transportation 

Policy 1-1-2. Develop a transportation system 
that interconnects residential areas with em­
ployment centers, commercial areas, schools, 
parks, dzurches and regional transportation 
networks. 

Policy I-2-2. Develop a bikeway and pedestrian 
system which will provide routes connecting 
residentitzl areas to sdzool, parks, places of em­
ployment and commercitzl areas 

Goal 1-4. To develop an area-wide bicycle and 
pedestrian plan. 

Policy 1-4-1 . To make implementation of the ar­
ea-wide bicycle and pedestrian plan a coopera­
tive effort between the City of Woodburn and 
all other governmental jurisdictions within the 
area. 

Policy I-4-2. To develop a comprehensive bicy­

cle and pedestrwn system including both on­
street and off-street routes, which make pedes­

trian activity and bicycle riding feasible, safe 
and enjoyable as alternative modes of transpor­

tation in the area. 

Volume 1 
Page 1056 

Woodburn Parks & Recreation Comprehensive Plan Update 
October 1999 

~~:~~l ;q ' 
Policy l-4-5. To finance tlze bicycle and pedes­
trian system as much as possible witlz non-local 

funds. 

Policy l-4-6. To insure tlzat all new commer­

cial, industrwl, institutional, residential and re­
creation developments consider tlze elements 

contained with the bicycle and pedestrian plan. 

Policy 1-5-4. Establish a bicycle and pedestria11 
safety plan by implementing an area wide edu­
cational and recreational program oriented to­
ward teaching bicycle and pedestrian safety. 

Policy I-6-1. Provide bicycle and pedestrian 
routes within all state; regional and local parks 
and recreation areas by applying for grant as­
sistance to support the development of bicycle 
and pedestrian systems in parks and open space 
areas. 

Policy 1-6-2. Plan off-street routes along creeks 
and establish routes which lead to local and re­
gional open space areas. Establish local loop 
routes which take advantage of local amenities 
and historical areas. 

1.1.6 Growth and Urbanization Policies 

Policy K-3. The City's public facilities now be­

ing built are to be paid for by the system devel­
opment charges from the anticipated growth. 
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Policy K-10. The City and County shall strive 

to enhance the livability of the urban growth 
area and to promote logical and orderly develop­

ment therein in a cost effective manner. 

1.1.7 Natural and Cultural Resources 

Goal L-1. It is the City's goal to preseroe the 

natural resources in tlze City including the 
unique stands of trees, the scenic areas within 

the City, and the jloodway and floodplain. 

Goal L-2. It is the City's goal to preseroe its 
unique and historically significant cultural and 
historical resources. 

Policy L-2. Floodplain should be set aside for 
city greenways and left in a natural state as 
much as possible. This would prevent building 
in the floodplain and provide a natural green­
way throughout the City. 

Policy L-3. Natural and scenic areas remaining 
in the City should be preseroed. 

1.1.8 Downtown Development 

Policy N-2-1. The Central Business District 
(CBD) should cxmtinue to be the locale for City­
wide activities (e.g. , spring clean-up, crazy 

days, farm Jest, fiesta days, etc.). 
Goal N-3. Improve open space within the Cen­
tral Business District (CBD). 

ATTACHMENT~A~­
Pege .;/~?-' of ..... ,5"9""""""--

Policy N-3-1. Improve Library Park for year­
round use, by adding lighting, landscaping, 

wall graphics, information station, gazebo, etc. 
Library Park represents downtown's only area 
of usable open space. By improving it and mak­

ing it more usable, more people will frequent 
the downtown area. 

Policy N-3-4. Whenever possible, proposed im­
provements to buildings and/or open space 
should remain in general harmony with the 
concepts portrayed in the Cltemeketa Commun­
ity College drawings. 

1.2 Transportation and Stormwater 

Plans 

The Woodburn Transportation System 

Plan, which is an amendment to Woodburn 

2014, also includes goals and policies relat­

ed to parks, recreation and open space: 

Goal 1, Policy 4. Develop a bikeway system 
which will provide routes and faCilities to allow 
bicyclists to travel from residential areas to 
schools, parks, places of employment and rom­
mercia[ areas. Off-street facilittes in City 
greenway/park areas will be identified. Insure 
all new collector and arterial streets are con­

structed with bike lanes. 
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Goal 1, Policy 5. Identify sidewalk and off­
street pathway improvements to improve pedes­

trian mobility within neighborhoods and bet­

ween residential aretls and schools, parks, places 

of employment and commercial areas. Insure 

all new collector and arterial streets are con­
structed with sidewalks. 

Goal 2. Develop a street sys-tem which will 
handle projected year 2015 traffic demands in 
the Woodburn area, and interconnects residen­

tial areas with employment centers, schools, 
parks, c/zurd1es and regional transportation 
facilities . 

Goal 3, Policy 2. Develop a plan for improving 
pedestrian and bicycle safety for travel to/from 
local schools. 

The plan recommends a seven mile off­

street pathway system along the Mill Creek 

and Goose Creek corridors to complement 

an expanded on-street system of sidewalks 

and bicycle lanes. The Plan notes that off­

street pathways will not only enhance bi­

cycle and ped estrian access to the green­

way corridors, but will also provide more 

direct and safer access to schools, most of 

which are located next to or in close prox­

imity to the creek corridors. The off-street 

system will also allow cyclists to travel off 

the main roadways to gain access to recrea­

tional, commercial and employment cen­

ters in Woodburn. 
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Options are outlined for sep<trating bicycles 

and pedestrians, including either a single 

pathway to accommodate both cyclists and 

pedestrians, or separate trails "most likely 

on different sides of the creek corridors due 

to their limited width." 

The City of Woodburn has also drafted 

new stormwater management policies, for 

the purpose of addressing new water quali­

ty standards in urban areas. 

1.3 SCORP 

The Oregon Parks and Recreation Depart­

ment is responsible for preparing a State­

wide Comprehensive Outdoor Recreation 

Plan (SCORP), updated every five years. In 

1993, a statewide survey of recreation par­

ticipation was conducted for the ~d Willa­
mette region, including Marion County 

and five other counties. These survey con­
clusions are relevant to the Woodburn 

Comprehensive Park and Recreation Plan: 

• sports and fitness programs are the most 

popular activities in which children 

participate in (57%), followed by swim­
ming instruction (39% ), summer day 
camps (16% ), and arts and crafts programs 

(10%). 

• adult arts and crafts programs are not 

popular, but community art/craft festi­

vals and exhibits have high commtmity 

participation. 
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• communities have high participation in 

park walking/running, picnicking, trail use 
including biking, and sports and games; 
more opportunities are warranted for 

activities associated with nature, wildlife, 
and botanical/historical exhibits; swim­
ming, and cultural events. 

• overall, .community cultural events ap­

pear important for many Oregonians in 

the mid-Willamette region, 

• smaller communities have higher par­

ticipation rates than larger communi­

ties. 

• about 1/2 of the respondents reported it 

would be unfair to charge fees for re­

creation activities which are currently 

free; only 22% thought raising existing 

fees would be unfair. 

• households with children are consist­

ently more likely to encounter barriers 

to participation, including cost and lack 

of time. 

1.4 Community Development and Image 

Parks and Recreation facilities and pro­

grams play an important role in the com­

munity's image. Woodburn's centrally lo­

cated parks, historic and cultural resources, 

and open space areas have potential for 

helping revitalize the downtown area. 

,voodbum Parks & Recreation Comprehensive Plan Update 
October 1999 
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Downtown could be made more user 

friendly and economically viable by im­

proving pedestrian connections to Settlemi­

er Park and the Aquatics Center, Library 

Park, the Woodburn World's Berry Center 

Museum, and Locomotive Par~ making 

them more integral features of the down­

town, upgrading the quality where needed, 

providing more public information, and 

adding additional open space and ameni­

ties, especially along the railroad corridor. 
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2. COMMUNITY PROFILE 

2.1 Location and Physical Setting 

Woodburn is located in Marion County in 

the Willamette Valley, 17 miles north of Sa­

lem and 30 miles south of Portland. Wood­

burn is one of the earliest Oregon pioneer­

ing communities, strongly anchored in a 

very productive agricultural area. It has 

excellent transportation linkages, located 

on Interstate 5 and State Highway 99E, and 

on State Highway 214. Two railroads serve 

the community .:.._ the Southern Pacific Rail­

road around which Woodburn was origi­

nally built, and the Burlington Northern 

Railroad which is west of the present City 
limits. 

Woodburn is located ii). a flat area of the 

Willamette Valley known as the French 

Prairie. The topography varies approx­

imately 40 feet from the highest point in 

West Woodburn, to the lowest point where 

Mill Creek leaves the northern Oty limits. 

Portions of Mill Creek provide major topo­

graphic relief. Mill Creek is the major 

drainage system for the City, and Senecal 

Creek extends through the western City 

limits. For the most part, unstable soils oc­

cur around Mill Creek and floodplain ar­

eas. On clear days, views of Mt. Hood and 

the Cascade Mountains are possible from 

some vantage points of the City. 
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2.2 Population-and Demographics 

Woodburn's population growth rate over 

the last ten years has averaged approx­

imately 2.3% per year. The 1998 estimated 

population was 16,585 and the official es­
timate for resident population in the year 

2020 is 26,290 persons. The estimated cur­

rent (1999) population is 16,936, based on 

the average annual compound growth rate 

of 2.12% estimated by E.D. Hovee & Com­

pany (report dated June 28, 1999). 

As with many growing communities, 
Woodburn's population profile and the 

needs of its residentS are constantly in flux. 

Not only did the population increase by 

over 126% between 1970 and 1994, but the 
composition of the community also 

changed significantly. Some notable popu­

lation characteristics that are important for 

parks and recreation are: 

• While declining from 32.8% of total 

population in 1970 to 23.2% in 1994, 

Woodburn's percentage of persons over 

65 years of age still continues to be well 

above that of Marion County (13.9%) 

and the State of Oregon (13.7% ). 

• Children and seniors, who characteristi­

cally participate in recreation activities 

at high rates, total 56% of the popula­

tion. 

• Young families (25 to 35 years old) with 

children constituted 23.2% of the Oty's 

total population in 1994. 
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• Family size has increased from an aver­

age of 2.7 persons per household in 

1970 to 2.83 in 1994. 

• Woodburn is ethnically diverse and in­

cludes large Latino (28% of population) 

and Russian origin (10% of population) 

communities. 

• 5.7% of Woodburn's population is esti­

mated to have mobility impairments, 

and require barrier free access to public 

parks, recreation facilities, and pro­

grams. 

• Approximately 62% of Woodburn's 

population is considered low to moder­
ate income (below approximate! y 

$16,000). 57% of school aged children 

are eligible for free or reduced-price 

meals. 
• Over 25% of the housing stock in 

Woodburn is multi-family housing, and 

few of these developments have play­

grounds or sufficient open space to 

meet the recreational needs of residents. 

• Woodburn's 1991 crime index was the 

second highest for cities of its size in the 

region, supporting the need for recrea­

tional crime prevention programs. 

2.3 Existirtg Land Use and Growth 

According to a January 1996 Land Use In­

ventory, a total of 4,109 acres of land is in­

cluded in the Urban Growth Boundary 

(UGB), with. d esignated uses compnsmg 

these percentages: 
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Residential 

Industrial 

Commercial 

Roads/ROW 

Parks/Open Space 
Public · 

50% 
14% 

12% 

12% 

9% 
3% 

A significant portion of open space land 

consists of private golf courses and private 

open space in the floodplains along Mill 

Creek and Senecal Creek. All existing 

floodplains have been designated as "City 

Greenway" in the W oodbum Comprehen­

sive Land Use Plan. 

Excluding parks and open space, approx­

imately 49% of Woodburn is comprised of 

lands considered "developed." The peri­

odic review process will detennine if there 
is sufficient land for industrial, commercial 

and residential development; and for pub­

lic use including parks and open space. 

2.3.1 Residential Density 

The amount of land needed for parks and 

open space may be influenced by decisions 

related to residential density. High density 

residential land is already the second lar­

gest land use in the UGB, with multi-family 

housing distributed throughout the com­

munity~ Residential lands currently have 

densities of between 6 and 25 dwelling 

units per acre, but the Comprehensive Plan 

indicates continued growth in single family 

development, with a need for a decrease in 

minimum lot sizes to increase densities. 
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2.3.2 Historic District 

Many of the City's most historic buildings 

are located in the downtown area, built ar­

ound the turn of the century or shortly 

thereafter. This area has been designated 

as a local Historic District. 

With development of competing commer­

cial areas along Highway 99E and the I-5 

Interchange, a lack of business activity has 

created a deterioration in condition and 

public image of downtown. An overall 

renovation and beautification of this com­

mercial area is encouraged by the City, 

built around an historic theme. Parks and 

recreation programs may also aid in there­

vitalization process. 

2.3.3 Growth 

Woodburn 2014 describes the Gty's goal for 

growth and development to be one of 
"remaining as a redistribution center for 

outlying areas of the Valley," and 

"expansion of the City in an orderly and ef­

ficient manner to aid in giving the popula­

tion the commerce and industry it has al­

ways historically de.sired." Results of a 

1996 community survey also suggest that 

Woodburn residents have a concern for 

quality of life issues, balanced growth, 

transportation, and preservation of farm 

land near the City. 

Since 1994, nine subdivisions have been ap­

proved and over 600 lots have been platted. 

The largest growth has occurred near the 
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Woodburn High School and the new pri­

vate Tukwila Golf Course built by the Ore­

gon Golf Association. Some of the new 

housing developments have provided pri­

vate or public recreation amenities such as 

fitness facilities, greenway areas, swim­

ming pools, sports courts and playgrounds; 

but an abse~ce of park requirements and 

standards has resulted in missed opportu­

nities and acceptance of facilities in inap­

propriat_e locations. 

Employment in the City has more than 

doubled during the 1990's, growing from 

an estimated 3,335 jobs in 1990 to 7,051 in 

1999. By 2020, more than 2,000 additional 

jobs are expected to be added, for a total of 

9,058. Employment impacts the need for 

municipal parks, community parks, 
green ways I open space, and other com­

munity facilities which are used by both 

residents and employees. An analysis of 

employment impacts was performed to 

consider factors related to employee use of 

facilities. Based on this analysis, it is esti­

mated that the impact of each employee on 

the need for municipal parks, community 

parks, greenway I open space, and cultural .._ 

resource / special use facilities is equivalent 

to 8.3% of the impact of each resident. This 

means that the roughly 2,007 new em­

ployees expected between 1999 and 2020 

will have an impact equivalent to 167 new 

residents. 
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3. PARKS, OPEN SPACE, AND 

RECREATION RESOURCES 

J.l Greenways and Open Space 

Woodburn and its urban growth boundary 

are located on a sensitive underground 

aquifer. The current periodic review pro­

cess will update the Woodburn Compre­

hensive Plan to include a special study of 

wetlands and natural resources, which will 

provide more detailed information on the 

location and significance of wetlands and 

riparian areas in the City. 

The floodplains of Mill Creek, Goose Creek 

and Senecal Creek represent the most sig­

nificant open space resources in Wood­
burn. Mill Creek has been channeled, and 

in two locations constriCted by urban de-
elopment; but for the most part broad 

floodplains and occasional high quality 
vegetation structure provide attractive and 

natural-like greenway areas. 

The Mill Creek drainage system represents 

the major structure for public open space in 

the community, with p otential for a con­

nected system of green ways, linear parks 

and recreation opportunities; and off-street 

bikeways and pathways that, as recom­

mended in the City's Transportation Sys­

tem Plan, could become an integral part of 

the Ctty's transportation system. 

loodbum Parks & Recreation Comprehensive Plan Update 
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The City has already designated 16.33 acres 

of City-owned greenway and open space 

along the Mill Creek corridor as identified 

park land (Hermanson I, II, III, and Wyffle 

parks). The locations of these facilities are 

identified on Map A - Existing Parks and Re­
creation Facilities (page 13). These facilities 

have had minimal development, consisting 

primarily of playground equipment and 

signage. A pond adjacent to the Meadow 

Park subdivision provides an amenity and 

a fish and wildlife habitat opportur\ity in 

the south Mill Creek corridor. Railroad 

tracks fragment the creek corridor in three 

locations: at Oeveland Street, east of Set­

tlemier Park, and at Front Street. Highway 

214 also disconnects the creek near the 

Woodburn High School. 

An area north of Highway 214 along Mill 

Creek has been identified as jurisdictional 

wetland by the U.S. Army Corps of En­

gineers. This area extends to the northern 

Urban Growth Boundary. Recently, bones 

of an ancient land mammal were discov­

ered along Mill Creek near Woodburn 

High School. Scientific studies indicate this 

may be one of the most significant pale­

oarchaeological finds in the Pacific North­

west. Scientists have dubbed the project 

"Mammoth Park." 
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The western part of Goose Creek has been 

ditched, has little riparian vegetation, and 

is impacted by adjacent urban develop­

ment. The remaining corridor provides 

natural-like open space and supports a pri­

vate fitness course and residential green­

way as a part of the Tukwila subdivision. 

Senecal Creek is largely undisturbed with 

an extensive riparian forest area, and r~ · 

high as a significant wildlife habitat and 

wetland area. 

The City is committed to preserving the 

creek corridors as greenways left in a natu­

ral state. Unlike urbanized creeks in larger 

cities, for the most part, Woodburn's creek 

corridors represent high quality greenways 
and have not been severely impacted by 

urban development. Therefore, the poten­

tial for public open space and off-street 

pathways is excellent. 

3.2. Public Parks and Recreation Facilities 

The City currently owns 87.02 acres of land 

designated as parks and recreation facili­

ties. In addition to the 16.33 acres of green­

way along Mill Creek, the City's inventory 

includes 40.64 acres of developed parks, 

cultural resource facilities, and special use 

facilities, and a 24.96 acre municipal park 

which is currently under development 

(Centennial Park). 
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The City also owns a 5~09 acre site north of 

Woodburn High School that is suitable for 

a neighborhood park (Glatt property). 

Legion Park (Community Park) serves as 

the Gty's unofficial "fairgrounds", hosting 

a variety of community events including 

"Cinco de Mayo", "Fiesta", and "Fourth of 

July" celebrations. This facility also houses 

Legion Field and Stadium and serves as the 

Woodburn High School football stadium. 

. •. 
Developed Parks and Recreation Facilities 

include: 

Neighborhood Parks 

Burlingham Park 
Senior Estates Park 
Nelson Park 

Community/Municipal Parks 
Legion Park 
Settlernier Park 
Centennial Park1 

Mini-Parks 

N. Front Street Park 
Heritage Mini-Park 

Cultural/Historic Resources 

Locomotive Park 
Woodburn World's 

Berry Center Museum 

Special Use Facilities 

Aquatics Center 
Community Center 
Community Garden 
Alvah Cowan Park 
Library Park 

• currently under development 

6.5 acres 
4.0acres 
3.0 acres 

13.63 acres 
9.5 acres 

24.96 acres 

1.25 acres 
0.5 acres 

0.05 acres 

building 

building 
0.06 acres 
1.59 acres 
0.06 acres 

0.5 acres 
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A map showing the locations of existing 

parks and recreation facilities and schools 

:tppears on page 13. 

3.3 Public Schools 

The City has four public elementary 

schools, two middle schools and one high 

school; all schools have gymnasiums, and 

two of the schools (Heritage Elementary 

and Valor Middle School) are located adja­

cent to Centennial Park. 

For the most part, all campuses are large 

enough to provide community recreation 

facilities such as sports fields and play­

grounds and are either currently used for 

or have t;he potential for use as 

neighborhood/ school park facilities. Pub-
;_c school facilities include: 

Woodburn High 
French Prairie Middle I 

Lincoln Elementary 
Valor Middle/Heritage 

Elementary 
Nellie Muir Elementary 
Washington Elementary 

28.0 acres 

21.3 acres 

48.0 acres 
7.6 acres 
9.9 acres 

3.4 Sports and Recreation Programs 

The City offers a variety of sports and re­

creation programs for residents of all ages. 

O fferings expand or are reduced based on 

interest levels and the availability of fund­

ing. Current programs include: 
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• Youth and Adult Basketoall 

• Youth Soccer. 

• Adult Softball 

• Youth After-School Drop-In Programs 

• Middle School Co-Recreation Programs 

• Youth Summer Day-Camp Programs 

• Children's Dance Classes 

• Youth, Adult, and Senior Swimming 

and Aquatics Programs 

• Preschool Programs 

• Special Events 

In addition, th~ City works with the Wood­

burn School District non-profit organiza­
tions, and other agencies to operate the 

community center and support · other pro­

grams such as children's art classes, adult 

soccer, and youth baseball and softball. 

3.5 Privately-Owned Facilities 

3.5.1 Golf 

Two privately-owned 18-hole golf courses 

provide substantial open space in the 

northern and western parts of the City. 

Both golf facilities are parts of planned resi­

dential developments (Senior Estates, and 

Tukwila subdivisions), and both require 

membership. 
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3.5.2 Recreation/Fitness Centers 

Three residential developments either have 

or plan to construct recreation facilities. 

Senior Estates' recreation facilities include 

a heated fitness center, pool room, shuffle­

board room, and library; the Tukwila sub­

division has a privately-owned fitness and 

jogging trail along the Mill Creek corridor, 

and has plans for a private community cen­

ter; and the Woodburn Crest Mobile Home 

Park includes plans for a small recreation 

center. 

Woodburn also has two other membership 
fitness centers: Nautilus of Woodburn, and 

1-5 Fitness Center. 

3.5.3 Swimming Pools/Spas 

Senior Estates includes a private spa and 
indoor swimming pool, and Tukwila sub­
division has a private outdoor pool facility. 

3.5.4 Tennis/Basketball Courts 

The Meadow Park subdivision has a pri­

vate outdoor basketball court and tennis 

court. 

3.5.5 Bowling 

Woodburn Lanes, a bowling center, is open 

to the public. 
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3.6 Other Cultural Resources 

Woodburn is home to other cultural re­

sources including historic buildings and an 

archaeological site. The City has four his­
toric buildings, two of which are listed ·on 

the National Register of Historic Places: 

Settlemier House (NRHP) 

Old City Hall (NRHP) 

Original City Library 

Bank of Woodburn Building 
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4. NEEDS ASSESSMENT 

The City's parks and recreation facility and 

program needs were identified using the 

planning framework guidelines, policies, 

and goals identified in Section 1; analysis of 

respon~s to a commuhi.ty needs assess­

ment survey; Level of Service (LOS) analy­

sis, and the results of a physical inspection 

of all existing "facilities. 

4.1 Facilities Level of Service 

One method of assessing need is to review 

the community's Level of Service (LOS) for 

parks and recreation facilities, as measured 

by acres of public space used for parks and 

recreation activities. The LOS for Wood­

bum can be compared with adopted stan­

dards, if any, and/ or with the LOS of other 

communities. The City has not previously 

adopted LOS standards for parks and re- · 

creation facilities, so a comparison with 

other communities provides an idea of how 

well the Oty is doing at providing parks 

and recreation facilities. Following are 

acreage and LOS comparisons for Wood­

bum and three other area communities in­

cluding Newberg (Chehalem Parks andRe­

creation District), Oregon City, and Canby. 

The City's municipal parks, communi ty 

parks, greenway I open space, and cultural 
00 

~ ~ resource I special u se facilities serve both 
...... 

population and employment needs, so em-

ployment impacts on these facilities must 
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also be considered. A 1999~report by E.D. 

Hovee estimated 1997 employment within 

the Woodburn Zip Code (97071) at 7,834 

jobs. The report also estimated that annual 

employment growth will increase by 2.9% 

per year between 1995 and 2000. Based on 

these estimates and the assumption that 

employment within the Woodburn City 

limits comprises 85% of total employment 

within the Woodburn Zip Code (97071), 

1999 employment within Woodburn is esti­

mated to total7,051 jobs. 

An analysis of employment impacts was 

performed to consider factors related to 

employee use of facilities. Based _on this 

analysis, it is estimated that the impact of 

each employee on the need for municipal 

parks, community parks, greenway I open 
space, and cultural resource/special use 

facilities is equivalent to 8.3% of the impact 
of each resident. This means that the 7,051 

estimated current employees have. about 

the same impact as 585 residents. 

PARKS AND 
OPEN SPACE ACREAGE 

Ci!;x (or PRD) Parks Schools 

Woodburn 87 114 

Chehalem PRD 319 152 
(Newberg) 

Oregon City 192 128 

Canby 34 84 

Total 

201 

471 

320 
118 
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PARKS AND OPEN SPACE 
LEVEL OF SERVICE (LOS) 

(acres per 1,000 persons) 
City (or PRD) Population LOS 

Woodburn 17,522* 11.8 

Chehalem PRD 28,000 16.8 
(Newberg) 

Oregon City 

Canby 

21,895 

11,725 

14.6 

10.1 

*includes estimated 1999 population of 16,937 plus 
the equivalent impact of 585 more residents created 
by employment. 

4.2 Needs Assessment Survey 

In March 1997, a bilingual (English and 

Spanish) public opinion survey instrument 
was mailed to 800 randomly selected resi­

dential addresses in the City of W oodbum. 

68 of the survey instruments were returned 

by the U.S. Postal Service undelivered. 
~rom the 732 that were delivered, 187 com­

)leted surveys were returned, for a re­

sponse rate of 25.5%. A copy of the survey 
instrument, and post-stratified results for 

each survey question are included in Ap­

pendix B. 

A large proportion ( 47%) of survey re­

spondent households were aged 65 and 

older with no children under 18; 25% of 

the respondent households included child­

ren under the age of 18. 

16.6% of respondents w ere Latino, 78.1% 

were non-Latino white, and 5.3% were of 

another race or ethnic origin. 
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26.7% of respondents had fotal household 

incomes of more than $40,000 in 1996, 

48.9% had incomes of between $20,000 and 

$40,000, and 24.6% had total incomes of 

less than $20,000. 

Because of the large proportion of survey 

respondents aged 65 years and older, the 

survey results, while providing valuable 

information, may not be representative of 

or accurately reflect the opinions of the 

community as a whole. 

4.2.1 Activities, Interests and Facility Use 

• parks and playgrounds are the .most fre­

quently used facilities, with highest use 
by Latino households and households 

with children, and lowest use by re­

tirees. 

• picnicking is more popular for Latino 

households than for the general popula­

tion, with 90.3% of Latino respondents 
indicating they "often" or "sometimes" 

go picnicking, versus 41.9% of all re­

spondents with an opinion. 

• the Aquatics Center is used "often" or 

"sometimes" by 71.7% of respondent 
households with children, but "never" 

by 7 4.1% of retirees;· this suggests op­

portunities to market the aquatics cen­

ter for water fitness and exercise pro­

grams aimed at retirees. 

• Even though the City has two private 

golf course communities, 65.8% of re­

tirees and 69.7% of all respondents indi­

cated they "never" play golf. 
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4.2.2 Importance of Programs 

• All demographic groups rank teen pro­

grams as their top priority, with the 

next five top priorities in the following 

group: children's swim lessons, youth 

soccer, youth basketball, youth after­

school programs, arid open swim. 

• Retired ·respondents rank the need for 

children's, youth, and teen programs 

above adult programs. 

• Latino respondents rank children's 

dance and art programs higher than 

does the general population, reflecting a 

cultural difference for this group for 

program preferences. 

4.2.3 Facility Needs Preferences 

• The need for more walking trails and 

bicycle paths ranked high for all re­
spondents, which is consistent with the 

high demand for walking, and which 

supports greenway I pathway expansion 

and improvements. 

• The need for more youth center facili­

ties also ranked high for all respond­

ents, which is consistent with the high 

level of support for youth and teenpro­

grams. 

• There is high support by households 

with children and by Latinos for more 

playgrounds, parks, and picnic areas. 

These groups also support more soccer, 

basketball, and baseball I softball facili­

ties. 
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• Most respondents want to--keep aquatics 

the "same", indicating satisfaction with 

the new aquatics facility. 

4.2.4 Facilities Maintenance and Repair 

• The new aquatics center received very 

high ratings from all groups on the level 

of maintenance and repair it receives. 

• While most facilities received a majority 

of "satisfactory" or "good" ratings, 25% 
or more of households with children 

and Latinos gave "poor'' ratings for 

maintenance and repair of 

baseball I softball, soccer, basketball, 

and tennis facilities; and 25% or more of 

all respondents rated maintenance of 

parks, picnic areas, playgrounds, and 

the youth drop-in center as "poor". 
These ratings indicate a significant level 

of dissatisfaction with the current levels 

of maintenance and repair. 

4.3 Physical Inspection of Facilities 

In February 1997, a physical inspection of 

all existing City parks and recreation facili­
ties was conducted to determine the physi­

cal condition and functionality of existing 

facilities. The inspection found that many 

of the Oty's existing facilities are below 

recommended standards and/ or are in 

need of upgrade/ repair or replacement. A 

summary of the physical condition of facili­

ties is located in Table 1 (page 19). 
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~ Parks, Open Space, and Greenways 

Woodburn parks are .of marginal size and 

are generally in poor to good condition, 

primarily due to aging facilities and in­

frastructure, much of which has reached 

the end of its useful life. Open space and 

greenways are more abundant but offer 

limited re<!eational opportunities because 

they lack all-weather pathways and have 

poor drainage. Other major deficiencies in­

clude: 

• Old and outdated playgrounds, most of 

which are inaccessible to the disabled 

and include potentially unsafe surfaces 
-within fall zones -· 

• Lack of basic park furnishings, such as 

park benches, security lighting, and 

drinking fountains 

• Lack of irrigation systems to maintain 

healthy, resilient turf 

• Deteriorating roofs on structures 

Due to the current physical conditions, few 

parks are able to function at full capacity. 

As a consequence, the larger parks 
(Settlemier, Legion) tend to be overused, 

while · the small parks are generally under­

u sed. The greenways are especially under­

utilized because there are no pathways to 

accommodate recreation activities such as 

walking for pleasure. 

Persons with disabilities cannot fully access 

most playgrounds and recreation facili ties 

due to their age and outdated designs. Ar-

,oodburn Parks & Re<nation Comprehensive Plan Update 
October 1999 

~~:~:-~-'!oq~--
chitectural barriers also hinder participa­

tion, notably steps to the tennis courts in 

Settlemier Par~ and a lack of all-weather 

surface pathways throughout the system. 

While basketball is a very popular activity, 

only three parks (Heritage, Burlingham, 

and Settlemier) have outdoor basketball 

courts. Settlemier Park's is in poor repair 

and Heritage Park's is in water during 

much of the year, leaving Burlingham's as 

the only functional outdoor court. 

4.3.2 Recreation Facilities 

With exception of the new Aquatics Center, 

the City's other major recreation facilities 

are in poor to good condition. 

Community Center - The Community Center 

(9,600 s.f.) is a small facility operating 

above its functional capacities, and was not 

designed to accommodate present uses. 

Deficiencies include: 

• No disabled access to the second floor 

• Unfinished and inadequate storage 

• Some portion of the floors is in need of 

replacement 

• Exterior replacement/ repair of south­

facing roof and doors is needed 

• Limited off -street-parking 

Volume 1 ----
Page 1071 

page 17 



Legion Youth Center - Formerly a storage 

room for sports equipment this (1,000 s.f.) 

facility was not designed to accommodate 

present uses. Given the crowded condi­

tions at the Youth Center, it may be prud­

ent to obtain the Fire Marshall's assessment 

of the building's functional capacity. 

Legion Field and Stadium - Potentially haz­

ardous steps and rotting at the base of sup­
port beams suggests the need for a struc­

tural and electrical survey to determine 
physical condition. In addition, drainage is 

poor and contributes to sparse and un­

healthy turf conditions. 

Woodburn Aquatics Center - Recently con­

structed, this facility is in good to excellent 
condition. Noted deficiencies are primarily 

outside the building and include: 

• The Aquatics Center is oriented to Front 
Street, but is accessed by Oak Street 

• The Aquatics Center is not well con­

nected and integrated with the remain­

der of Settlemier Park 
• Additional landscaping would make · 

the fenced exterior area more attractive 

for group use, as would a landscape 

buffer of the adjacent parking lot 

• The single family residence on Oak 

Street is impacted by the Aquatics Cen­

ter and should be buffered 

• Signage is needed along Settlemier 

Road to direct visitors to the Aquatics 

Center 
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• There is no tumaround··for patrons to _ 

exit the parking lot and the service 
driveway should ·be upgraded 

4.3.3 Cultural Resot;trce Facilities 

The Woodburn World's Berry Center Mu­

seum and Locomotive Park are two histori­

cal features of the park system, operated in 

partnership with community organiza­

tions. 

Woodburn World's Berry Center Museum -
The museum, located in historic Bungalow 

Theater and the adjacent building, are part 
of the historical fabric of downtown Wood­

bum. Improvements fu accessibility, dis­
plays, interpretation and irifrastructure 
could make this facility more inviting, edu­
cational, and enjoyable. 

Locomotive Park - lhe historic 1875 locomo­
tive is surrounded by a chain link fence for 

security, but the locked gates and barbed 
wire create a harsh and unattractive envi­

ronment. The proximity of this facility to 

the greenspace area under the water tower, 
and location in the downtown area present 

an opportunity to not only preserve his­

tory, but to contribute to the attraction and 

viability of downtown. The setting could 

be made more user friendly if the parking 

lot and drainage were improved, and if 

park benches, picnic tables, and interpre­

tive information related to the locomotive 

were made available. 
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TABLEl 

Cit) Woodburn 

Existing Facilities Physical Condition Summary 

:Facility i Structures I &. Fadlities I Equipment! Surfaces I Furnishings! Lighting I Paths/Tx:aili_Irrig~!Loll.l_Qrain~g~j_ Vegetation I Turf ___ Parking 1 

I 

; Wyffel Park 4 4 3 3__ __ 1 4 

1 • meets standard 

2 "' below standard 

3 • needs ~de/ repair or replacement 

4 - not applicable 
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5. PARKS AND RECREATION 

SYSTEM FRAMEWORK PLAN 

The Parks and Recreation .System Frame­

work Plan provides the foundation for de­

velopment of Woodburn's parks and re­

creation system. The components are de­

signed to provide a level of ·service which 

will meet the needs of Woodburn residents 

during the planning period. 

5.1 Findings, Issues, and Implications 

FINDING 1. Woodburn is in a major 

growth cycle, and is expected to continue 

to increase in population and employment 

oyer the next several years. Policies of the 

W oc>dbum Comprehensive Plan caJl for or­

derly, efficient and managed growth, en­

hancement of community livability, and for 

new public facilities to be paid for by de­

velopment fees. 

ISSUES AND llvfPUCA TIONS: 

• Adequate recreation, parks and open 
space are important for Woodburn's 

quality of life; meeting this goal will 

provide social, economic and environ­

mental benefits to the community. 

• Land for parks and open spaces in new 

subdivisions and employment centers 

will be critical to meet future growth 

needs; bo th developer participation and 

land acauisition in advance of develop-
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ment will become impOrtant methods 

for meeting future park and open space 
. req~rements . . 

• Traffic and transportation is now and 

will continue to be increasingly import­

ant community issues; safe off-street bi­

cycle and pedestrian pathways will be 

needed for residents and employees. 

• Public greenways and linear parks in 

the creek corridors will be important to 
meet needs of under-served neighbor­

hoOds, accommodate urban infilling, 

and provide safe and convenient alter­

natives to the automobile. 

• The Oty should develop existing, avail­
able, . and suitable Gty-owned l":fld and 

acquire needed additional land to pro­
vide parks where deficiencies exist and 
where residential and employment 
growth is planned, and to develop a 
connected system of trails and path­
ways. 

• Facilities maintenance and repair re­

qui~es standards and adequate funding 
to promote · community livability and 

prevent deterioration of facilities. 

FINDING 2. Woodburn's population char­

acteristics are unique: a substantial number 

of adults over 65 years of age and children 

below the age of 17~ an increase in family 

size: a multi-ethnic community: a large 

number of famili es with low to moderate 

incomes: and a relatively large seasonal 

population. 
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ISSUFS AND IMPLICATIONS: 

-
• There will . continue to be a high de-

mand for recreation opportunities in the 

community because young children and 

older populations generally require 

more recreation opportunities than the 

population at large, and larger families 

generally participle in recreation activi­

ties at higher rates than smaller fa­

milies .. 

• Since parks and playgrounds are the 

most frequent! y used parks and recrea­

tion facilities, the City should place a 

high priority on making repairs and im­

provements to existing parks, renovat­

ing playgrounds, and improving the 

levels of maintenance. 

• Affordable recreation opportunities will 

continue to be important because of a 

large number of residents with low in­

comes; balancing tax subsidies with rev­

enue enhancement strategies will be­

come a major challenge to the City. 

• Recreation participation, customs, and 

interests vary among etlmic groups, re­

quiring cultural sensitivity in program­

ming and parks facility planning and 

design. Latino survey respondents ex­

pressed preferences different from the 

larger community; in particular, this 

group makes high use of public parks 

and recreation facilities and programs, 

with a noted cultural preference for 

children's art and dance programs, and 

picnicking as the #1 activity. 
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FINDING 3. Multifamily housing makes 

up over 25% of the housing stock; many of 

these developmentS lack access to open 

space or playground facilities; there is a 

trend toward a decrease in minimum lot 

sizes and increased densities in new single 

family developments. 

ISSUES AND IMPLICATIONS: 

• Future single and multi-fainily housin? 

developments should be required to 

provide and maintain mini-parks and 

playground facilities. 

• Large single family subdivisions should 

be required to donate suitable "land to 

the City for the development of neigh­

borhood parks. 

FINDING 4. Compared with other cities of 

comparable size, W oodbum' s crime index 

is relatively high. There is a shortage of 

sports fields and sports courts, and the dis­

tribution of developed public parks and re­

creation facilities does not provide eqm­

table access for many residents. · 

ISSUES AND IMPLICATIONS: 

• Providing adequ_ate facilities, construc­

tive recreation alternatives for use of lei­

sure time, community fitness and well­

ness, and programs for "at-risk" youth 

are emergtng as an i111portant 

"preventive recreation" agenda. 
Volume 1 
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• There is high support among residents 

for children and youth programs and 

facilities, indicating an interest for keep­

ing children and youth involved in con­

structive actiVities. Maintenance and 

expansion of programs for teens and 

youth, such as children's swim lessons, 

youth soccer facilities and programs, 

basketball courts and programs, 

baseball/ softball facilities, youth after­

school programs, open swim programs, 

and co-ree middle school programs 

should be pursued in cooperation with 

schools, other agencies, and non-profit 

organizations. 

• The functional capacities of both the 

community center and the youth center 

are inadequate to meet youth recreation 

needs. The City should expand/ replace 

or duplicate the drop-in youth center; 

or perhaps integrate a senior center, 

youth/ teen center and multi-purpose 

gym in a n ew community center facili-

ty. 
• The amounts and locations of devel­

oped parks acreage should be increased 

and d istributed in a manner that 

provid es a higher level of service and 

more equitable distribution of parks 

facilities for use by residents and em­

ployees. 
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• While desirable as ope~ space resourc­

es, detention ponds and wetlands are 

inaccessible during periods of wet 

weather; therefore, active recreation 

facilities such as playgrounds, sports 

courts and playfields should not be lo­

cated in detention ponds or wetlands. 

FINDING 5. The City is concerned about 

deterioration of downtown and is working 

to revitalize the area; policies include im­

proving open space in the Central Business 

District (CBD}, and improving Library Park 

as a catalyst for rejuvenation. 

ISSUES AND IMPLICATIO NS: 

• Library Park, Woodburn Aquatics Cen­
ter, Settlemier · Park, the Woodburn 

World's Berry Center Museum, and the 

historic locomotive site could make 
major contributions to downtown revi­

talization. 

• The Aquatics Center does not have 

good visibility and exposure, w ith no 

access to Front Street even ~ough it is 

oriented to the corridor. 

• The Locomotive site lacks amenities 

and in terpretive signage that could be 

improved. 

• The Woodburn World's Berry Center 

Museum requires basic infrastructure 

improvements, especially restroom ac­

cessibility and alley enhancement. 
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FINDING 6. Woodburn's drainage system 

is extensive, but other than a few public 

jreCnways and playgrounds, little public 

use is made of the creek corridors. Much of 

the system is owned by the City, and by 

plan policy is recognized as a natural 

greenway system and transportation cor­

ridor. Although parts of the creek system 

have been channeled, there is excellent po­

tential for accommodating non-vehicular 

transportation, and for natural greenways, 

linear parks, and playgrounds. 

ISSUES AND Th1PLICATIONS: 

• A strategy is needed for making greater 
co:mn:tunity use of the creek corridors 
for transportation, open space, educa­
tion arid recreation. 

• Funding is needed for land acquisition, 
pathways, and appropriate park and 

playground improvements. 
• Parts of the creek corridors function as 

wetlands, and therefore all-weather 

pathways and judicious selection and 

location of park improvements will be 
required to make these areas functional 

and accessible. 

• Most schools are located on or near 

Woodburn creeks, with excellent poten­

tial for education and transportation. 

• New development should be encour­

aged to dedicate floodplains and creek 

corridors for recreation, open space and 

transportation uses. 

ATTACHMENT""""""'4~­
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FINDING 7. While a blenl of private and 

public recreation. facilities can meet fue 

needs of the commUnity, there is some in­

dication that the private recreation facilities 

and greenways (i.e .. Meadow Park Tukwi­

la, Senior Estates) may negatively impact 

the City's parks and recreation system as a 

whole. 

ISSUES AND IMPLICATIONS: 

• Extensive recreation facilities in Senior 
EStates, including the golf course and 

swimming pool, are available to mem­
bers only, and do not meet needs of the 

total senior population in Woodburn. 
• ·As privately-owned swimming pools 

continue to be built,. it is likely that 
there is and will continue to be direct 
competition between these facilities and 
the Woodburn Aquatics Center. 

• Private recreation facilities in new sub­
divisions may meet needs of the imme­

diate neighborhoods, but exclusive 

greenway access and locked facilities 

(e.g. tennis and basketball courts) raise 
issues with respect to public access to 

facilities, the provision of facilities for 

the broader community, and maintain­

ing safe and secure facilities. 
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FINDING 8. Woodburn school grounds 

and play facilities make a substantial con­

tribution in providing neighborhood and 

community recreation and open space op­

portunities. A close working relationship 

exists between the Schoo.l District and the 

City of Woodburn. 

ISSUES AND IMPLICATIONS: 

• The City of Woodburn and the School 

District may pursue joint acquisition, 
development, and use of future school 

sites and parks, which could strengthen 

the existing partnership. 
• The extensive creek system provides an 

opportunity for instruction in environ­
mental studies and nature education, 

and could serve a dual purpose with 

comrnwiity recreation and open space. 

5.2 Goals and Policies 

The following parks and recreation goals 
and policies have been developed to ad­

dress the findings identified in section 5.1. 

Goall. It is the goal of the City to provide ade­

quate parks, recreation facilities, and open space 

to maintain Woodburn's livability and man­

aged growth, and to provide social, economic 

and environmental benefits to individuals, fa­

milies and the community. 
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Goal 2. Downtown Woodburn Should remain a 

centerpiece of activity, culture, and commerce 
within the City. Library Park, Woodburn 

Aquatic Center, Settlemier Park, the Woodburn 
World's Berry Center Museum, and Locomo­

tive Park should be used as catalysts for down-
town revitalization. . 

Policies 

Policy 1. The City will insure that sufficient 
land is made available for parks and open 
spaces by adopting the system of facility types 
and standards in the 1999 Parks and Recrea­
tion Comprehensive Plan including: Mini­
Parks; Neighborhood/School Parks; Community 
Parks; Municipal Parks; Greenways~ Open 
Space, Trails and Pathways; and Cultural Re­
sources and/or Special Use Parks/Facilities. 

Policy 2. The City will insure the most efficient 
and effective means of providing sufficient land 
for neighborhood parks by adopting a 
neighborhood/school park concept including 
joint land acquisition and development, thereby 
strengthening the existing partnership between 
the City and the Woodburn School District. 

Policy 3. Where neighborhood/school parks are 

·not feasible, it is the policy of the City to ac­
quire neighborhood p(lrks, when practicable, 

through the development review process. 
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Policy 4. As a supplement to the City's neigh­

borhood par.ks, it is the policy .of the City to en-

ourage new subdivisions to provide mini­

parks, meeting City approved standards. The 

City shall insure that the excessive main­

tenance impacts of mini-parks are avoided by 
requiring ownership to be retained by the devel­

oper or a homeowner association, witl1 main­
tenance provided by the developer, the home­
owner association, or by the City through a 
maintenance LID. These facilities may not be 

used to reduce the requirement for System De­
velopment Charge payments. 

Policy 5. It is the policy of the City to manage 
Mill Creek, Goose Creek, and Seneall Creek 
corridors as public greenways and pathways; 
multiple functions will include open space and 
habitat preservation, flood control, cycling and 

alking on all-weather pathways, nature re­
Jeation and education, and limited playground 
activities where there is a deficiency of neigh­
borhood parks. 

Policy 6. To provide for a continuous public 
greemvay and pathway system, it is the policy 
of the City to acquire privately-owned segments 
along Mill Creek, Goose Creek, and Senecal 
Creek, and other stream corridors including the 

west tnuutary from Settlemier Park to Parr 
Road. It is the policy of the City to seek dedica­

tion of floodplains and creek corridors for natu­
ral areas, neighborhood recreation areas, open 

space and transportation. 
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Policy 7. To insure adequate~Nlilintenance of . 
the City's parks, . recreation, and open space 

facilities, the City will prepare comprehensive 

management plans including maintenance 
management standards for each facility. 

Policy 8. It is the policy of the City to require 

n~ulti-family housing projects which exceed 
four ( 4) units to provide basic neighborhood 
park and playground facilities, based on devel­
opment standards of the Recreation and Parks 
Department. 

Policy 9. Beaiuse recreation participation pref­
erences and interests vary among employmerJ.t, 
ethnic, social, and cultural groups, it is the 
policy of the City to exercise special sensitivity 
in selecting "the types of recreation programs it 
offers, and in the design and management of 
parks, recreation and open space facilities. 

5.3 Facility Types and Standards 

The System Framework Plan is designed to 

provide facilities to achieve the City's parks 

and recreation goals and meet the needs of 

the City at the neighborhood, community, 

and City-wide levels. Facility types and 

minimum standards for park size, service 

area, and acreage per population have been 

developed to insure that residents and em­

ployees are adequately served by parks 

and recreation facilities. 
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·Facility types include: 

• mini-park 

• neighborhood/ school park 

• community park 

• municipal park 

• special use/ cultural resource facility 

• greenways, open space, trails, and path­
. ways 

• core parks system 

Acreage standards for mini-park. and 

neighborhood/ school park apply only to 
residential development. Standards for all 

other facilities apply to both non-residen­
tial and residential development, as these 
faCilities benefit both residents and 

employers/ employees. Table 2 (pages 27 -
28) provides descriptions of each facility 

type, its standards, and existing sites. 

5.4 Facility Recommendations 

The System Framework Plan builds on the 

strengths of W oodbum' s existing parks 

and recreation system, responds to the 
needs assessment of this planning effort, 

and helps implement adopted policies of 

the City's Comprehensive Land Use Plan. 

Map B (page 29) shows the locations of ex­

isting and needed parks and recreation 

facilities resulting from the application of 

the Level of Service standards outlined in 

Tabl~ 2 (pages 27- 28). 
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In additi"on to Level of SerVice Standards 

which address ~ccess, acreage, and facility · 

requirements, the City also needsto devel­

op and adopt standards addressing items 

such as playground equipment design and 

functionality, security, turf and irrigation, 

park furnishings, and park amenities. A 

Capital Improvements Plan with suggested 

projects to repair existing facilities and pro­

vide new facilities to meet population 
growth needs is included as Appendix A. 

5.4.1 Mini-Parks 

The Gty has acquired a mini-park 
(Heritage Park) in one recently constructed 

subdivision. These small parks are desir­
able featuFes to serve the needs of the im­

mediate area (approximately 1/4 mile), but 
because of their small size, maintenance 
costs can be significantly higher than for 

larger facilities, and tight City budgets can 
- lead to deferred maintenance and deterio­

ration of facilities. 

As an alternative to public ownership, the 

Gty should encourage new subdivisions to 
provide mini-parks, meeting · City ap­

proved standards. Ownership should be 

retained by the developer or a homeowner 

association_ with maintenance provided by 

the developer, the homeowner association, 

or by the City through a maintenance LID. 

A bond or other funding insurance 

mechanism should be required in case the 

developer or homeowner association fails 

to maintain the facility at City standards. 
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City of Woodbu,.~ "Parks and Recreation 
Facility T;. and Standards 

<(<D 

~ 'fipe of Facility 
<(a.. . 

Minl-Park 

Neighborhood 
Park/School Park 

Community Park 

Use and Characteristics Service Area 

Small public or privately-owned and operated park 1 I 4 mile radius, 
facility which should include benches, play equipment, no access barriers 
picnic tables, and / or other similar amenities; usually 
easily accessible only to adjacent / nearby residents. 

Park facility designed to serve the daily active and 1/ 2 mile radius, 
passive recreation needs of a neighborhood; may be co- no access barriers 
located with or on a school site. Generally should in-
dude playground equipment, a hard surface sports court, 
and a playfield; may also include picnic areas, vegeta-
tion, and other amenities Within safe and easy walking 
distance for area residents; does not require the crossing 
of multi-Jane streets or other barriers. Usually does not 
include restrooms or on site parking. 

Park facility designed to serve broader recreation needs 
than a neighborhood park. Should include passive re­
creation areas for picnicking, walking, etc., as well as 
facilities for active recreation such as lighted sports 
fields, a recreation center and / or a swinuning pool. Gen­
erally includes restrooms and on-site parking. May be 
co-located with a school site and, if standards are met, 
may also serve as a neighborhood park for residents 
within 1/2 mile. 

City 

Municipal Park Large park facility designed to serve broader recreation 
needs than a community park. Should include a multi­
facility / multi-field sports complex and other similar 
facilities designed to serve the needs of the entire City. 
Includes restrooms and on-site parking. May be co-locat-

City 

"'d< 
~ 0 

!r-1 -(!) = 3 
(!) 

~I~ 
00 
~ 

ed with a school site and, if standards are met, may also 
serve as a neighborhood park for residents within 1/ 2 
mile. 

Desirable Sjze 

no standard 

3 to 5 acres 
(3 acres min.) 

5 to 20 acres 

20+ acres 

Proposed 
Standard' I 
uro persoru; 

no standard 

5.5 acres 
(combined with 

Mini-Parks) 

2.0 acres 
(combined with 

Municipal Parks) 

Current Uni~ I 
l.(XX) persons 

n/a 

7.69 acres 
(includes Mini 

Parks) 

EXistin~ Sites 

N. Front St. Park 
Heritage Park 

Burlingham Park 
Nelson Par}cl 
Senior Estates 

Park• 
Public SchoolS 
(130.05 total acres') 

2.74 acres Legion Park 
(includes Settlemier Park 

Municipal Parks) (23.13 total acres) 

2.0 acres 2.7 4 acres Centennial Park 
(combined with (includes (24.96 total acres) 

Community Parks) Community Parks) 
' does not CUITently 
meet use and charac­
teristics standard for 
a neighborhood 
pa'rk. 
.ibid. 

1except for mini- __ $acoessduringnon-
parks, neighbor- 1except for mini- school hours is re-
hood par~ and parks, neighborhood quired to serve as a 
school parks; stan- parks and school neighborhood or 
dards include parks; units include school park. , 
facilities for em- facilities for em- 'includes mini-
ployees, with ployees, with each parks, neighborhood 
each equal to 8.3% equal to 8.3% of a parks, and public 
nf a resident. resident. school fadlities. 
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City of Woodburn Parks and Recreation 
Facility Types and Standards 

<{a> 

~l 
·pe of Fadlity 

our"al Resource 
pecial Use 
.:./Facility 

enways/ 
m Space, 
ils/Pathways 

·e Parks 
.tern 

Use and Characteristics 

Area or fadlity of cultural or historic significance, such 
as a museum or artifact; or designed for specialized or 
single purpose recreational activities, such as a commun­
ity center, community garden, aquatics center, etc. 

Linear park or natural open space areas which may in­
dude limited recreation fadlities such as trails, all 
weather pathways or boardwalks, small playgrounds, 
etc.; may use streams, floodplains, or other natural 
features to connect parks and open space areas to form a 
contiguous system. May also indude undeveloped park 
properties planned for future development as neighbor­
hood parks, municipal parks, or other parks and recrea­
tion facilities 

Includes all City-owned developed and undeveloped 
parks and recreation facilities, and public schools . 

Service Area Desirable Size 

no standard no standard 

no standard no standard 

n/ a n/a 

Proposed 
Standard' I 
l.CXX) persons 

no standard 

no standard 

(~25·~~ 
-- -- .. 

.' 

Current Units' I 
l.CXX) persons 

n/a. 

1.22acres 

11.78 acres' 

'except for mini­
parks, neighborhood 
parks, and school 

__ parks; units indude 
'except for mini- facilities for em-
parks, and neigh- ployees, with each 
borhood parks, and equal to 8.3% of a 
school parks; stan- resident. 
dards include 'considers employees 
facilities for em- for all except mini­
ployees, with each parks, neighborhood 
equalto 8.310 of a parks, and school 
resident parks. 

Existin' Sites 

Community 
Center 

Community 
Garden 

Aquatics Center 
Library Park 
Alvah Cowan Park 
Locomotive Park 
Berry Museum 

Wyffle Park 
Hermanson Parks 

(L II. and m) 
Glatt Property 
(21.42 total acres) 

All Gty-owned 
parks and recrea­
tion.. and public 
school facilities 
(201.82 total acres) 
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5.4.2 Neighborhood/School Parks 

The most efficient and effective means of 

providing for some of the needed future 

neighborhood parks is to adopt a 

neighborhood I school park concept, 

strengthening the existing partnership bet­

ween the City of Woodburn and the WOod­
burn School District. Implementation of 

this concept will allow expansion and up­

grading faCilities at area schools to provide 

accessibility, security, and adequate facili­

ties. An agreement should also be explored 
to designate St. Luke's School as a neigh- · 

borhood park facility for the central portion 
of Woodburn, which is currently under 

served. 

1he City will need to acquire/ develop or 
provide alternatives for three new neigh-

. borhood parks in order to meet expected 

needs during the next twenty years. Joint 
location of neighborhood parks with 
schools should be explored in areas where 

new schools will be needed. In other loca­

tions, stand-alone neighborhood parks may 

be necessary and, in some cases, smaller 
mini-parks may substitute for neighbor­

hood parks. 

Specific needed improvements to existing 

neighborhood parks and mini-parks in­

clude: 
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Burlingham Neighborhood ParK 

• Construct Neighborhood Activity Cen­

ter (3,000 s.f.) 

• Update/ replace playground equipment 

• Install park furniture, especially park 

benches, and additional signage 

• Install security lighting 

• Make drainage improvements 

• Develop an all weather pathway to 

Senecal Creek 

• Install automatic irrigation system 

Senior Estates Park 

• Explore feasibility of connecting the 
park with Goose Creek 

• Work with neighborhood to consider 
need for adding playground facilities 

• install furnishings and other amenities 
such as tables, benches, and a gazebo 

• Improve drainage; develop an all­
weather pathway system 

• Install security lighting 

Nelson Park 

• Explore feasibility of expanding park 

• Replace playground 
• Develop all weather pathway system 

• Make drainage improvements in play-

ground and playfield areas 

• Add sports court 

• Restore turf 

• Install a landscape buffer to screen at 

south end of property 

• Install security lighting 
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Heritage Park (mini-park) 
• lnsta!l access path and retaining wall 

• Install security lighting 

• Install monument sign 

North Front Street Park (mini-park) 

• Replace playground and install park 

furniture, additional signs, and sports 

court 

• Develop all weather pathway system 

• Restore turf, install irrigation system 

• Install security lighting 

5.4.2 Community Parks 

New Community Parks are not recom­

mended for acquisition or construction 

during the planning period. Specific need­

ed improv~ents to existing community 
parks facilities include: 

_.egion Park 
• Make . entry improvements including 

signage upgrades for more user friendly 

statement 

• pave/upgrade access road and path 

surfaces 

• install security lighting 

• Relocate and replace playground 

• Define park boundaries 

• Conduct a hazardous tree survey 

• Make drainage and turf improvements 

throughout the facility, including sports 

fields and recreation areas 

• Consider an additional group p1auc 

shelter 

~~:~~E~. ;14 
• Explore feasibility of iiltegrating Mill 

Creek amenities into park design/ use 

• Explore · opportunities for acquiring ad­

ditional land along Mill Creek north­

ward 

• Install automatic irrigation system 

Settlemier Park 

• Replace playground; install park bench­
es 

• Replace picnic shelter; restore picnic ta­

bles 

• replace roof on restroom and upgrade; 

• Correct drainage problems; install re­
taining walls; restore turf 

• Make a pathway connection to the 
Aquatics Center 

• Make tennis courts accessible (provide a 
ramp); repair fencing & sign 

• Buffer adjacent residences from the 

park/ shelter activity with landscaping 

• Cover base of light standards with 
veneer 

• Remove and relocate basketball court to 

open area east of parking lot 

• Develop new driveway to access the 

park and Aquatics Center from Front 

Street, as well from Settlemier Road 

• Designate parking spaces for the disa­

bled 

• Relocate memori~ to a more prominent 

location 

• Remove all hazards 

• Relocate park regulations sign closer to 

the parking lot/ park entry 
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• Install park signs on Settlemier Road 

and Front Street (acknowledge both 

aquatics center and park) 

• Define boundaries of the park 

• Conduct a hazardous tree survey 

• Install automatic irrigation system 

5.4.3 Municipal Parks 

Once developed, Centennial Park should 

meet city-wide needs for a municipal park 

for the time frame of this plan. Specific rec­

ommendations for Centennial Park in­

clude: 

• Obtain the services of an experienced, 

professional parks planner /landscape 

architect to design a site master plan 
• Begin tree planting as soon as a- site 

plan is completed; complete planned 

initial development 

• Explore connection with Mill Creek 

tributary to develop pathway connec­

tion to Settlemier Park 

• Explore partnership opportunities with 

adjacent schools, especially sharing in­

frastructure, such as parking 

• Consider acquiring adjacent land to 

meet need for future sports fields 

5.4.4 Greenways, Open Space, Trails and 

Pathways 

Mill Creek and Goose Creek are recom­

mended as a system of public greenways 

and pathways. The recreational functions 

of the creek corridors should b e limited pri-
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marily to open space and habitat preserva­

tion, flood control, cycling and walking on 

all-weather surface paths, nature recrea­

tion, and limited playground activities. A 

comprehensive management plan for these 

resources should be developed. 

New subdivisions should be encouraged to 

dedicate floodways and creek corridors to 

the City, and a high priority shocld be 

placed on: 

• working with the Tukwila subdivision 

and other property owners to extend 

the existing pathway easements near 
Hazelnut Drive 

• acquiring the corridor areas between 

Lincoln and Oeveland ·Streets, in the 
Meadow Park subdivision beyond the 

existing pond south to the UGB, and 

along the west tributary from aeveland 

Street to Settlemier Park 

• extending the greenway I pathway 

north above Legion Park up to the UGB 

More long term acquisition should include 

a pathway easement along the west tribu­

tary from Settlemier Park to Parr Road, 

which would provide a direct and safe ro­

ute to the Aquatics Center and downtown, 

as well as connect C~ntennial Park, the two 

adjacent schools, and Settlemier Park. Ac­

quisition or access easements should also 

be pursued for Senecal Creek, and a path­

way should be constructed connecting the 

Creek with Burlingham Park. 
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Because the City owns substantial portions 

of Mill Cree~ a phased plan is recom-

1ended for developing an all-weather 

pathway, beginning with areas already in 

public ownership. Small creative play 

facilities should be installed in the green­

ways to address current neighborhood 

park deficiencies in Wyffle Park and the 

Hermanson Parks (I, II, and III), but the 

facilities should be located away from adja­
cent homes and be accessible and visible 

from cross streets. Existing play equip­
ment should be relocated to better strategic 

sites in the corridor. 

The City should also study the feasibility of 
overcoming physical barriers to continuous 
pathway devcl.opment caused by the rail­
road tracks at Oeveland Street and Ogle 
~'Teet. The archeological discovery and ex­
_...tvation in the corridor near the high 

school provides an outstanding opportuni­
ty for an educational feature and pathway 

exhibit. 

Efforts should also be made to work with 
the Woodburn School District to secure 

pathway easemen ts on the south bank of 
Goose Creek, and to connect Lincoln and 

French Prairie Schools with Senior Estates 

Park to the west, and along W oodbum 

High School to connect with Mill Creek. 

The City of Woodburn owns a high quality 

fir grove east of Senecal Creek, but the 

creek corridor itself is owned by the devel-
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oper. Since much of the corridor appears 

to be wetland, the greenway in this location 

may function more suitably as habitat and 

open space protectio~ and with limited re­

creation. However, the fir grove has excel­

lent potential for a nature preserve and na­

ture trail, from which strategic penetrations 

could be made to access the creek. 

Specific recommendations for improve­

ments to existing greenways and open 
space areas include: 

Wyffle Park 

• Replace playground with a small child­

ren's' play facility; relocate closer .to Lin­
coln St.; provide adequate drainage and 

surface material to be functional during 
wet weather 

• Develop an all weather pathway from 
Lincoln St. to Hardcastle Ave. 

• Elevate grade around exposed sewer 
manholes or cover with veneer 

Hermanson Park I 

• Replace existing playgrormd near Stark 
St. with a fully accessible, all weather 

small children's" playground, prefer­

ably relocated closer to Marshall St. 

• Develop an all weather pathway ex­

tending from Oeveland St. southward 

to Stark St. 

Hermanson Park II 

• Develop an all weather path~ay ex­

tending from Stark St. to Wilson St. 
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Hermanson Park III 

• Develop an all weather pathway ex­

tending from Wilson St. southward to 

the small greenway pond 

• Provide amenities around the pond in­

cluding benches, picnic tables and sig­

nage 

• Extend public greenway southward to 

city limits 

5.4.5 Sports and Recreation Facilities 

Both staff interviews and survey responses 

indicate the need for additional community 

recreation and meeting space, sports fields 

and sports courts for soccer, basketball, 

baseball/ softball and other activities. Sur­

vey responses and physical inspection also 

indicate a need for drainage and main­
tenance improvements at sportS facilities. 

Centennial Park will include sports fields, 

but these fields will not be designed or lo­

cated conveniently for neighborhood re­

creational play. Additional sports fields 

and sports courts will be needed at existing 

and future neighborhood/ school and com­

munity park facilities. 

Additional indoor community recreation 

facilities and m eeting space are also need­

ed. A new Community Center building de­

signed for recreational use, including a 

gym to support recreational sports pro­

grams, and with adequate off-street park-
mg. Volume 1 
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· Because of the physical sepctration of West 

Woodburn from the main part of the City, 

a "neighborhood · activity center'' 

(approximately 3,000 s.O should also be 

considered for Burlingham Park. 

· Legion Field and Stadium 

Consideration should be given to convert­

ing Legion Field to. a soccer field. 

Specific recommended improvements at 
Legion Field include: 

• Make drainage and turf improvements 
throughout the facility, including sports 

fields and recreation areas 

• Conduct a structural and electrical sur­

vey of the stadium to determine physi­
cal condition 

· • Correct potentially hazardous steps and 

rotting of the base of support beams 

Woodburn Aquatics Center 

Because it serves the entire City, the Wood­

burn Aquatics Center and its Settlemier 

Park location should become a major an­

chor for the parks and recreation system. 

Direct access from Front Street would ac­

knowledge orientation of the building to 

the east, which in tum would reinforce it's 

proximity to the low~r downtown area. 
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The Aquatics Center should also function 

as a more integral part of Settlemier Park. 

rus can be accomplished by adding path-

9"/ay linkages and connecting the two exist­

ing parking lots. 

Specific recommended improvements at 

the Aquatics Center include: 

• Integrate and promote the Aquatics 

Center as a part of Settlemier Park, in­

cluding a pathway connection 

• Explore feasibility of accessing the facil­

ity from Front Street as the main entry, 

and connecting the two existing parking 

lots 
• Buffer the parking lot and rental area 

with additional landscaping 
• Buffer the adjacent residence on Oak 

Street 

• Upgrade the service driveway 

• Replace lighting 

Woodburn Community Center 

The current building does not meet acces­

sibility requirements to the second floor, is 

marginal in size to meet the indoor recrea­

tion needs of the community (less than 

10,000 s.f.), was not designed for recrea­

tional u se, does not include a gym to sup­

port recreational sports programs, and has 

inadequ ate off-street parking. Specific rec­

ommended improvements include: 

.voodburn Parks & Recreation Comprehensive Plan Update 
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• Study the feasibility of a new communi­

ty center, possibly including other 

needed facilities such as a youth/ teen 

center 

Woodburn Drop-In Youth Center 

The Youth Center is · marginal in size and 

operating beyond its functional capacity. 

Because the need for indoor youth recrea­

tion is expected to increase, this facility 

should be included as a part of the feasibili­

ty study for a new community center. Spe­

cific recommendations include: 

• Study the feasibility of a new 

youth/ teen center, possibly in~uding 

other needed facilities, such as a com­

munity center 

• Review functional capacity 
• If the facility cannot be replaced with a 

new community center, upgrade to in­
clude new paint, floor coverings, etc. 

5.4.6 Cultural and Historic Resources 

Several parks and cultural/historic re­

sources have potential for contributing to a 

more user friendly and attractive down­

town area - the Aquatics Center; Wood­

bum World's Berry Center Musewn; and 

Locomotive, Settlemier, and Library parks. 

Volume 
1 

Page ~ 

page 35 



., . • . 

Improved connections between Settlemier 

Park and downtown from Front Street are 

recommended, as well as upgrading the 

Woodburn World's Berry Center Museum 

by beautifying the alley and making im­

provements to the displays, interpretation, 

and infrastructure. 

Upgrades at Locomotive Park could be a 

catalyst for enhancing the south side of 

Front Street along the railroad tracks. Spe­

cific recommendations include: 

Locomotive Park 
• Provide interpretive information on the 

history and background of the locomo­

tive 

• Install park benches and picnic tables. 
• Upgrade the parking lot, including 

drainage improvements 
• Evaluate alternatives to use of locked 

gates and barbed wire for security 

• Work with the railroad company to up­

grade adjacent properties to improve 

the appearance of the railroad corridor, 

to include screening of the storage yard 

Library Park 

• Extend mural to full length of the south 

building wall behind small outdoor 

stage 

I 
0
1• Upgrade barren area next to the old li-

_. ~ brary, restore areas where large trees 

~ were removed 

Q) • Install park furniture and benches s 
::s Q) • Restore turf 

- Qj) 
0 "' >~ 
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• Consider additio~ of lighting, land-

scaping, wall graphics, information sta­
tion, gazebo, etc .. as recommended in 

the City's comprehensive plan 

Woodburn World's Berry Center Museum 

• Upgrade the alley, combining of adja­

cent property owners to beautify down­

town 

• Make restrooms fully accessible 

• Contact other museums for strategies to 

upgrade exhibits and interpretive pro­

grams 

5.5. Maintenance Recommendations 

Maintenance Standards 

The City should develop a maintenance 

management plan using guidelines such as 

those included in Park Maintenance Stan­

dards, published by the National Recrea­

tion and Park Association (1986). This pub­

lication includes a Maintenance Standard 

Oassification System with six maintenance 

"modes": 

Mode I - State of the Art Level 

Mode II - High Level 

Mode Ill - Moderate Level 

Mode IV - Moderately Low Level 

Mode V - High Visitation Natural Areas 

Mode VI - Minimum Level 
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Each "mode" includes specific main­

tenance re.quiremen ts for turf care, fertiliz­

'r, inigation, litter control, pruning, dis­

~ase and insect control, snow removal, 

lighting, surfaces, repairs, inspection, floral 

plantings, restrooms, and special features. 

Park Maintenance Standards also includes 

productivity standards fo~ ·most common 
maintenance tasks. 

Maintenance Facilities 

The storage facilities currently used for 

parks and recreation equipment are inade­

quate, requiring that much of the equip­
ment be stored in uncovered, open areas. 

Specific recommendations for maintenance 
facilities include: 

• Install additional covered storage facili­

ties (approximately 7,000 s.f.) 
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6. FUNDING 

This section provides a description of a var­

iety of sources which may be used to fund 

parks and recreation facilities and improve­

ments. This is an overview of common! y 

used funding sources; additional funding 

sources not included in this list may also be 

available. 

6.1 System Development Charges (SDC's) 

System Development Charges (SDC' s) are 

fees paid by new development to help pay 

a portion of the costs of capital facilities 

needed to serve new development. SDC' s 

were implemented by the City for parks 

and recreation facilities in 1991. The meth­

odology and rates established in 1991 need 

to be updated to reflect changes in costs 

since that time, and to address facility 

needs identified in this comprehensive 

plan update. 

SDC revenues may not be used for the con­

struction of administrative facilities or to 

fund operations, maintenance, or repairs. 

6.2 General Obligation Bonds (G.O. Bonds) 

G.O. Bonds are debt instruments which 

I Nl may be sold by the City to fund new parks 
.,..... ~ and recreation facilities, or make improve-

ments to existing facilities. These are re-
~ e paid with property tax revenue generated 
:::: ~ 

~ l by a special levy that is outside the limits 
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imposed by ballot measure -#5 (1990), and 

#50 (1997). Voters must approve G.O. 

Bond sales either in· a General Election in 

an even numbered year, or in another elec­

tion in which a minimum of 50% of regis­

tered voters participate. G.O. Bond reve­

nues may not be used for operations, main­

tenance, or repairs; but they may be used 

for major renovations to existing facilities. 

6.3 Revenue Bonds/Certificates of Partici­

pation 

Revenue bonds and certificates of partici- · 

pation are debt instruments which commit 

specific revenue sources, such as service or 

user fees, or special tax revenues for repay­

ment of principal and interest on borrowed 

funds. Revenue bonds are widely used by 

utility and enterprise operations to fund 

!arge scale improvements, and . they do not 
require voter approval. A reliable long­

term source of revenue is not currently 

available to commit for large scale parks 

and recreation projects. 
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6.4 Special Assessment/Local Improve- . 6.6 Local Option Levies fdr Capital Im-
ment Districts 

.{esidents may choose to form a local im­

provement district (LID) to pay for capitcll 

improvements or maintenance of facilities 

through special assessments on their prop­

erty. This method requires the approval of 

at least 60% of the owners of land within 

the proposed district and must represent 

at least 60% of the land abutting the pro­

posed improvement. The use of LID's may 

be appropriate for new mini-parks in loca­

tions where homeowner associations do 

not exist or are not formed. 

6.5 General Fund Revenues 

General fund revenues consist chiefly of 

""~roperty taxes derived from the permanent 

.tx: rate, and are subject to the $10 com­

bined limit on local government taxing 

agencies imposed by Measure #5 (1990). 

General fund revenues offer a source of 

funds for facility operations and main­

tenance, and may be available on a limited 

basis for "pay-as-you-go" capital improve­

m ents. The limited availability of unre­

s tricted general fund revenues makes them 

a very unlikely source o f funds for parks 

and recreation capital improvements. 
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A local option levy for capital improve­

ments provid~s for a separate property tax 

levy outside the City's permanent rate lim­

it, subject to the $10 combined rate limit 

Imposed under Measure #5. This levy may 

be used to fund a capital project or group 

of projects over a specified period of time, 

up to 10 years. Revenues from these levies 

rna y be used to secure bonds for projects, 

or to complete one or more projects on a 

upay as you go" basis. Local option levies 

require voter approval and are subject to 

the double majority requirement of Meas­

ure #50. 

6.7 Local Option U;vies for Operations 

A local option levy for operations provides 

for a separate property tax levy outside the 

City's permanent rate limit, subject to the 

$10 combined rate limit imposed under 

Measure #5. This levy may be used to 

fund a operations and maintenance activi­

ties over a specified period of fune, up to 5 

years. These local ·option levies require 

voter approval and .are subject to the dou­

ble majority requirement of Measure #50. 
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6.8 User Fees and Rents 

User fees and rents are direct charges to in­

dividuals and groups who use specific pro­

grams, facilities and services. These fees 

and rents usually help pay only a portion 

of the costs of providing programs and 

services. User fees generally are set at lev­

els sufficient to cover only a portion of pro­

gram and maintenance costs, and are rare­

ly used to fund capital projects. 

6.9 Federal/State/Other Grants 

Federal, state, and other government agen­
cies and foundations often make funds 
available to serve specific purposes related 

to parks and recreation; such as land and 
water conserVation, open space preserva­

tion, bicycle path construction, or blighted 
area improvements. Grants often have 
conditions and limitations, such as provid­

ing for project planning but not construc­

tion, and they may require a local match, 
either in dollars, in-kind services, or both. 

The availability of many grants has de­
creased in recent years due to federal and 

state cutbacks in funding, but new grants 

have recently become available for trails. 

The Gty should explore the availability of 

grants to provide for needs identified in 

the master plan and for other worthwhile 

projects. 

Volume 1 

Page 1094 

Woodburn Parks&. Recreation Comprehensive Plan Update 
October 1999 

.. ). 

ATIACHM~Nt ~ 
Page .!'t;j_·ot -~~--

6.10 Sponsorships/Partnersmps/Donations 

Public, private, and/ or not-for-profit or­

ganizations may be willing to fund out­

right or join together with the Gty to pro­

vide additional parks and recreation facili­

ties and/ or services. The City has a history 

of partnership with other agencies and 

should explore the use of new and expand­

ed partnerships, sponsorships. and dona­

tions as a method of providing additional 

parks and recreation facilities and/ or serv­
ices for the community. 
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APPENDIX A 

Noodburn Parks and Recreation 
~apltal Improvements Plan 

Acquire/ develop a neighborhood park In the southern portion 
of the (approx. 5 acres). 

Acquire/ develop a neighborhood park in the eastern portion 

~the City (~pprox. 5 acres)..:_ ___________ , __ ·--------·-·-· 
Acquire/develop a neighborhood park in the southwestern 
portion of the City (approx. 5 acres). 

Make improvements to Burlingham Park induding restrooms, 
playground equipment replacement, park furniture, security 

ATIACf~ENT"""""'i!A~­
Page . ·of 52 

I 
I . .. . 

I 
I 

-~ ___ .. . 

page 1 Qf 2 

and automatic irrio"t::lltinn 
--.:L.:..!-'!J="t--- - ----·-1; ---·-----4--·-· . -·-·" -i 

! 

' 
----~~~~---~~-~-----~---------~---~~~1-----------~~--------4--------- ~ 

Aake improvements to North Front Street Park ind uding 
playground equipment replacement, park furniture, sports 
court and 
Make improvements to public schools including picnic tables, 

nd enhancements, and other amenit ies. 

Complete Phase II & Ill devei<>Pment of Centennial Park, 
induding baUfields, soccer fields, lighting and· amenities. 

Redesign and renovate Legion ·Park to include stadium 
improvements, signage/access improvement s, playground 
relocation and replacement, security lighting, drainage and 
turf improvements., additional group picnic shelters, and 

Redesign and renovate Settlemier Park to include 
signage/access improvements, playground, basketball court 
relocation and replacement, picnic shelter replacement, 
restroom renovation, drainage Improvements, and other 
irnQJO.vP.roP,.nt~- .$.EQ,Q9Q 
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APPENDIX A 

roodburn Parks and Recreation 
-apital Improvements Plan 
-----,-·- -- ·--- -- ···- ---·--·-· . ··- ... .. ·-··· --. ·-··· .... 

Acquire Mill Creek corridor areas between Uncoln and 
Oeveland Streets, in Meadow Park SUbdivision, and from 
Cleveland Street to Settlemier Park. 

Acquire Mill Creek corridor areas north from Legion Park to 
LGB. 

Acquire access easements to extend pathways near Hazelnut 
drive; from Settlemier Park to Parr Road, along Senecal Creek, 
and on the south bank of Goose Creek. 

Upgrade Wyffle Park Greenway to include all-weather pathway 
from Uncoln St. to Hardcastle Ave. 

Upgrade Hermanson Parks I, II, and Ill to include all-weather 
pathway from Clev eland St. south to the City limits. · 

Replace and relocate playground equipment at Hermanson 
Park I; install park furniture/ amenities at pond at Hermanson 
Park Ill .. 
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APPENDIXB 
ATTACHMENT ~ 
Page~ of__;,.j~~-

City of Woodburn 

PARKS AND RECREATION FACILITY AND PROGRAM 
NEEDS QUESTIONNAIRE 

1. ACTIVITIFS AND INTERESTS 
How often did members of your household participate in these recreation activities during the 
past year? 

A. Golfing 

B. Swimming o r aquatics 

C. Visiting a park 

D. Jogging or running 

E. Walking for recreation or exercise 

F. Picnicking 

G. Fishing 

H . N ature enjoyment (bird watching, etc.) 

I. Bicycling 

J. Unstructured sports (frisbee, kites, etc.) 

K. Youth After School Drop-In Program 

L. Taking a recreation class 

M. Visiting the Woodburn Community Center 

N . Participating in a Senior Excursion 

0 . Baseball 

P. Softball 

Q. Basketball 

R. Soccer 

S. Tennis 

Often Sometimes Seldom Never 

D D D D 
D D D D 
D D D D 
D D D D 
D D D D 
D D D D 
D D D D 
D D D D 
D D D D 
D D D D 
D D D D 
D D D D 
D D D D 
D D D D 
D D D D 
D D D D 
D D D D 
D D D D 
D D D D 

T. Supervised fitness activities (water fitness, etc.) D D D D 
U. Dancing 

V. Teen Programs 

W. Arts and crafts 

X. Other (specify) ______ _ 

D D D D 
D D D D 
D D D D 
D D D D 
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2. PROGRAM NEEJJS A~A~¥E~ir=. How important is it for W ooabum to offer the following programs? Pagy- of 
Very Somewhat Not ~ No 

A. Youth Basketball 
hnot hnot hnol Orrur 

B. Youth Soccer D D D D 
c. Children's Dance Classes D D D D 
D. Children's Swim Lessons D D D D 
E. Open Swim D D · D D 
F. Adult Aquatics D D D D 
G. Senior Aquatics D D D D 
H. Senior Excursion D D D D 
I. Teen Programs D ·D D D 
J. Adult Basketball D D D D 
K. Adult Softb~ D D D D 
L. Youth Mter School Drop-In Program D D D D 
M. Middle School Co-Ree Program D D D D 
N. Children's Art Classes D D D D 
0. Other (specify) D D D D 

3. FACILITY USE 
Please check the appropriate box. to indicate how frequently members of your household visit 
or use each of the following types of facilities in Woodburn. 

Often Sometimes Seldom Never 

A. Aquatics Center (Swinuning Pool) D D D D 
B. Baseball/ softball facilities D D D D 
C. Soccer facilities D D D D 
D. Basketball facilities D D D D 
E. Tennis facilities D D D D 
F. Children's playground facilities D D D D 
G. Community Center D D 0 D 
H. Youth Drop-In Center D D D D 
I. Parks D D D D 
J. Greenways D D D o · 
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4. FACILITYNEEPS ATTA01-4~~r:Ni 4 -Do currenf parks arid recreation facilities meet the needs of Woodbum?Pag,e.· !ifl oi _.52 .. 
Need Need ~ ~No 
More Less Orrur 

A. Swimming/ aquatics facilities D D D 
B. Baseball/Softball facilities D D 0 D 
C. Soccer facilities D D D D 
D. Basketball facilities 0 D D D 
E. Tennis facilities D D D D 
F. Parks and picnic areas D D D D 
G. Children's playgrounds D D D D 
H . Community centers D D D D 
I. Youth centers D D D D 
J. Walking trails/bicycle paths D D D D 
K. Greenways and natural areas D D D D 
L. Other (specify) D D D D 

5. MAINIENANCE AND REP AIR 
In general, how well do you think the current Woodburn parks and recreation facilities are 
maintained? · No 

Good Satisfactory Poor [irur 
A. Aquatics Center (swimming pool} D D D 
B. Baseball/Softball facilities D D D D 
C. Soccer facilities D D D D 
D. Basketball facilities D D D D 
E. Tennis facilities D D D D 
F. Parks and picnic areas D D D D 
G. Children's playgrounds D D D D 
H. Community Center D D D D 
1. Youth Drop-In Center D D D D 
J. Other (specify) D D 0 D 

6. Please let us know your ideas. Attach additional pages, if needed. 
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7. PAXING FOR EACILWES . ATTfJ~~Iff ;49 
Which of the following should be used for new parks and recreation £a~W: · _ of-'-'---

. Should ShmJidn't No 

A. Voter approved bond-issue (special property tax) D
use 

0
use ofnir 

B. Neighborhood property fees for park improvements 

D. Special fees on new development for growth costs 

E. Business partnerships/ sponsorships 

F. Other (specify) _____ _ 

8. PAYING FOR PROGRAMS AND SERVICES 

D D 
D D 
D D 
D D 

Which of the following should be used for programs and maintenance? 

A. Property tax base and levy revenues 

B. User fees 

C. Business partnerships/ sponsorships 

D. Jointly sponsored city I school facilities and programs 

E. Other (specify) _____ _ 

Should 
Use 

D 
D 
D 
D 
D 

Shouldn't 
Use 

D 
D 
D 
D 
D 

D 
D 
D 
D 

No ornir 
D 
D 
D 
.o 

The following information will help insure that this questionnaire 
representative sample of all Woodburn residents. The information 
confidential, and will be used for statistical validation purposes only . 

is completed by a 

9. How long have you lived in Woodburn? 

10. Please list the number of people in each 
age group within your household. 

11. Please list the number of adults within 
your household in each category. 

12. Please list the number of people of each 
race/ origin within your household. 

13. What was your 1996 household income? 

Oto 3to 6to 
2 years 5 years 10 years 

D D D 

Full Time 

D 
Black 

D 
Less than 
$10,000 

D 

5 to 
17 years 

D 
Work 

Part Time 

D 
Hispanic 

Origin 

D 
$10,000 -

19,999 

D 

18 to 

3i yealrs 

Work 
Student 

D 
Non- Hispanic 

White 

D 
$20,000· 
29,999 

D 
North 

14. Do you live to the North or to the South of Lincoln Street? D 
East 

15. Do you live to the East or to the West of Settlemier Street? D 

is anonymous and 

llto 21 + 

2~ yealrs D 
40 to 65+ i yealrs D 

Retired Other 

D D 
Asian Other 

D D 
$30,000- $40,000 
39,999 o r More 

D D 
South 

D 
West 

D 
Thank you for answering this questionnaire. Please fold and place it in the enclosed stamped, 
addressed envelope and mail before AprillO, 1997. 
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. ~n9. .. B~~r~-~~i9,!:1 .f:>!~nnin.g_ ~4!Y~Y 
ACTIVITIES AND' A. GOLF ................. ... ... ........... : · ... .. . 

, B. -~W.IMMfNG 

: C. VISITI_NG _APA.R_K 

!OFWJ . 
j S.QME.T!M~S 
i S.~!,.PQM 
: ":~~~ .. -

:. N.9.ANS.W..E.~ 
:~ .. . 
! ~.9ME.TIMES 
: ~E.",PQM_ 
: N_zyE.~ . 

: QfT.E.N . .. 

TOTAl %.ofTotal % W/OPINION 
19' 1 Q.16%: 1 0.~9,% 

. . 23 ' 12.30%j 13_.14% 

11 : ~ ~ s.~_%. ) ~-~2~% 
122' 65 .24:%: 69.71% 

) ~ : -~~42_% ; n/a_. 

4~( 23..53%: 2} .. 5.~.% 
42: ~?-46.~ : 2_2.46.%. 
19 1,0.1 6%! 1 0.1 ~-% 

82 ' 4~ ~8.5% : 43 .85% 
10. 5.35%: n/a I 
23 12._30%: 1_2.6.4% 

i S.QM.~.TIME.$ ~.4 : ~ .4.,?. .2.%. : .~?, lJ?.% 
.i S.E..t:..P.QM .. . 4.0; .? L~ ~.9.( 2.L.~-~-~ 
.! NmR. 55 = 2~.41% : .. 30.~?.~ 

. .. .. .... , ........................................... ............. LNQ.ANS.W..E.R. _ .. _ ... J?.! ... 3..~?..1 .. %.Lr-~1<:~ ........... . 
' .P~.J.QGG.I.NG. . . .. .... ) .omN........... . . . J.~j . .... 8.~5."_% ) ..... ~,.?..9.%. 

... . . . .... .. . . .... ........ ... .. .. . ...... .. __ ..... !..~.QMUJ.M.E..$.. .. . . . ...... .1.~ .; .. .J .. Q,J.~%.-~ _ .. J.Q .•. ~.?.%. . 
.. .. .. , .. ... .. ..... ... .. ....... ..... .. .. . ... ...... ; .. $.E.~P.QM....... . .. ; ... ...... ?. .13 ~ .. J.4.,.~.l%..1 .1 . 6.,.9.~%.. 

: NEVER : J.J.L ... S..~.~~-"-9.L ...... 6..~.,.7..~.%.. 
~ - ... . .. .. ... .. .......... TN·o--I.:Nsw.ER . :- 14 ~ 7.49% ~ n/a 

:::::::::: ... :.: .. ::_·_·:.::: ... : ... ::.:: ... J:~;::wA~~~~G:::: · ::::: : :: ::::::: ::::: .. :::: ::: :r:~:::::::::::::: :.:: :: ::::::: · :::·: §.:?.I:.:::~i:~:~%.L.::::::~:?.~~~~: 
: l SOMETIMES : 60l 32.09%l 33.52% ................................. ...... '1' ....... .............. .. .. ................ ..... ............... TsELooM ................ r .......... 1.4\ ........ 7.:4·9-%! ............. 7.:8·2·%· 

·_·_·_· __ ·_·_·_·_··_·_·_·_·_-_- -_-- ·_·_·_·_·_·_·_·_·_·_··· ·_··_·_·_·_· ···_r_·_·_·_·_·_·_·_·_·_-__ ·_·_··_·_·_·_·_·_·_·_:·.·.·.·.·_·_·_·_·_·_·_·_-_--_-__ -_·_·_·_·_·_·_·_·_·_·_· ····_·_·_··_·_·_l_N.m.R.·.·_·_·_·_·_·_·_·_·_·_·_·_·_·_·_·_·_·_·_r· ... _-·_·_·_·_~-i-l---_-·_-_ii:_ii%.J·_·_··_·_·_-_-.i.'ci:_-~i.%.· 

= : NO ANSWER : B: 4.28%: n/a 
--····· · ·----------· · ·-- ···rF.:;P.i~i4:i~K-~~G: : : : .. .... ......... ... :::·:·::.:_-:Of.ri:t:L::·:: :·:::::·--··:·····- --··2c;:--· --·;··c;:?o·%r·--- ·· --·;--1·:·;·:7·%· 

:···· ··········· ···:·· ················· ··· ·:·· ···· ........ ........... . 

].~.Q.ME.TI.M.~.s . ?..5 l ?.~,.4.1%..: ~Q.]}%. 
.l.~.E.!:,PQ.M. ... .. .. ~~-l - ... ?9,.!3~%[ -~__, ]~% 

.. .......................... ... LN~Y.E.R .......... _ .. . .. ~?. : .... ~ .4,?.<5.9.( _ ... }.~ - -~.1..%. 
j NO ANSWER : g : 4.81%: n/a ..... ~-... ... .. . .... .. . .. ... .. ... .. . . . ... . . . ........ ... ...... ·····:·.. .. .............. ...... . ..... .. ... .... . . . . .. ......... :·· ... .. ................ :····· ....... ........ .. -.... .. 

.. . _·· ·_··.-... · _·_ ·_·_--.·-~·'_-_.F'-~-~!-NG ........... ·_·_· __ ·_·_· __ ._ ... ~---·-·_·_·_·_-_"_'=ii·M-~.-$. .... -.. -,l.-... ·· ___ ·_·_·_i _·:...-... ·.·.J_·:.~~-.i.~·, ___ ·_··· __ _i_~-~~-;-~-
. . .. . .... ... . .. . . .. . .... .... . ......... .................. [ §~-~-P.QM .......... L .... 27; .J. 4.~1.4.%L _1§,_5.?.%. . 

H,_N_AT\,JRE 

: I. BICYCLING 

.. i.N~~g-- . .. .. 1_Q§ [ _5(?.J)J3.%..\. ~0.92%. 
... !N9.-.ANSWER . . 13 : -- ~~-~~%.\nla 

: QfT~.N .. . .... . 2.~ l 1 .. 5..,5.1 .. %' J ~&?.~. 
: $.9.MUIM~$ 45 : 24~0.£5.% \ 2.?~.~- E?.% 

.. ... LN~_E.f{ _ 
LNQAN$WER 

: Off.E:N 
: S.QM{T_IMES 
: . S.I:.~.P.Q-~ 
: NEVER ·:· ·· ····· ····· ·· 

: NO ANSWER 
--··- - ---- - · ··---

2~ [. 1'4. , ~7%~ . 1 E?.-.9~%. 
. . !.2, : ~.8,5.9.% : 41 ,_3_8% 

13\ 6.95%: n/ a 
25 : q.37%' 14 .29% 

39 : 20,~6%: 22.29% 

27: 14.A4%) 1 5.4_3% 
8 _( 44.92% 48.00% 

12 ' 6.42%; n/ a 
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SPORTS 

K. YOUTH 
; AFTER SCHOOL 

SOMETIMES 

$~!,QOM 

N.~VER 
; ~Q.ANS~ER 
; OfTEN 

L$9.M.~.TIM.f::S 
[ S~P?QM 
: ~~V~R. 

: NQ.A_N_SWER 
L. RECREATION CLASS : QFTI:N 

\ ~~ CQMMUN.ITY 
: CENTER . :·····--·········· 

. SOf:.if:TIMES 

' SE;~QQM 

\ N~Y-~. 
[.N.Q.ANS.Wf:.R 
: QFTI:N.. 

.. L S.Q.MIT.IM~.$ 
-~- $.~~-QQM ... . 
i.N~~R. ..... .. . 
; NO ANSWER 

· ·~······ · ··· · ···· ··············· 

i N~ ... S.£:.N1.9R .~<::.VR.$.!.9N - - ~- Qfff.;N ..... 
; SOMETIMES 

. . ·: ... :.:::·:·:::: : ·:_: __ Ji~bP.9M::::: ::·: .: . 
. ... 

........ .... . .. 

··············· ······-····· ········-·· ·· ····:··················· ···· .... . ............. ................. .. .i_ .NM!L ........... . 
1 NO ANSWER ·········· ············· ................ ·····:··O···· ···B······S···E···B······L··· ....... ...... ....... .... ······,_:·OFTE···--·--·---N····················· 

...... .. . .... .. .......... . \ ... ,,,,, . .A. ........ .A. ... '-:: ... ..... ... . 
. .. ......... . . . ...... __ -___ -__ · ___ :J.-i.o:M.i.iiM:i:i ___ -_ 

. __ , .. . . . .. ... . .. . .. :. s~-~-QQM .. . 
:. N~Y~.R. . ... . . 
;.N9. .AN.$.WE_R 

.. :.Qf.I~N .. ... 
... [.S.9.M.n .IMJ,$ .... 

_ .. ...... ...................... .... .. ... ... . .... .... _ .. ... .. . . .. ; __ $._1;~PO.M.. . . .. 

)~, $QCCER 
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. . LNI;Y.I;R ... 
.!.N.9.AN$W£:.R .. 
~ OFTEN 

--~- ················· ... .. .... -

L?.QMI:J.IMES 

: $.f:_l,.QQM 

:. NI:YE.R. 
: N9 . .AI'JSWER 

\ QfTIN . . 
\ SQMETIMES 

\ SEI,QOM 

\ I'J.EY.f;R 
\ N.O ANSWER 
: OfTEN 

1.$:<:>:M'E.J- '-~ ES 

. :.st:.l:-.OOM ..... . 
: NEVER .. ~-. . . . .. . .. . .. . . . . . . . . . . 

' NO ANSWER 

24 

36 19 •. 2~%: ?Q ... ~-~%. 
107 57.22%: 6_2_.?J% 

7.4~.%! n/ a 14 

4 
8 

2~14%~ 2 ,~_ 1% 

8_ 4..28%. 
.4.,.9..?.% 
4&?.%. 

153 81.82% 8.~-~4% 

13· 6.95%. n/ a 

1 0._53% 0,?..?..%1 
17 9.09% 9.77%1 
21 11.23% 12.0 7_% 1 .............. , 

135 72.1 ~%_ 77., 5..~.%.. 
13 6.95%' n/ a .. ' . : .... .•...•. .•.. . . .. -

14 7 .4~%' . L.~.J%.. 
_2_2- 1..1 ... ?..€?.%.: . J.?.,.1.~.%.. 
~~ - :?9&(?_%: .... ?.?A~-~-%..· 

1_Q2 54,.~-~.%..: . -~.?. ... 9.~%.. 

~ . 1AU.%~ n./ a. .... .............. . 
. _6: 3..,?.J%.: ... ).,_3. _~_%._ 
) _(:? _; . ~~-~-~-%..[. . . J3.,.~-~%.. 

. . .. .. :?.( .. J.J ... ?.}%L .. .. J.J&?:% . 
.. .. U 7.: . .. :n _,_?..E?.%.L .. .7..9_,_1__1 __ %._ 
. .J l. ..3. .• .7.4.%. j.nl~ . ................. . 

a: 4.28%~ .. ... 4. ... ~.1%. . • • •• •••• • --~ • • - •••• ••• ••••••••• • •1 · • . 

.. J.~.: J l,Q.?..%.: . .... ?..,.~?.%.. 
1 ·;10 . 7 4 ... ~]% ~ --~Q .. .QQ%.. 

1 2 6.4.?..%\ n/ a 

9' 4.&J.%.: -~-J..l. .%. 
. " u ) -~ -&?.%.\ . . ..... §., _? .~.%.. 
.J§ L . -~~-~-9.%.~ . . ----~- .. 9~%. . 
140 ~ 74,~_7% ; ]9 , _~?%. 

. lJ ' s .. ~.?.%. :n /a . ...... ... .. 
_1 7 . ~ .. .9.~.% · .!1 ... f?_Q%._ 
12: 6.4_2%[ .9. .. .?J~%. 
1 7 : 9._,Q9%: . 9._,_6.0.%.. 

13 1 . 70 ,0.~% : 74.,0.J%. 
11· '5.?8%: n/ a 

16 8 .5 §%' 9._Q_9.%. 
7 3.74% 

10 5.35% 

143 76.47% 

3.9.?%. 
5.6$.%.. 

81 .2 ?.%.. 
11 5.88% n/ a 

3. 1. 6Q% 1. ?.?.%.. 
9 4.81% 5-J]%. . 

14 7,1,9.%, ... £\.&?..%. . 
118.\ 7~..J 4%. ----~-~ .. 9.9.%.. 

12' 6.42% n/ a 



V. TEEN PROGRAM 

: W. ARTS/CRAFTS 

$.~kPQM ... 
N.E,Y~R 

N9. .. AN$.WE.R 
LOEnN. ........ . 
, $.Q~.f:.T!MES 
: $.!:JPQM 
. : N~~g 

: N9..AN.$.WER 

~ QF.T~N . 

1 f.3[ .§ .S.l.~.%) . 7..9 ... €?.9.%. 
. .J}i .E>.,~.S..%i .fl! a. . 

. .. 14: 7.49%f 8.00% 
···· ·.z.9J .i ... 9.;"?.".o.%."I ·· __ , ._i>~i%.. 
.. f 1 i 1J. .. 2~.%.) 1.?.,9.9.%. 
1 ?.o: 6_4 .17W 68.5.7.%. . 
12 ~ 6 .. 42,%j n/a 
6 ' . 3..n.%: _3,1.?..% 

.. $m~11:Jlt-AES 15: ~~0?~.: fU'.?%. 
: S.E:!:,PQM Sj 4.28%' . ~·-~9.%. 
; N..E:Y.E:R.... 1..4.~ : .7..7 ,S..4.%.l .. 8.},3.3..%.. 
: N9.AN$.Wi;,~. 12: 6.42% ~ n/a 
: 9F1J.N. ... · .··i2!. ·· .· ·~>i£%.r ·····.·.-.i.·~_-1%.. · 

.. ... [.$.0.M.E:T.!M.i;.$. . .... ?.1:1 .... .1..?.&3..%.~ ....... P .&?..%. 
. :.$.i;.~PQM.. .. ... ..... .. ....... J~] .... J.9.,.H?.%.L ... .J.o. 

. ..)N~~···· ···· ······. . : . J.J..B..l .. J?},J.9.%.L .... ... !?.~ ... ? . 

. ···I·~~-~-~-~-~-· .. .. !.·.· .. · · ·.·.·.·.·j·.~.r·. ·.·.· .. ·:.:·~--~-~T.~~-~· -· ···· · ·· · ······· 
. · ·· · ···~-~-Q.MJ;IJ.M.E:.$. ........ , ............. J..~ ....... .Q,.~-~.%..~ ............ ~- ~-~-~%.. 

j SELDOM ~ 1 j 0.53%j 5 
..... ·.·:·.·.··.· ··.·.···.·_- .·· .. ·· .·.· .... ··.. ... ··· ·:.· .. ·:.·:····· ·.· ··.·:··:.··rN..~i.R·::.·.·:.· :.·.·.·.··:.·:·:·.-r.·::.· .··_··:.·.·.·:~.r:.·::.·.·_·i_~·~.9..%I.·:::.·.·::i.§_,_E?.?. .. 

j NO ANSWER . z j 

··· ··.P..R.9·G.·RA._M·.-.N..E.i.P.$.J" .. iA~· .. xovi~:.:. _ _. .. _. ..•. _. _ _.._._.._.._.._. ....... :::r.vi.RY_-_-_-_-_-_-_-_-_-_-_ _-_-_- -_-_-_-_ _-__ _-_r:: ... _._._._._.~_?..r:::.·:,_,_,_,'"'·"· ·'··"·' · ·· ·· 
... L8..A$.K..~I13.A!,..l,... . .......... : SOMWHAT ' · 44 ~ 23 .. .,. ... ,., .. ~., ......... . .-"··"·'·.,.·· .. " ·'·"·l 

= · · · · · · ···· ·······l:N9r.::; .. :·::: · · · :.:: · .: · · : ··r·· · · ····::::~ r:::::::i?.J .%l ............ 4., .. . 
~ NO OPINION 26: 13.90%' n/a :·.... .. . . . .. . . . . . . . . . . . . . . . . . . .. . . .. ·! .. ... ...... .... .. . ... - ~ .•..•.. . .. 

: .NQ . .A.N~.W.E:.R 1 ~.L .. J.Q .. J.~.%.\.1]1~ . ....... . 
?!3.: .. Y.QtJT.H .. ~.CX.:<::E:.R. . . . ... l.Yf~.Y.. .... ..... ..9. ~ f .... ?.1A .4.%.L. . . GL GJ.% 

' SOMWHAT = 41 1 21.93%: 28.87 

..•. J~~~~~iQ~·· · f··· .. i~J ;~,:t~c;~ 3~~i% 
... l N9..AN$.WE.R... . .... J9..] ... J . .O.J .. E>.% i. n.!~ .. ... . .... . 

. ?~ .. CI-II !,.,Q R.~N :S PAN<::E : VERY 40! 21.39%: 30.08% 
i. $.9Mw.KAT . . ···.~£1".: ~ii~%'. ··4.~:.:~i%.: 
[NOT .3..L .. .J .f>.,~B..%] ... 
) NQ. QP.!NIQN :w.L. J ~ ,.04.%..Ln/a . 
: NQ.AN.?.Wf.R ..... ?( .1~&:3.%. [ n/ <J 

: 2D, Cf:lll,QFU:N'S SV{IM \ VERY 105: .. S..§J?.%: . 6_9.,9.1?.%. 

2E. ()PEN SWIM 

: SQ.t--IWHAT 41 : ?1. ,~3.% ! 2 6_ , ~ .7.%. 
NOT 6= 3. 2..1 % ~ 3.9 5% 

; NO OPI_NION 

NO ANSWER 

,V!::RY. 

20: 1QJQ%: n/ a 

15 ) .. 8.&?.%:n/ a 
QQ.\ . 4~ .... P .%..; f3? .. 9..1%. 

. ?.Q~.W.HAT 4.?.[ .. f.~_ ,J}%. \ 3 ~.~]%. 
...t:P.T.... .. . .... . ~ \ ... .... ~-~z.uu. ;. 4 ,_f.O.%.. 
:NO. QP.IN.I.ON. . . ..... ?.§.\. .J .~. ,.9..9.%. .\ nla Volume 

. ---~Q~SW~~ _' ___ 18] 9 .63%: n/ a 
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· ~OMWHAT 

. N.QT 
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: ~Q. AN$.W.ER 
· Y'~fW 
. $.9.MW.HA I 
: t-K>.T. 
NOQF'INIQN 
NO A~SW.ER 
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SOMWHAT 
NOT 

. NO . .OP.INIQN 

. NO..AN.$.WER 

. 21. TEEN PROG~MS VE~Y 

L4.J, ... ~P.LJ~T. . 
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.... L~T.. ....... . 
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' NO .. A.N?W.I:f{ 
~y;gy .. 

.].?.9~.W.HAT 
........ i. N9T ......... ....... .. 
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... )'PL ..... 
.! .t-IO .. QP.INIQN. 
: t-10. A.N?.WER 
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..... L$9.M.W.HA.T. 

'NOT ... ... - ~· · · · ·· ··· .... .. .... . . . . 

... LN9 . .9P..I.f\JIQN 
... : NQAN$.WER 
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.. NOT 
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- S~I,..QOM 18 . 9.63% 1 ().J]%.. 
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413 : J4.F% 1 ~J .. I3. 
44 : ? 3,?._3% 2.?.A~.%. 
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· 48. BAS.~BALL/ 

: SOFTBALL 

4C. SOCCER 

40. BA~KETBALL 

: .4~.· T~NN!.~ 
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ATTACHMENT "B" 

FINDINGS AND CONCLUSIONS 

RELEVANT FACTS 

ATTACHMEHT /3 
Page --L- of A 

1. The City of Woodburn is currently conducting Periodic Review for the City's 
Comprehensive Plan. As a part of this review the City is updating the Parks and 
Recreation Comprehensive Plan. 

2. The City of Woodburn recognizes that quality recreation and park facilities and programs 
are vital components of a healthy and ·safe community. 

3. Woodburn is expected to grow within the next 20 years. The City's Parks and Recreation 
Comprehensive Plan Update addresses projected development patterns, community 
demographic composition and facility and program needs. 

FINDINGS 

1. Woodburn is in a major growth cycle, and is expected to continue to increase in population 
and employment over the next several years. Policies of the Woodburn Comprehensive 
Plan call for orderfy, efficient and managed growth, enhancement of community livability, 
and for new public facilities to be paid for by development fees. 

2. Woodburn's population characteristics are unique: a substantial number of adults over 65 
years of age and children below the age of 17; an increase in family size; a multi-ethnic 
community; a large number of families with low to moderate incomes; and a relatively large 
seasonal populations. 

3. Multifamily housing makes up over 25 percent of the housing stock; many of these 
developments lack access to open space or playground facilities; there is a trend toward 
a decrease in minimum lot sizes and increased densities in new single family 
developments. 

4. Compared with other cities of comparable size, Woodburn's crime index is relatively high. 
There is a shortage of sports fields and sports courts, and the distribution of developed 
public parks and recreation facilities does not provide equitable access for many residents. 

5. The City is concerned about deterioration of the downtown and is working to revitalize the 
area; policies include improving open space in the Central Business District (CBD), and 
improving Library Park as a catalyst for rejuvenation. 

6. Woodbum's drainage system is extensive, but other than a few public greenways and 
playgrounds, little public use is made of the creek corridors. Much of the system is owned 
by the City, and by plan policy is recognized as a natural greenway system and 
transportation corridor. Although parts of the creek system have been channeled, there 
is excellent potential for accommodating non-vehicular transportation, and for natural 
greenways, linear parks, and playgrounds. 
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7. While a blend of private and public recreation facilities can meet the needs of the 
community, there is some Indication that the private recreation facilities and greenways 
(i.e. Meadow Park, Tukwila, Senior Estates) may negatively impact the City's parks and 
recreation system as a whole. 

8. Woodburn school grounds and play facilities make a substantial contribution in providing 
neighborhood and community recreation and open space opportunities. A close working 
relationship exists between the School District and the City of Woodburn. 

9 . The Parks and Recreation Comprehensive Plan Update complies with applicable 
requirements included in Oregon's Statewide Planning Goals and Guidelines(1995) 
including Goal1 : Citizen Involvement, GoalS: Open spaces, scenic and historic areas, and 
natural resources, Goal 8: Recreational needs, and Goal11: Public facilities and services. 

10. The Parks and Recreation Comprehensive Plan Update complies with applicable G·oals 
and Policies related to parks, recreation, and open space included in Woodburn 2014, as 
amended, including Residential Land Development PoliciesA-1 and A-3; Commercial land 
Development Policy B-5; Annexation Policy D-1~ Public Services Go'al H-2, and PoJicies 
H-1, H-6, and H-7; Transportation Goall-4, and Policies K-1-2, 1-2-2,1-4-1,1-4-2, 1-4-5, 1-4-
6, 1-5-4, 1-6-1 and 1-6-2; Growth and Urbanization Policies K-3 and K-10; Natural and 
Cultural Resources Goats L-1 and L-2, and Policies L-2, and L-3; Downtown Development 
Policies N-2-1, N-3-1, and N-3-4; and Woodburn Transportation System Plan Goal 1 
Policies 4 and 5, Goal2, and Goal3 Policy 2. 

11 . Woodburn 2014 does not currently include a Parks and Recreation Element. Opens 
Space/Parks are addressed only briefly in the Land use Plan (Chapter X, Section F). 
Because parks and recreation facilities and programs may have a significant role in the 
development patterns and livability of the City, a comprehensive plan element devoted to 
these facilities and programs is warranted. 

12. The Parks and Recreation Comprehensive Plan Update was developed with public 
involvement, and is based on a thorough review of community needs and interests. This 
plan addresses expected parks and recreation facility needs through the year 2020 and 
best satisfies the public need for parks and recreation facilities and programs. 

CONCLUSION 

The Parks and Recreation Comprehensive Plan Update will serve as a practical guide for the 
development of recreation and park facilities and programs in Woodburn through 2020. 
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1.1 PURPOSE AND OBJECTIVES 

The City of W oodbum has decided to prepare a Water Master Plan to address the following main 
points: 

• To Satisfy Public Requirements: Currently Woodburn's well water contains elevated . 
levels of iron and manganese. These two metals produce staining on plumbing fixtures 
and laundry, can cause turbidity and color in the water, and taste and odor problems. 
While iron and manganese do not endanger the public health, consumers have demanded 
a better quality water in the Woodburn system. 

• _ To Comply with Changing Regulations: The Safe Drinking Water Act is implementing 
many new and challenging regulations. Regulations for disinfection of groundwater's 
niay be coming and the City of W oodbum needs to be prepared for this requirement. 
Arsenic limits may be lowered and radon may become an issue. Planning for these new 
regulations will allow the City to efficiently ineet the regulations if they come into being. 

• To Provide Reliable Fn-e Protection: A water supply and distribution system must be 
capable of providing water where it is needed in the quantities needed to provide reliable 
fue protection to W oodbum residents. Adequate quantities of water must be stored in the 
syste~ pipelines in the distribution system must be properly sized and looped, and 
sufficient fire hydrants must exist in the system. Design standards and planning will help 
to ensure that the highest level of fire protection is available in Woodburn.· 

• And to EconomicaJiy meet future needs: Woodburn is a rapidly growing and expanding 
City. It is projected that the population of the City will more than double in the next 25 
years. Providing safe, plentiful drinking water at a reasonable price to Woodburn 
residents requires good sound planning. Woodburn must look for sources of water, 
decide on treatment and water quality goals, and establish standards for system expansion 

- that will most efficiently meet the City's needs. Developing a Master Plan that is 
regularly updated will guide the City efficiently through this anticipated growth. 

The objectives of the plan will be: 
• Project the water needs of the system over a 25-year planning period and evaluate the 

water resources and infrastructure to meet the future projected demands. 
• Conduct an assessment of the water quality with regard to the Safe Drinking Water Act 

(SDWA) 

• Establish treatment goals which address the upcqming regulations of the SDW A and other 
water quality issues facing Woodburn, in particular, the reduction of iron and manganese 
concentrations. 

• Develop water treatment alternatives to meet the treatment goals. 

• Develop a Capital Improvements Plan to meet the water di stribution system goals, water 
storage capacities, and future water supply needs. 

!DR Engintering 
Dt!cember 1996 

1 - 1 

Volume 1 
Page 1125 

Woodburn Water Master Plan 

Chapter 1 



• Outline the current financial condition of the Water Division and assess the ability, of the 
City to complete the needed improvements .. 

• Meet the requirements of OAR 333-061-0060. 

1.2 AUTHORIZATION 

On March 26. i 996, the City of Woodburn entered into a contract with HDR Engineering. Inc. to 
complete a Water Master Plan to bring the City into compliance with the requirements stipulated in 
the OAR 333-061-0060. The Water Master Plan will take a holistic look at the water supply system 
to develop criteria and tools that the City can use over the next 25 years to ensure that as the City 
grows, residents will have plenty of safe high quality drinking.water. This planning doeunient will 
be a guide outlining needed improvements to meet growth needs, regulations, and treatment 
objectives. 

1.3 SERVICE AREA AND PROJECfED WATER DEMANDS 

The·City of Woodburn is located in Marion County approximately 17 miles north of Salem and 30 
miles south of Portland. It is situated within the Pudding River basin in the Willamette Valley. The 
City's sole water source is groundwater from the Troutdale aquifer, a large semi-confined aquifer. 
Woodburn has 12 wells in the Troutdale, 6 of these wells are active. The water system has 
approximately 4,800 connections which include single family, multi-residential, commercial, 
industrial, city owned and flre service connections. The service area covers approximately 3,285 
acres. The current Woodburn service area population is approximately 16,727 permanent residents 
with an estimated 1,777 seasonal residents bringing the total to 18,504. By the year 2020 it is 
projected that the permanent population of W oodbum will reach 38,586 with a seasonal population 
of 4 ,099 bringing the total to 42,685. 

Woodburn has sufficient water rights to meet the projected water demands through the year 2020. 
It is anticipated that Woodburn will continue to utilize the Troutdale aquifer as their sole source· of 
water. In the long term, if the area continues to grow, Woodburn will have to look to other sources 
of water to m eet their demands. Current planning by the City of Portland indicates that they do aot 
plan to provide water as far south as the Woodburn area. Developing a new regional source of 
water has been discussed with neighboring corrununities however no definite plan has been 
developed and no agreements have been reached. For the long term, it is recommended 'that 
Woodburn continue to investigate the possibility of regional water supply with neighboring 
communities. 

Since the Troutdale aquifer will remain the main source of water for the City of Woodburn for the 
next twenty five years, it is in the City's best interest to protect the source. It is recommended that 
the City develop a wellhead protection plan. A wellhead protection plan will identify potential 
sources of contamination, it will establish best management practices for industries within the 
influence zone of the City 's wells, it will allow the City to develop ordinances that will provide 
protection for the aquifer, and it will map the flow patterns of the aquifer. All of these actions will 
serve to protect the aquifer. 
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Water Demands and Water Rights 
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By the year 2020 it is estirriated that average day demands (ADD) will increase to 4.47 million 
gallons per day. Maximum day demand (MD D) ~ the year 2020 will be 10.28 million gallons per 
day. These projected demands and the current water rights are illustrated in Figure 1-1 . It is 
recommended that the City construct a minimum of 4 each 1,000 gpm wells over the next 25 years 
to meet-the projected demands. The estimated cost and year of construction for Ute proposed 4 
wells is listed in Table 1-1. 

TABLEl-1. 
WOODBURNWATERMASTERPLAN . 

ESTIMATED BUDGETARY COSTS- PROPOSED WELLS 
Project Description ; Project Year · Const. C~t 

-
(1996 DoUarsl No. 

W-NH New Well at Church on Newberg Highway 2000 $250,000 
W-CP New Well at Centennial Park 2005 $250,000 
W-ST New Well at Settlemierffout St. 2010 $250,000 
W-CR New Well at County Rd. 517 201 5 $250,000 

Water conservation measures can have a significant impact on the water demand in a water system. 
Water conservation is a function of education , availability of water resources, water rates, and 
public participation. Woodburn' s current water conservation program includes: 

• Leak detection and water line repair and upgrading. 

• Annual water audit to calculate the amount of unaccounted-for water. 
• Metering of all service connections. 
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The following additional water conservation measures are recommended for the Woodburn system: 

• A public education program using bill inserts to publicize the need for water 
conservation. 

• Technical assistance measures including a bill showing the consumption history and 
customer assistance for questions related to water conservation. 

• Incentives such as the distribution of wa,ter-saving devices 'including shower flow 
restrictors, toilet tank water displacetpent bags, and leak detection dye tablets. 

• Promotion of conservation for nurseries and park department facilities and low water 
demand landscaping in all retail ~tomer classes. 

• . Increasing -Bl~k Structure and/or Seasonal Pricing .for water rates. 

It is expected that a moderate conservation program couid reduce demands JJetween 5 and 8 
percent. An approximate 8% reduction in water demand as the result of constriration efforts, would 
reduce 2020 demands to approximately 4.13 mgd for ADD and 9.50 mgd for 'Mi>o. 

1.4 STORAGE AND FIRE FLOW REQUIREMENTS· 

The City currently has one 750,000 gallon elevated storage tank that maintains system pressures 
and provides equalizing and fire flow reserve storage. For a system the size of Woodburn, this tank 
does not provide adequate storage capacity in the Woodburn system. It is recommended that the 
City construct an additional 4.4 million gallons of water storage over the next 25 years. The storage 
reservoirs will be ground, level reservoirs located at the proposed water treatment plants. Pumps 
will be used to move the water into the distribution system and maintain pressure. Diesel powered 
generators or diesel powered pumps will provide emergency pumping capabilities. The ftrst tank 
will ~ constructed in 2002 and will make up a significant portion of the storage deficiency. 

Water storage in a distribution system consists of 3 parts: 1- eqUalizing storage, 2- frre flow 
reserves, and 3- emergency standby storage. Equalizing storage provides water supply when the 
demand exceeds the production capacity of the system. Fire flow reserve is the volume of water 
required to·provide the frre flow demand for the duration of the ftre. Emergency standby storage is 
water used to supply the city when a portion of the production system is out of commission. This is 
usually due to either natural disasters such as earthquakes or floods, or subsequent power outages 
associated with natural disasters. Fire flow reserve will be considered to be a part of the emergency 
standby storage for the Woodburn system. The recommended storage volumes required for the 
WOodburn system by the year 2020 are illustrated in Figure 1-2. Estimated costs for the proposed 
water storage reservoirs are listed in Table 1-2. 
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Figure 1-2 . 
Woodburn Water Master Plan 

Storage Volume Breakdqwn- Year 2020 

Emergency Standby 
1,400,000 Gal 

Fire Flow Reservea 
1,500,000 Gal. 

Equalizing Storage 
2,230,000 Gal 

. . 
- . . , .. . TABLE-1-2 :··· 

WOODBuRN WATERMAS • . P.LAN·· :~ . .. .. 
WATER RES~V..OmESTIMATED;BOOGETARY.COSTS 

·.; 

·.· 

Const. Cost Project ·DeScription. -,Pr9ject . . 
No. . Year . -<1996 nonars) .. 

WT-1 2.2 MG Reservoir at WelllO Treatment Plant with 2002 $1,900,000 
attached booster pump station 

WT-2 2.2 MG Reservoir at Centennial Park Treatment Plant 2010 $1,900,000 
with attached booster pump station 

1.5 WATERQUALITY ANDTREATMENTISSUES 

The key water quality issues facing the City of Woodburn that may drive the system to treatment 
include: 

• Iron and Manganese which exceed the Secondary Maximum Contaminant Levels 
(SMCL). 

• The possibility of the Groundwater Disinfection Rule requiring disinfection. 
• Arsenic levels that may be above the proposed new regulations. 

Currently the City of Woodburn provides no water treatment of any kind or disinfection for their 
system. Generally speaking, Woodburn's water is excellent quality. It is characterized as being 
moderately hard and well buffered. The water has very low organic content that will not be a 
problem if the City is required to disinfect the water at some point. The pH of the water is above 
7.5 and the City is in compliance with the Lead and Copper Rule. Woodburn is in compliance with 
the parts of the Safe Drinking Act that are currently in force and apply to the City. 
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Iron -and Manganese: Iron at levels from 0.4 to 2.1 mg/1 and manganese at levels of 0.3 to 0.6 
mg/1 both exceed the SMCL. Secondary contaminants are not a threat to the public health but are a 
nuisance due to aesthetics. W oodbum receives numerous complaints about the water quality due to 
the elevated levels of iron and manganese found in the water. · Iron and manganese will stain 
plumbing fiXtures and laundry, they will cause turbidity in the water after exposure to the 
atmosphere, and are linked to taste and odor proble111$. Oxidized iron and manganese will 
accumulate in the distribution system piping and will be mobilized during hydrant flushing, fire 
flow events, or other high flow velocity episodes. Once mobiUzed, the metal oxides will show up 
at customer taps as rusty or black water that is not aesthetic~ly pleasing yet it does not pose a health 
threat . . 
To eliminate the iron and manganese problem, the City wi.Q have to construct treatment plants that . . . 
will oxidize and then remove the metal on a mixed media filter. After evalu_ating all of the 
available technologies for the removal of iron and manganese; four processes were selected for cost 
estimation and detailed evaluation. These alternativeS inclu~ 1- potassium permanganate 
(KMnO.~) oxidation and pressure filtration; 2- Prechlorination; KMn04 oxidation and pressure 
filtration; 3- ozone oxidation and pressure ftltration; and 4- biological filtration. The recommended 
treatment process is KMn04 oxidation followed by pressure filtration. 'Th.is process was selected 
for its economic advantages, it proven technology for the removal of iron and manganese, its ease 
of operation, and its flexibility. This process is illustrated in Figure 1-3. 

Since no treatment plants exist in theW oodburn system, determining how many plants to construct 
and where these plants should be located was a significant part of the evaluation ·process. Three 
alternatives were considered: 1- one centralized treatment plant located in the northeast part of the 
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City; 2- two neighborhood treatment plants, one in the northeast corner of the City and one in the 
southwest corner of the City; and 3- five wellhead treatment plants located at Wells 7, 8, 9. 10, and 
in the southwest corner of the system. Well 11 will be treated at the Well 9 treatment plant, the 
Well7 plant will provide treatment for a new l ,OOO .gpm well located on the west side ofl-5, and 
the plant in the southwest corner of the City will provide treatment for 3 new each 1,000 gpm wells. 
Evaluating each alternative with respect to construction cost, phasing capability, operation and 
maintenance cost, raw water transmission main costs, and impacts to the distribution system, it is 
recommended that two treatment plants be constructed in the. Woodburn system. 

The first treatment plant will be constructed in the year 2002 and will be located at Well 10. This 
plant will have a design capacity of 4.8 MGD and will treat water from wells 8, 9, 10, and 11. 
These wells are good producing wells with poor water quality. A 2.2 million gallon ground level 
reservoir will be a part of the treatment facilities. It is noted that when the plant is constructed, the 
average day deinand will be 2.45. MGD and the maximwn day demand in the system will be 5.62 
million gallons per day which exceeds the plant capacity. Untreated water will have to be pumped 
into the system straight from the wells to meet peak demands until the second treatment plant is 
constructed in 2010. Plant No. 2 will have a capacity of 5.6 MGD and will provide treatment for 
Well No. 7 _and the four new 1,000 gpm wells. A second 2.2 million gallon ground level reservoir 
will be constructed as a part of the treatment facilities. 

Budgetary level cost estimates for the treatment facilities are listed in Table 1-3: 

Tablel-3 · 
Woodburn Water--Master Plan .· 

Treatment System Sn~man ~f,Budgetarf Cost·:Estimates 
Treatment Component -Year of Improvemeilf · Estimated .Costs .. .. .. , . -. . . (1996 '-Dollars) . . . 

Raw Water Transmission Pipelines 2002 $2,270,000 
U_pgrade and Restoration of Existing Wells 2002 $294;000 
4.8 MGB Plant at WelllO 2002 $4,920,000 
Raw Water Transmission Pipelines 2010 $1,598,000 
Upgrade and Restoration of Existing Wells 2010 . $74,000 
5.6 MGD Plant at Centennial Park 2010 $5,750,000 

Currently the City is not required to disinfect the groundwater source. Parts of the Safe Drinking 
Water Act (SDWA), namely, the Total Coliform Rule (TCR) and the proposed Groundwater 
Disinfection Rule (GDR), may change this requirement at some point and the City should consider 
this in any proposed treatment scheme. If the Groundwater Disinfection Rule is enacted, the City 
would be required to provide primary and secondary disinfection. Primary disinfection is the 
elimination of any pathogenic organisms from the water. Secondary disinfection is providing a 
long term disinfectant residual in the system to kill any problem organisms that may enter the 
distribution system. 

The City can not implement disinfection without implementing treatment for the removal of iron 
and manganese. Chlorine or ozone, both strong oxidants, will oxidize the iron and manganese in 
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the water and exacerbate the color and aesthetics problems the City is already experiencing due to 
the iron and manganese. Conversely, if Woodburn utilizes a primary <Usinfectant in the treatment 
process, i.e. chlorine or ozone, they will be obligated to provide a secondary disinfectant in the 
distribution system. The selected treatment process, KMn04 oxidation followed by filtration does 
not use a primary disinfectant and therefore secondary disinfection is not provided in the process. 

Disinfection processes considered included chlorine, ozone, chloramines, chlorine dioxide, and UV 
light. After evaluating all of the operational and cost components of the various systems, chlorine 
is recommended for its ease of use and low cost. Chlorine is widely used for disinfection due to the 
fact that it is inexpensive, it can be used as a primary disinfectant, and it will maintain a residual in 
the distribution system. Chlorine can combine with organic matter in the water to produce 
disinfectant byproducts that are regulated by the Safe Drinking Water Act. Due to the low organic 
matter found in the Woodburn water, disinfectant byproducts are not anticipated to be a problem. It 
is estim~ted that providing disinfection to the treatment plants would cost $100,000. 

During 1993 and 1994, Woodburn had non-acute violations of the Total Coliform Rule (TCR). 
Woodburn conducted an investigation of the source of the contamination problem, flushed and 
superchlorinated waterlines in the problem areas, and switched coliform testing methods from the 
MMO-MUG test to the multiple tube fermentation (MTF) test method. No contamination was 
found- in the wells, so the source is out in the distribution system. After completing this work and 
switching methods for coliform testing in 1994, only two samples have tested positive for total 
coliform; one repeat sample in November 1994, and one sample in October 1995. No definite 
source of the contamination problem has ever been identified in the Woodburn System. It is 
recommended that W oodbum continue their diligent efforts to control the non-acute violations with 
the TCR through operational changes and cross connection control. 

Arsenic has been detected in one of the abandoned wells in the W oodbum water system at 
concentrations up to 31 j..tg/L. This is below the current MCL of 50 j..lg/L. but above the anticipated 

future MCL of between 2 to 15 J.Lg/L. Arsenic is lower in the operating wells, however the City· 
must be diligent in monitoring the levels of arsenic in the water to ensure that they meet the 
regulations. Arsenic would be removed gratuitously with treatment for the removal of iron. 
During pilot testing of the proposed iron removal process, the arsenic levels will be monitored to 
determine if they will be a problem that must be addressed. 

1.6 DISTRIBUTION SYSTEM 

To evaluate the distribution system. a computer model was developed as a part of this Water Master 
Plan. The software package Cybemet, produced by Haestad Methods was used in conjunction 
with the City's water system map in AutoCAD to develop a model data base. The model was 
calibrated using field tests and pressure readings. Once the model was calibrated, average and 
maximum day demands for both 1996 and the year 2020 conditions were modeled. Results from 
the computer analysis indicate that during both the average day and the maximum day demand, 
typical service pressures range from approximately 50 psi to 60 psi and the system does not have 
significant deficiencies. 

Volume 1 

Page 1132 

HDR Enginuring 
December 1996 

l - 8 Woodburn Water Master Plan 
Chapter I 



Available fire flows were calculated at five locations throughout the system using the model. Based 
on the recommended minimum requirements for fire flow, current water demands, and projected 
future demands, in the current distributed well configuration, the distribution system can generally 
provide the required fire flow throughout the system. It is recommended that the City use the 
computer model in evaluating system expansions, development proposals, and other work in the 
system to ensure that adequate fire flow is provided to all areas of the system. Fire flow capabilities 
also need to be recognized and considered when approving building type and occupancy in all areas 
ofYVoodburn. · 

Construction of water treatment facilities and the centralizing of the water supply to the distribution 
system will alter the hydraulics of the distribution system. Rather than the distributed supply 
system that exists now with the wells pumping directly into the system, supply to the system will be 
centered around· the treatment plants. In evaluating the treatment plant locations, the impact on the 
distribu~on system was studied using the computer model to detennine what and if any 
improvements would be required in the system due to particular treatment plant locations. The 
required piping system improvements, for each treatment plant location is illustrated on the system 
maps included in this YV ater Master Plan. The recommended improvements to the distribution 
system are listed in Table 1-4. 

TABLE"l-4· ... ·· · ... 

WOODBURNWATER~TERPLAN 
DISTRIBUTION SYSTEM IMPROVEMENTS .AND ESTIMATED COSTS 

Project Description Project. Const. Cost 
No. Year (1996 Dollars) 

FF-1 Insta1160 feet of 10-inch pipe to cross Boones Ferry 1998 $9,000 
Road to tie system together 

FF-2 Install 810 feet of parallel 8-inch pipe to increase 1998 $93,000 
capacity on State Highway 214 

FF-3 Install 850 feet of parallel 1 0-inch pipe to increase 2005 $122~000 
.. capacity 

FF-4 Install 200 feet of parallel 10-inch pipe to increase 2005 $29,o00 
capacity 

WS-1 Install 990 feet of 16-inch pipe to improve the flow 2000 $227,000 
from the treatment plant area to west of I-5 

The existing telemetry and control system is over 30 years old and it is recommended that it be 
upgraded to conform to current industry standards. Modem computerized control, monitoring, and 
data storage and reporting systems will allow the operators to optimize the system and provide the 
City with high quality of water service. Woodburn is in the process of upgrading their wastewater 
treatnient plant and a new SCAD A system will be developed for this new facility. The proposed 
treatment plants will use this system and will expand its function and abilities. Remote monitoring 
and control, modem connections to wells, treatment plants, reservoirs, and pump stations will allow 
the operators the freedom to operate the system from home via laptop computer hookup. This will 
reduce operator hours and improve system performance while ensuring a high quality water is 
delivered to the public. 
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1.7 CAPITAL IMPROVEMENT PLAN 

All of the projects identified during the preparation of this Water Master Plan and listed in the 
tables in this Chapter; were entered into the Capital Improvement Plan (CIP). The CIP schedules 
and prioritizes the projects and improvements over the next 24 years. Tables 12-1, 12-2 and 12-3 
list all of the recommended projects listed by type, year of construction, and classification 
respectively. The total present worth of the CIP is over $15,560,000 and includes transmission 
piping, distribl.ltions system improvements, treatment plants, reservoirs, and new wells. To ensure 
that Woodburn residents continue to receive a high level of water service, it is recommended that 
the City adopt this CIP and work toward completing the recommended projects as scheduled. 

To adjust and ·conform to changing conditions, it is recommended that the City regularly evaluate 
the syst~m performance and the CIP projects at a minimum of once every five years. This will 
allow projects to be modified, projects to be added, and projects to be deleted a5 the City grows and 
develops into the 21st century. 

1.8 FINANCIAL PLAN 

The City's fmancial audits indicate that during the last five years, the following ranges of revenues 
and expenditures were experienced: 

• Revenues (excluding interest) : $863,000 to $1,190,000 
• Total expenditures: $598,000 to $1,000,400 
• Net income (excluding interest): $185,000 to $382,000 
• Net income (excluding interest) and eliminating capital expenditures: $265,000 to 

$450,000, with an average of approximately $372,000 

The last rate increase, which was approximately 15%, occurred in 1992. Based on a review of 
Woodburn's financial status over the last five years, it is recommended that Woodburn consider a 
full water rate study. An evaluation of the estimated costs of the recommended improvements and 
the capital currently viable for financing those improvements, the City will have to develop sources 
of funding for the projects to allow them to be constructed as scheduled. 

Since Woodburn will be experiencing significant growth over the next twenty years, it is 
recommended that the City establish the necessary fee structure to allow them to adequately charge 
for improvements to their system that result from development and growth. Such fees as 
developers extension fees, connection fees, or general facilities fees should be evaluated to spread 
the costs of improvements to the right sources. Figure 1-4 illustrates the breakdown of the 
proposed improvements by 1- Improve flre flow and correct deficiencies; 2- Accommodate growth; 
and 3- provide treatment to remove iron and manganese. 
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Fig1:_1re 1-4 
Woodburn Water Master Plan 

Breakdown of Costs for CIP 
(1996 Dollars) 

Treatment to 
Remove Iron and 
Manganese 
$14,906,000 

1.9 PLAN Il\1PLEl\1ENTATION 

Fire flow and 
System 
Deficiences 
$2,753,000 

Accommodate 
Growth 
$4,186,200 

Implementation of this Water Master Plan should proceed through the following steps: 

1. Adopt this Water Master Plan by City Council Resolution. 
2. Submit the plan to the Oregon Health Department for review and approval. 
3. Proceed with the development of a Wellhead Protection Plan. 
4. Start the process of pilot testing and evaluating the proposed treatment process. 
5. Start the implementation of the Capital Improvement Plan as outlined herein. 
6. . Authorize a full water rate structure study to develop sources of project funding. 
7. Update and review the recommendations of this plan at least every 5 to 7 years. 
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2.1 BACKGROUND 

CHAPTER2 
INTRODUCTION 

The City of Woodburn has been supplying city residents for decades with water with no treatment 
and no disinfection. Changes in the water regulations over the last 10 to 15 years, continued 
custom~r complaints about water quality, anticipated regulations that will impact the Woodburn 
system, and antiC?ipated significant growth have all pointed toward the need for a Water Master 
Plan. A plan is needed to allow the City to: 

• ensure that the water supply system will satisfy all public requirements, 

• water quality will comply with the changing regulati~ns, 
• the distribution and storage system will provide reliable fire protection in the system, 
• and the water system can be expanded to economically meet future needs. 

This master plan will be the first Water Master Plan developed by the City of W oodbum. The 
W oodbum Water Division, operating under the direction of the Public Works Department, 
currently supplies water to approximately 18,500 part time and full time residents. It is estimated 
that the City will more than double in size over the course of the next 25 years. 

2.2 .. AUTHORITY, MANAGEMENT AND BUSINESS LOCATION 

The City of Woodburn has the responsibility and authority to plan for and to provide water services 
to its customers within its boundaries. The Water Division operates under the jurisdiction of the 
City Council of the City ofW oodburn. The City Council has fmal say in setting policy and making 
planning decisions for the Woodburn water system. 

The day to day operation of the W ater Division is headed up by the Director of Public Works, with 
direct supervision by the Public Works Program Manager. The Engineering Department provides 
technical expertise and guidance and day to day operations are handled by the field operations staff. 
The water engineering and operations staff respond to complaints, make system repairs, and 
monitor construction projects for the City. 

The Water Division offices are located at: 

City of W oodbum 
City Hall 
270 Montgomery Street 
W oodbum, Oregon 97071 
(503) 982-5245 
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2.2 PURPOSE 

This Water Master Plan will look at the whole system to determine how to best meet the water 
needs of City residents as the City grows and develops. The plan will incorporate current growth 
projections to estimate the quantity of water required over the next 25 years. 'This plan will 
evaluate the impact of current and projected Federal drinking water regulations on the City of 
Woodburn. Water quality characteristics will be assessed arid treatment objectives will be 
developed to meet the regulations and public demand for a high quality drinking water. Using the 
treatment goals, processes will be studied and developed that will meet these treatment goals. 
Budgetary cost estimates will be prepared, phasing of projects will be considered, and operations 
and maintenance characteristics will be evaluated in the reco~endation of a treatment system. 

A computer system model will be developed to study the distribution system and detennine what if 
any defi!=ieneies exist in the system. The model will identify pipes that are causing restrictions in 
the system, it will provide sizing information for proposed pipe extensions, and it will pin point any 
areas where pressures may be a problem. Once developed, the City engineering staff will use the 
computer model on a regular basis to evaluate the impact of proposed water system improvement 
projects. 

This Water Master Plan will look at the water storage in the system and its ability to provide fire 
protection and emergency supply. Protection of the public is a vital part of a water system and 
recommendations will be made on the Woodburn storage systems ability to meet the required 
demand. 

The Water Master Plan will report on the financial status of the water system and the operations and 
maintenance of the system. The Water Divisions' ability to finance the recommended projects will 
be critical to the implementation of the Plan. Operations and maintenance procedures will be 
itemized and outlined to establish the current system status and methods. 

The overall purpose of this Water Master Plan will be to develop a guide that can be used by the 
City to efficiently and effectively plan for and meet growth needs, regulations, and treatment 
objectives within the water system for the next 25 years. 
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CHAPTER3 
PLANNING DATA INFORMATION 

3.1 EXISTING/FUTURE SERVICE AREA 

The Woodburn service area is defined as the area within the city limits. With the exception of 
approximately I 0 units, residents outside the city limits but within the urban growth boundary 
(UGB) are not serviced by city water.1 The current service area includes approximately3285 
acres within the Woodburn city limits. The UGB includes 4110 acres. The city of Woodburn 
services approximately 18,504 full- and part-time residents. 

It was assumed for this report that the UGB will remain constant during the planning period and 
that all growth will occur within the UGB. Expansion of the city limits and service area to the 
UGB will be expected as areas are developed according to their zoned uses. Industrial expansion 
will occur in the northeast, southeast and southwest. Commercial development will occur along 
major thoroughfares and residential expansion is expected in the north and south areas of the 
city. Buildout of underdeveloped areas in the city is also expected. 

3.2 SERVICE AREA CHARACTERISTICS 

Woodburn is located in Oregon's Willamette Valley approximately 17 miles north of Salem and 
30 miles south ofPortlandin the Pudding River basin. The topography of the service area is 
relatively flat, sloping slightly to the northeast with an elevation range of 150 ·to 200 feet above 
sea level. The service area drains through Mill Creek and the Pudding River. Senecal Creek 
drains a small portion of the service area west ofl-5. There are no other physical formations of 
significance in the city. The climate is mild with wet winters and dry summers. 

The soils in the area are of two associations, Amity silt loam and Woodburn silt loam. Both of 
these formations are found throughout the city in all areas except drainage channels. The Amity 
series consists of poorly drained soils formed in mixed alluvial silts. The layer is generally 17 
inches thick overlaying a 7 -inch silt loam subsurface layer and a IJ-inch silty clay loam subsoil. 
The Woodburn series consists of moderately well-drained soils formed in silty alluvium and 
loess. The 17-inch surface layer overlays 37 inches of subsoil and a silt loam substratum to a 
depth of 68 inches. The course of Mill Creek is etched in Bashaw clay and Dayton soils and 
terrace escarpment are also found in the service area. 

The geology of the study area consists of Troutdale formation materials and Willamette silts 
overlying Columbia River basalt. Depth to basalt is unknown but thought to be approximately 
600 feet. The Troutdale formation consists of alternate layers of clay, silt, sand and gravel. The 
Willamette si lt formation consists of stratified silt, sandy silt, clayey silt and silty clay and has 
poor drainage characteris tics. (Wastewater Facilities Plan, 1995) The city is located in a 

1 From discussions with ciry staff. 
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Seismic Zone 3. All structures associated with the water system will be considered essential 
facilities according to the Uniform Building Code. 

Currently the city's source of water supply is the Troutdale aquifer. City wells extend to depths 
of 186 to 333 feet. Well yields range from 400 to 1200 gpm. 

3.3 SERVICE AREA AGREEMENTS 

The following summarizes the agreements that have been initiated that are related to the City of 
Woodburn Water System: 

Agreement Between Birdseye Division, General Foods Corporation (Agripac) and the City 
of Woodburn 

This agreement, dated April, 1971, is for the City to provide the facility with unmetered water to 
their ftre sprinkler system in exchange for the facility supplying the City with water from its well 
should it be needed during a fire emergency. The agreement, originally with Birdseye was 

transferred to Agripac when they purchased the facility. 

3.4 SERVICE AREA POLICIES 

The following summarizes the policies/ordinancesthat have been adopted relating to the 
Woodburn water system: 

Woodburn Resolution 1097 

This resolution establishes the current water rates for the City. 

Woodburn Ordinance 1515 

This ordinance provides for the payment of costs of extending water or sewer service lines by the 
property owner who benefit from the extensions. 

Woodburn Ordinance 1866 

This ordinance establishes regulations and rates for the city water system. It defmes the service 
provided, discusses meter policy, sets fees, charges and rates and discusses discontinuance of 
service. It establishes general policy items such as damage to City property, source 
development, cross connections, access and water conservation. 

Woodburn Ordinance2070 

This ordinance, dated September, 199 1, establishes the current System Development Charges for 
the City of Woodburn as authorized by ORS 223.297-223.3 14. 
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3.5 STATE LEGISLATION/REGULATIONS/GUIDELINES 

The following describes legislation that has been enacted by the State of Oregon, regulations and 
guidelines that are applicable to water supply planning. 

ORS 448.115- 448.285 Oregon Drinking Water Quality Act 

This legislation, enacted in 1981 , sets forth the mechanism for the state of Oregon to administer 
the federal Safe Drinking Water Act. It authorizes the Health Division to administer the 
legislation . The stated purpose of the legislation is to: 

• Assure all Oregonians safe drinking water 
• Provide a simple and effective regulatory program for drinking water systems 
• Provide a means to improve inadequate drinking water systems. 

It establishes the jurisdiction of municipalities, defines penalties and operator certification 
requirements. 

ORS 197 Comprehensive Land Use and Planning Coordination 

This legislation requires comprehensive lancfuse planning within the state and gives authority to 
local governments to conduct the planning. It also requires coordination of planning efforts. 

ORS 215 and 227 County and City Planning Authority 

This legislation establishes and defines the authority of counties and cities to conduct local 
p lanning. 

ORS 536.220-536.360 

This statute establishes the need for a statewide integrated, coordinated water resources policy 
and authorizes the Water Resources Department to administer it. 

Oregon Administrative Rules - Chapter 333, Division 61 

This document, dated January, 1996, provides the basis for implementing the Oregon Drinking 
Water Quality Act of 198 1 as required in ORS 448.1 3 1.. The Chapter sets forth responsibilities 
of water suppliers, establishes maximum contaminant levels and treatment and performance 
standards for water supp lies. It also establishes sampling and analytical, reporting and record 
keeping and public notice requirements. It outlines permit requirements, construction standards 
and land use coordination requirements. Operation and maintenance and product standards are 
also addressed. 
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Oregon Administrative Rules- Chapter 660, Division 11 

The purpose of this rule is to implementORS 197.712(2)(e)whichrequires that a city or county 
shall develop and adopt a public facility plan for areas within a urban growth boundary. The 
purpose of the plan is to ensure that urban development is guided and supported by appropriate 
types and levels of facilities and services and that the facilities are developed in a timely manner. 
The division contains definitions relating to a public facility plan, procedures and standards for 
developing, adopting and amending such a plan, the date for submittal of the plan and standard~ 
for review. 

Oregon Administrative Rules- Chapter 660, Division 31 

The purpose of this rule, entitled "State Permit Compliance and Compatibility ;• is to specify 
state agency responsibilitiesfor goal compliance and comprehensive plan compatibility for 
agency land use programs which involve the issuance of state pennits. 

3.6 ZONING/LAND USE 

Figure 3-1 shows land uses within the UGB. The land uses shown on Figure 3-1 are based on 
current zoning designations and indicate types of activities that are currently authorized on the 
property. Approximately 17 percent of the city is zoned for multi-family development and 3 3 
percent is zoned for low density, single family development. A total of 50% of the city's area is 
zoned for residential development. Approximately 12 percentofthe land use is designated as 
commercial and 14 percent as industrial. The industrial area includes the Woodburn Industrial 
Park located north ofHighway214 and four other areas in the City. Parks and open areas make 
up approximately 9 percent of the service area. Publicly owned lands comprise 15 percent of the 
area. 

3.7 POPULATION 

The population projection for the City of Woodburn is shown in Table 3-1. The population 
projection s hown in Table 3- 1 were derived from the Wastewater Facilities Plan (1995). Four 
forecasts were shown in the Wastewater Plan. They were based on the following: 

• Woodburn's highest historical growth rate held constant at 4.2 percent 
• Facilities plan growth rate (3.4 percent) 
• Woodburn's average historical growth rate 
• Portland State University (PSU) Population Research and Census Center 

projection 
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The 3.4 percent population growth rate was approved by the Wastewater Advisory Committee 
and City Council because it was considered to represent a conservative and reasonable projection 
that is greater than the average historical growth rate but less than the maximum historical 
growth rate and reflects the high population growth rate projections for the Portland metropolitan 
area. At the City's direction, the same population projection was used in this plan. 

Year 

1996 

2000 

2005 

2010 

2015 

2020 

HDR Engineering. Inc. 
December I 996 

Table 3-1 
City of Woodburn Population Forecast 

Permanent Summer Only 

16,727 1,777 

19,771 2,100 

23,368 2,482 

27,620 2,934 

32,646 3,468 

38,586 4,099 

3-5 

Total 

18,504 

21,871 

25,850 

30,554 

36,114 

42,685 
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4.1 INTRODUCTION 

CHAPTER4 
WATER SYSTEM DEMANDS 

This chapter looks at existing and projected water demands for the City of Woodburn. In addition, 
water conservation measures to reduce future water demands are presented. The water demands are 
projected for a 25-yearpla.nn.ing horizon. The projections are based on the assumption that all 
growth will be contained within the existing Urban Growth Boundary (UGB) and the current 
zoning will remain. 

4.2 EXISTING SYSTEM DEMANDS 

Based on metering records from 1992 to 1995, the average daily water demand (ADD) for the City 
of Woodburn ranged from 1.6 to 1.8 million gallons per day (mgd). The maximum daily water 
demand (MD D). which occurred during the summer monthst ranged from 3.5 to 4.3 mgd. The 
values are summarized in Table 4-1. The average ratio ofMDD/ ADD from pumping records is 2.3. 
It is reasonable to assume the ratio ofMDD/ ADD for pumping and demand are the same. 

Seasonal variation of water demand is illustrated in Figure 4-1, which shows the average daily 
demand by month during the period of July 1994 through June 1995. The demand follows the 
typical pattern of summer highs and winter lows. Superimposed on Figure 4-1, are the ADD and 
the MDD during the same time period. · 

Table 4-1 
Woodburn Yearly Water Deman<f1

> 

Average Daily Demand Maximum Daily Demand'~' 
Month·in which 

- Year MGD MGD 1\fi)D Occurred 
1992/1993 1.57 3.53 August 
1993/1994 1.65 3.83 JuJy 
1994/1995 1.78 4.34 July 
111 Based on metering records. 

(
2

) Based on ratio of MOD/ ADD from pumping records. 

There are no specific historical data available to determine the ratio of the maximum instantaneous 
system demand (MID) to the ADD. The maximum peak hour demand generally occurs during the 
evening dinner hours at typically 170 percent of the average demand for that day. During a 
maximum day, this demand would, therefore, be approximately2.3 times 1.7 or 3.9 times the 
ADD. For this master plan analysis, a MID/ADD factorof3.9 was used. 
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4.3 DEMAND CATEGORIES 

System demands were categorized by single-family, multi-family, commercial and industrial. The 
utility bill data base provided infonnation regarding the number of connections in each category. 
All of Woodburn's service connections are currently metered. Included in Table 4-2 are the total 
demand by category, the total number of connections (in 1996) per demand category, unit demands 
for each category, and the percent of the total demand per category. 

Table4-2 
Woodburn Existing Water Demand Per Demand Category 

Total .· ·Unit De~an~--
Percent of Total 

Demand Demand No. of Demand 
Category (gpd) Connection·Jl) . (g¢/eoil~e-dion) (%) 

Single Family 1,098,000 4,176 266 62 
Residential 
Multi-residential 310,400 127 2,440 17 
Commercial 315,800 386 820 18 
Industrial 520 3 173 0.03 
City Owned 38,300 56 697 2 
Fire Service 1,300 53 26 · 0.07 
Other (Flushing) 13,800 0.08 

Total 1,778,000 4801 - 100 

\''As of April1996. 
(l) Based on number of connections in June 1995 and demand from June 1994 

throughJune 1995. 
(J) gpd =gallon per day. 

The unit demand per single family residence was approximately266 gpd/connection. The unit 
demand per multi-family connection was calculated as 2,440 gpd/connection. The number of 
multi-family dwelling units per unit connection varies significantly, from 2 to 192, with an average· 
of23.4 units per connection(excluding duplexes) and a median of 12. The estimated per capita. 
water demand based on a 1995 full-time residential population of 16,727 and a part-time 
residential population of 1777 and the 1995 ADD of 1.8 mgd is 97 gallons per capita per day 
(gpcd). 

As indicated on Table 4-2, residential water demand accounts for about 80 percent of the total water 
demand. Commercial water demand accounts for 18 percent. City connections account for the 
remaining 2 percent of the water demand. Less than one percent of the water demand comes from 
the industrial and fire service categories. 

Fire flow places a high demand on the system for a relatively short period of time. Fire flow 
requirements must be added to the calculated service demands presented in this chapter. Fire flow 
demands are discussed in Chapter 6. 
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4.4 UNACCOUNTED-FORWATER 

Unaccounted-forwater results from unmetered demands, meter inaccuracies, leakage, hydrant and 
line flushing and testing, and authorized or unauthorized hydrant use. Typical water systems can 
average from 5 to 10 percent unaccounted~forwater. 

Woodburn conducts annual audits of pumping and water consumption records to measure its 
unaccounted-for water. A comparison of the past 10 years data, summarized in Table 4-3, shows 
the unaccounted-for water in Woodburn to range from 5 to 11 percent of production with a median 
·and average of 8 percent. To minimize unaccounted-forwater, leaking pipelines have priority 
replacement in Woodburn's distribution system maintenance budget. Unaccounted-forwater in the 
City ofWoodburnappears to be reasonable, and no special corrective action is recommended. 

Table4-3 
Woodburn Unaccounted For Water 

.. ·· . :Unace-oii~~~ror Water 
Ye~r ... . .MG :'· :-;: .i f: .. · ' I 

::· .. . :;: · P'):eent 

1994-95 56.6 9 · 
1993-94 55.3 8 
1992-93 64.4 10 
1991-92 863 11 
1990-91 50.4 8 
1989-90 67.0 11 
1988- 89 50.1 8 
1987-88 30.9 5 
1986-87 31.0 5 
.. Average 54.7 8 

4.5 WATERCONSERVATIONPROGRAM 

Water conservation requirements for cities pursuing additional water rights have been established 
by the Oregon Department of Water Resources(ODWR). The basic philosophy of the 
requirements is that in looking at a range of water supply options, a utility must include water 
conservation measures as a water supply option. Water conservation measures can be used to 
reduce both overall demand and peak demand. Conservation measures include both demand side 
strategies, which lessen the demand, and supply side strategies, which supply the demand through 
an alternative source or through a more efficient system. Water conservation measures are grouped 
into four categories: 

• Public Education 
• Technical Assistance 
• System Measures 
• Incentive/Other Measures 
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W oodbum' s current water conservation program includes: 

• Leak detection and water line repair and upgrading 
• Annual water audit to calculate the amount of unaccounted-forwater 
• Metering of all service connections 

The following water conservation measures are recommended for consideration: 

Public Education 

The ODWR requires some type of public infonnation program to publicize the need for water 
conservation. Options may include television and radio public service announcements, news 
articles, and public water system bill inserts. It is recommended that Woodburn implement this 
measll11? through hill inserts. The A WW A has pre-printed brochures with which can be used as bill 
inserts. 

Technical Assistance 

Bill Showing Consumption History 
In this conservation measure, the customer's water bill lists the percentage of increase/ decrease of 
water use for a time period compared with the same period in the previous year. This technique has 
been used successfully by electric utilities. 

Customer Assistance 
Ibis includes responding to customers questions related to water conservation. Woodburn could 
implement this measure through appointing a current staff member to become a specialist in water 
conservation, who could address customer concerns or questions which may develop. 

System Measures 

Limit Unaccounted Water/Leak Detection 
Ibis measure involves a regular and systematic program of fmding and repairing leaks in system 
mains and laterals. A water audit is a mandatory conservation measure of the ODWR. Woodburn's 
current water conservation program includes both a leak detection and water line repair and 
upgrading program and an annual water audit. 

Require Meters 
This measure involves the installation of meters for all service connections. The ODWR requires 
that all connections be metered. Woodburn has metered all service connections. The City should 
maintain their periodic meter testing and repair program. 

HDR Engineering, Inc. 
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Incentives/Other Measures 

Single-Family/Multi-FamilyKits . 
Kits are distributed which contain easily installed, water-saving devices to single-family residential 
homes and the owners and managers of apartment buildings and condominiwns. Devices in the 
kits include shower flow restrictors, toilet tank water displacement bags, leak detection dye tablets, 
and an informational brochure. 

The toilet tank displacement bag lessens the amount of water used to flush by holding a small 
amount of water out of use. Non-conserving toilets equipped with tank displacement bags use 4.8 
gallons per flush versus 5.5 gallons per flush for a non-conserving toilet without a tank 
displacement bag. 

Part :of tbe National Energy Policy Act of 1992 governs water fixtures and requires water saving 
plwnbing fixtures for new construction. Existing fixtures do not have to be removed, but new 
construction must include water fixtures which meet the requirements. This regulation requires a 
maximum flow 2.5 gprn from a shower head (a "low flow" shower head). 

Nurseries/ Agriculture 
This technique includes the application of current technology to water use practices of large 
agriculture/urigationoperations, such as nurseries and park department facilities. The practices 
include moisture sensors, flow timers, low volume sprinklers, drip irrigation, and other practices to 
increase irrigation efficiency. 

Landscape Management/Piayfields 
In this technique, low water demand landscaping in all retail customer classes (private, public, 
commercial, industrial, etc.) is promoted. Local nurseries are encouraged to ensure the availability 
of plants that achieve this objective. 

Increasing Block Structure and/or Seasonal Pricing 
Water conservation can be encouraged by increasing the unit price of water as consumption 
increases (an increasing block rate or inverted block rate) and seasonal pricing, in which the unit 
price of water is increased during the high seasonal use period (the summer months for Woodburn). 

· With this structure, the customer is more conscious of the quantity of water consumed which may 
encourage water conservation. 

Woodburn currently charges a flat unit rate up to a basic quantity, then a lower unit rate for 
quantities above the basic quantity. The ODWR requires that systems evaluate the feasibility of an 
increasing block and/or seasonal rate structure, although implementation of this rate structure is not 
required. 
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Proeram Effects on Demand 

It is expected that a water conservation program for Woodburn would have some measurable · 
effects on system demand. A 15 percent reduction in residential water use over a 10 year period 
has been indicated as a goal for a utility conservation program which involves plumbing code 
changes for new construction, an aggressive fixture retrofit program and a landscape water 
conservation program. It is expected that a moderate conservation program would reduce demands 
between 5 and 8 percent over the ensuing 1 0 year period~ 

4.6 PROJECTIONMETHODOLOGY 

The population forecast for Woodburn is shown in Table 3-1 . Projected water demands were 
based on the population projection and per capita demands. This approach assumes commercial 
and industrial demand growth rates of3~4%, the same as the population growth rate. The . . 
Woodburn Wastewater Master Plan (1995) projects a commercial flow growth rate of 3.4% and an 
industrial flow growth rate of 0.5%. Since the industrial component of the water demand is very 
small, the difference made by this simplifying assumption will be negligible. 

4.7 FUTURE DEMAND PROJECTIONS 

Projected water demands at five year increments through2020 are summarized in Table 4-4. Water 
projections were made asswning two water conservation impact scenarios. They include a "no 
impact" scenario, in which water conservation measures fail to reduce the per capita water demand, 
and a "moderate impact'' scenario in which the reduction achieved from conservation measures is 8 
percent. It is assumed that the 8 percent reduction is accomplished linearly over a 10 year period 
beginning with program implementation in 1997 and resulting in an ultimate reduction of per capita 
water demand to 90 gpcd in 2007. Unit demands are then expected to remain constant through the 
year2020. 

The MDD was calculated based on the ratio of MOD/ADD of2.3 . The MOD projections for both 
scenarios are summarized in Table 4-4. 

Table 4-4 
Water Demand Projections 

No Conservation Impact 
Year ADD(mgd) 

1995 1.78 
2000 2.10 
2005 2.5 1 
2010 2.96 
2015 3.5 1 
2020 4.14 

1
'
1 Actual demand 
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MDD(mgd) 

4.341' 1 

4.83 
5.77 
6.81 
8.07 
9.52 
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Moderate Conservation Impact 
ADD(mgd) 

1.78 
2.05 
2.36 
2 .73 
3.23 
3.82 
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Production requirements are the sum of the demand requirements plus unaccounted-forwater. It is 
assumed that Woodburn will continue their maintenance program and that unaccounted-for water 
will remain unchanged at 8% of production. Table 4-5 summarizes projected water production 
.requirements. Figure 4-2 illustrates production projections for both conservation scenarios. 

Table4-5 
Water Production Projections 

No Con~ervationlmpact 
Year ADD(mgd) MDD (mgd)<: 
1995 1.92 4.46''' 
2000 2.27 5.22 
2005 2.71 6.23 
2010 3.20 7.35 
2015 3.79 8.72 
2020 4.47 10.28 

'''Actual production. 
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: Mod~rateConservation Impact 
. ADD'(' d) ' ., .. , ' ,· ·mg .. 

1.92 
2.21 
2.55 
2.95 
3.49 
4.13 

.· · MDD.(mgd) 
4.46 \I} 

5.10 
5.86 
6.78 
8.03 
9.50 
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Figure 4-2 
Woodburn Water Production Projections 
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CHAPTERS 
EXISTING SYSTEM INVENTORY /REVIEW 

5.1 SUMMARY OF AVAILABLEINFORMATION 

Information on the existing system was primarily provided by City of Woodburn staf( and a site 
visit. The general characteristics of the City's water system are illustrated on the water system map 
found in the back of this Master Plan. · 

The City of Woodburn currently draws water from the Troutdale Aquifer from six wells. Water is 
distributed to customers through approximately 66 miles of water pipe varying in size from 4 
inches to 24 inches in diameter. The system also includes substandard piping of 1 and 2 inch size. 
One o~rating water storage reser\roir serves as a system pressure regulator and provides some 
emergency reserves. A second elevated water reservoir is currently out of service. The system 
consists of a single pressure zone. Detailed descriptions and inventories are summarized in this 
chapter. 

5.2 FACILITIES DESCRIPTION/CONDITION 

Source of Supply 

The City of Woodburn has 6 active production wells supplying groundwater to the system. The 
City has six other wells that are note in production at this time. The wells are described in detail in 
Table 5-1. In 1995, average day production from the wells was 1.78 mgd (1236 gpm), with a 
maximum day production in July of 4.58 mgd (3180 gpm). The location of the wells within the 
system are shown on the Water System Map which is inserted in the back of this Water Master 
Plan. 

The well pumps feed directly into the system during operation The pumps are controlled through 
an Autocon control system based on the level in the water reservoir. The system rides on the level 
of the tank and system pressures are generally 45 psi to 60 psi. 

Storage Facilities 

The City of Woodburn currently has one operating reservoir in the system. This reservoir is an 
elevated steel tank and has a capacity of750,000 million gallons. There is also one reservoir which 
is out of service. The reservoirs are described in Table 5-2. The operating reservoir provides peak 
demand storage, emergency reserve, and hydraulic gradient control for the system. 
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Description 

Shop No. I 
Shop No.2 
Library 
Settlemeir Well located at the intersection 
of West Hayes St. and Settlemeir Avenue. 
Drilled in 1952. 
Old SPRR 
Abandoned 
Nazarene Well located on Woodland 
A venue. Drilled in 1967 
Legion Park Well located on Alexandra 
Avenue. Drilled 1974. 
Warren Donner Well located on Country 
Club Road. 
Centennial Well located 2205 National 
Way. Drilledin 1988. 
Astor Way Well located at J I 08 Astor 
Way. Drilled in 1989. 
King Way 
Senior Estate 

HDR Engineering, Inc. 
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Table 5-1 
City of Woodburn 

Existing Wells 
Capacity 

600 gpm 
Depth= 183' 

l,OOOgpm 
Depth=333' 
868 gpm 
Depth= 194' 
l,OOOgpm 
Depth=280' 
l,OOOgpm 
Depth=273' 
1,000gpm 
Depth= 279' 

5-2 

Function 
Not in Service 
Not in Service 
Not in Service 
Provides water to the central part 
of Woodburn. 

Not in Service 

Provides water to the northwest 
part of Woodburn. 
Provides water to the southern 
area of Woodburn. 
Provides water to the north 
central area of Woodburn. 
Provides water to the northeast 
area of Woodburn. 
Provides water to the north 
central area of Woodburn. 
Not in Service 
Not in Service 

Comments 

Well is manually controlled 
through Autocon panel. 

Well is manually controlled 
through Autocon panel. 
Well is manually controlled 
through Autocon panel. 
Well is manually controlled 
through Autocon panel. 
Well is manually controlled 
through Autocon panel. 
Well is manually controlled 
through Autocon panel. 
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Table 5-2 
City of Woodburn 

Existing Water Storage Reservoirs 
Capacity Overflow 

Description (gallons) Elevation Comments 
Elevated Steel Tank. Located near 750,000 140 feet 
Broadway and Front Street 
Elevated Steel Tank. Located near 60,000 140 feet Currently not in use due to 
Broadway and Front Street. leakage problems. 

Transmission and Distribution Piping 

The Cicy of Woodburn has a network of transmission and distribution piping ranging in size from 4 
inches to 24 inches in diameter. Substandard pipe of 1 and 2 inch diameter that exists is being 
routinely replaceq. Transmission lines connect major service areas of the city. A pipe inventory 
lists approximately 66 miles of pipe with the majority being 6-inch or 8-inch diameter service 
piping. A summary of the quantity of pipe by diameter is illustrated in Figure 5-l. The pipe 
materials include PVC, cast iron, ductile iron, steel, galvanized steel and asbestos cement. Ductile 
iron and cast iron pipe make up the majority of the system. The City has an ongoing program of 
repair of their system, which is done by the City staff. The system has fire hydrants and valves 
throughout the system to provide customers with fire protection. 

Telemetry and Controls 

The City of Woodburn uses an Autocon telemetry system to monitor and control the water supply 
and distribution system. The heart of the system is a central control panel located near the elevated 
storage tank. The central panel contains the following information: 

• indication lights for current status information 
• elevated tank level indicator and recorder 
• system pressure indicator and recorder 
• HAND/OFF/AUTO switches for well pump control 
• elapsed pump operating time 
• High and low elevated tank level alarms 

F ield data are telemetered to the central panel using leased telephone lines. The high and low tank 
level alann s ignals are also sent to a monitoring service which relays the alarm to the Woodburn 
police station. The te lemetry system has no battery backup and is approximately30 years old. 

There are no operating or intrusion alarms at the wells. Flow metering is by turbine-type flow 
meters. 
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CHAPTER6 
STORAGE AND FIRE FLOW REQUIREMENTS 

6.1 FIRE FLOW STANDARDS 

Fire flow demand refers to the required water flow rate that is available for fighting fires. The high 
fire flow rates place a high stress on the distribution and supply system for relatively short periods. 
A fire flow demand usually occurs at one location, but can affect a large part of the water 
distribution system. To ~nsure that the system is capable of provid~g the minimum required flows 
under most conditions, fire flows are calculated while imposing maximum day demands on the _ 
system with the largest source of supply out of service. If the water system is not designed properly 
for fire flow demands, high water main velocities will cause excessive head loss in the system and 
water pressures will drop to unacceptable levels. Systems without adequate storage facilities or: 
production capabilities, will have difficulty meeting the required fire flow demands. 

Woodburn's minimum fire flow requirements are based on fire flow demands specified in the 1994 
Standard Uniform Fire Code and set forth by the Insurance Service Office (ISO) in the Guide for 
Determination of Required Fire Flow (December 1974). 

6.2 FIRE FLOW REQUIREMENTS 

In the City of Woodburn, fire flow requirements for large facilities are determined on a case-by­
case basis. The fue flow requirements are established by Woodburn • s Fire Marshall, based on 
recommendations of the underwriting insurance company for the facility. ·Woodburn's minimum 
fire demands by land use classification are summarized in Table 6-1. Also presented in Table 6-1 
are ISO requirements for each zoning classification. Duration's of! SO fire flows are based on 
Table 4 ofiSO's Grading Schedule for Municipal Fire Protection. 

To comply with OAR 333-61-025, during a maximum day demand fire flow event, the pressure at 
any point in the system should not drop below 20 pounds per square inch (psi). The distribution 
system, storage reservoirs, and sources of supply all work together to provide the required flow at 
the site of the fire while maintaining the system pressure above 20 psi. 

The fire flow requirements shown are used as a guideline. The actual fue flow required for a 
specific structure is dependent upon the following items: 

• Size of the Structure(s) 
• Location of the Structure/Project 
• Type ofCons.tructionMaterials(Wood vs. Concrete/Brick, etc.) 
• Number of Stories 
• Building Fire Protection Systems (Sprinklers, Automatic Fire Doors, etc.) 
• Proximity of Adj acent Structures 
• Type of Occupancy/Building Use (Any flammable chemicals being stored, etc.) 
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Table6-1 
Required Fire Flows on the Peak Day 

Insurance Services Office WoodbuJ'Il·FireDlstric:t- Minimum 
. Requirement 

Fire flow Duration FireF'low · ·. · .. 

Class (gpm) (Hours) (gpm) Dura·tlon (Houn) 

ResidentiaV 1,000 2 1,00<t 2 
Single .Family 
Residential Multiple 3,000"' 3 1 ,5oo- 2,ooo• 2 
Family 
Commercial 3,000"' 4 1,500 2 
Schools 4,000° 4 - -
Industrial 5,000 5 1,500 2 
1 Based on W ood-framehouse with approximately2,600 square. feet or smaller houses grouped closer than 

40 feet apart. Add 500 gpm for shingle roofs. 
2 Based on Rural, Semi-Rural, Semi-Urban, Urban, and Planned Unit Developments with 10 or more 

Residential Units. 
3 Based on Wood-frame construction of an apartment complex with approximately23,000 square feet 

• For Multi-Family structures having over 4,000 gross squm feet 
5 Based on Ordinary construction materials, and an approximate gross ·area of 50,000 square feet. 
6 Based on Non-combustible materials with a ·gross area of approximately 125,000 square feet. 
7 Based on Ordinary construction materials with a gross area of approximately 81,000 square feet 
1 No consideration is given towards sprinkler systems in any of the above calculations. Sprinkler systems 

can reduce the required frre flow by 50 percent or more in some cases. 

6.3 FIRE FLOW REQUIREMENTS BY ZONING CLASSIFICATION 

Table 6-2 summarizes the recommended fire flow demand for Woodburn by zoning classification. 
Zoning information was obtained from the City of W oodbum' s Comprehensive Plan ( 1978, 
amended 1996). The fire flow recommendations were developed based on the ISO requirements 
listed in Table 6-1. 

Future project development will be required to be designed and constructed using fireproof 
materials, partitions, and fire sprinklers to keep fire protection demands less than those shown on 
Table 6-2. When a new development is proposed, the City will analyze the development's impact 
on the water system. Using the distribution system computer model, the City will calculate the 
available maximum day demand fl.re flow at the site of the proposed development. Calculated 
available flre flow will be compared to the values listed in Table 6-2. If the available fire flow is 
less than the required value, the developer may be required to either modify the proposed method of 
construction to reduce the required fire flow or make system improvements to increase the available 
fire flow in the water system within the development. Proposed improvements to the Woodburn 
water system should be consistent with the latest version of the Woodburn Water Master Plan. 
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Table6-2 
Fir~ Flow DemaQd$ by Zoning Classific?Ition 

(All flows are calculated on the Maximum Day) 
Zoning MinimuiJi.;Requir.ed 

Classification Fire Flow (gpm) Duration (Hours) 

Residential ( <12 units/acre) 

Residential(> 12 units/acre) 
Commercial 

Public Use 
Industrial 

Equalizing 
Storage 

1,000 2 
3,000 3 
3,000 4 
4,000 4 
5,000 5 

6.4 STORAGE REQUIREMENT 
STANDARDS 

......,..,._-+- Storage used for diurnal 
variations in the 24 hour 
demand 

Water storage in a system is composed 
of two parts: I) equalizing storage and 2) 
emergency standby or fire reserve 
storage. This is illustrated graphically in 
Figure 6-l. Each of these storage 
components is described as follows: 

Emergency 
Standby or Fire 
Storage Storage used for fire 

flow demands, power 
outages, and other 
emergencies 

Figure 6-1 
Typical Storage Reservoir Breakdown 

Equalizing Storage 

Equalizing storage within a water system 
allows the components of a water supply 
and transmission grid to be sized for the 
average rate of demand on the maximum 
day. Over the course of a 24 hour day, 

there are significant variations in the water demand. The maximum instantaneous demand (MID) 
can be as much as 75 percent to 80 percent higher than the 24-hour average flow. Adding wells to 
the system and constructing the treatment plant and pumping system to provide the MID flow is not 
economical. Therefore, stored water is utilized to make up the deficit between the average daily 
and the maximum instantaneous demands. The quantity of equalizing storage required is 
dependent on the capacity of the production system with the largest source out of service. In the 
case of Woodburn this would be with one of the large wells out of service. 

The City of Woodburn has not recorded its specific daily or diurnal demand curve. For the 
purposes of this Water Master Plan analysis, a typicaJ water system diurnaJ curve was used to 
determine the quantity of equalizing storage required for the Woodburn system. This typical 
system diurnal curve is shown in Figure 6-2. Volume 1 
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If the production capacity sigq.ificantly e:Xceeds the average daily demand, the volume of equalizing 
storage can be minimal. If the produc~on capacity of the water sources is limited to the maximum 
day demand, more equalizing storage is required to meet peak demands. For Woodburn, it will be 
less costly to add storage capacity (on the order of 50 cents per gallon) than to construct and operate 
treatment plants (on the order of one dollar per gallon).· Therefore, this plan recommends installing . . 
wells and building treatment to meet maximum day demands and using less costly storage facilities 
to meet peak demands. Using the diurnal curve illustrated in Figure 6-2, the projected demands for 
Woodburn, and the projected well capacities, the required equalizing storage was calculated and is 
presented in Table 6-3. 

Tab1e6-3 
Required Equalizing Storage 

Maximum Day . Treatment Plant 
Demand Production CapacitY 

Year (MGD) (MGD) 

1995 4.46 5.41 
2000 5.22 6.12to 10.44 
2005 6.23 7.56to 10.44 
2010 7.35 7.56to 10.44 
201 5 8.72 9.00to 10.44 
2020 10.28 10.44 

· Largest well source out of service. 
2
. Depends on the production capacity available. 
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. . Minimum Maximum 
EqualiZing Storage 
Requi~·(G:"al) 

Equa1izingSjorag~ 
Requirool{(Jaiy· : 

480,000 480,000 
190,000 730,000 
290,000 720,000 
360,000 1,520,000 

1,010,000 1,800,000 
2 ,230,000 2,230,000 
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Emereency Standby Storaee 

Emergency standby storage provides water supply during fires, equipment failures, power failures, 
or during natural disasters such as earthquakes or floods. Although, Wllike equalizing storage, 
emergency standby storage is seldom used, it is important part of the safety and reliability of the 
water system. The volume required for emergency standby storage is detennined based on the 
amount of water needed for both fire-fighting reserves and/or emergency conditions. 

Fire flow storage is des·cribed earlier in this chapter. Fire fighting storage is the product of the 
required fire flow multiplied by the duration of the fire. Fire flow storage is one component of 
emergency standby storage. Depending upon the methods used fire flow storage can either be 
considered to be included in or be in addition to emergency standby storage. 

Emergency standby storage is based on the projected emergency duration and consequence in 
conjunction with the rate of supply available. It is difficult to quantify emergency standby storage 
and the quantity provided in a system should be based on an analysis of the vulnerability of the 
system_ and its ability to provide drinking water to the public. With only one source.of supply the 
minimum recommended emergency standby storage is on the order of 800 gallons of storage for 
each equivalent residential connection. Based on an estimated average day demand of266 gallons 
per connection, 800 gallons is approximately equal to three days of standby storage per connection. 

However, each water system is unique and in systems like Woodburn's with multiple sources of 
supply, the 800 gallons per connection standard can be reduced because it is not likely that all of the 
well sources will be out of service at the same time. The Woodburn emergency .standby storage 
volume required is reduced significantly if it is assumed that the "source of supply" are the wells 
rather than planned treatment plants. This is because taking one large well out of service reduces 
source production by only 1.4 mgd while the reduction in source production of taking a treatment 
plant out of service varies depending upon the number of treatment plants. Even if it were assumed \'..t• 

that the wells were "sources of supply'' in the emergency-standby storage calculation and that it. 
would be acceptable to supply untreated water into the system under emergency conditions, it is 
recoi11I1iended that a minimum of200 gallons per connection be set aside for emergency-standby 
storage. 

If it is assumed that only treated water should be introduced into the system, one centralized plant 
would required more storage than two or more treatment plants. Based upon 13,300 year 2020 
ERU' s, the following calculations show the range of emergency standby storage: 

Minimum 
Minimum storage= 200 gpc x 13,300 ERU's 2.7 million gallons 

One Centralized Treatment Plaut 
Maximum emergency standby storage required- one treatment plant 

HDR Engineering. Inc. 
December /996 

(800 x 13,300) = 10.6 miJlion gallons 

6-5 

Volume 1 
Page 1165 

Woodb urn Water Master Plan 

Chapter6 



Two Neighborhood Treatment Plants 
Total water production capacity 
Largest water source out of service 
Remaining capacity (firm production capacity) 
Emergency Standby Storage Required- Two Treatment Plants 

(10.6 mg- 4.8 mg) = 

Five Wellhead TreatmentPiatlts 
Total water production capacity 
Largest water source out of service 
Remaining capacity (firm production capacity) 
Emergency Standby Storage Required- Five Treatment Plants 

(10.6mg-7.7 mg) = 

12.0mgd 
7.2mgd 
4.8mgd 

5.8 million gallons 

12.0 mgd 
4 .3mgd 
7.7mgd 

2.9 million gaUons 

Considering the unique nature of the Woodburn system, multiple well sources with two 
neighborhood treatment plants it is recommended that an equivalent emergency standby storage of 
2.9 million gallons be provided. With this storage volume it will be important that the City have 
established procedures to promptly notify all customers of emergency conditions to request that 
they conserve water. A summary of the storage requirements are listed in Table 6-4. 

Table6-4 
Summary of Year 2020 Storage Components 

: Recomm·eli4.~d·:v o~ume ' ·' 

Storige:Component 
.. 

(G~Ii4in~Y,~ ·.·-~·· .. 
Equalizing Storage 2,230,000 
Maximum Fire Flow Reserves 1,500,000 
(5,000 gpm for _5 hours) 
Emergency Standby 2,900,000 

Since emergency standby storage volumes exceed fire flow reserve storage the minimum total 
recommended storage volwne is approximately 5, 15 0, 000 gallons. Allowing credit for the existing 
7 50,000 gallons of elevated storage leaves a remaining required storage volume of 4,400,000 
gallons. Therefore, it is recommended that a 2.2 million gallon storage reservoir be constructed at 
each of the two treatment plant sites. 

Construction of this storage can be phased so that the first 2.2 million gallons is constructed with 
the first treatment plant by year 2000 and the second 2.2 million gallons is constructed along with 
the second treatment plant by 2010. The need for storage beyond that recommended for 2020 
should be reevaluated within the next five to ten years baseq upon actual population growth rates 
and corresponding increases in demand. However, it is likely that it will be beneficial in the distant 
future to site additional storage in the northwest and/or southeast parts of the system. 
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CHAPTER7 
PERFORMANCE AND DESIGN CRITERIA 

7.1 WATERQUALITYPARAMETERS 

Water quality must conform with the Federal Safe Drinking Water Act (SDWA) as amended and 
Oregon DepartmentofHealthcriteriaas specified in ORS 448.115 to 448.285. The State of 
Oregon under OAR Chapter 33 3 has established rules for the regulation and operation of water 
systems. Section 3 33-61-030 of these .rules identifies water quality requirements that must be met. 
These regulations defme monitoring requirements, maximum primary and secondary contaminant 
levels (MCL's ), follow-up action that must be taken, and define when public notification is 
required. Water quality requirements are presented in detail in Chapter 9. 

7.2 TREATMENT ISSUES (SDWA) 

The water source for the Woodburn water system is groundwater from the Troutdale Aquifer. This 
source is untreated and has been exempt from disinfection under OAR 333-61-032( 6). Treatment 
and water quality issues are discussed in detail in other sections of this Master Plan. 

7.3 SYSTEM DEMANDS 

The average daily demand (ADD) for 1995 was approximately 1.8 mgd for the City's system. 
·· Based on a full-time service area population of 16,727 and a part-time population of 1, 777 within 

the City's service area, the average per capita domestic demand is 97 gpcd. 

The maximum day demand (MDD) in 1995 was approximately 4.3 mgd. The ratio of this demand 
to the average daily demand is 2.39, slightly higher than the average of2.3 for 1992-1995. For 
purposes of analyzing the water system, the ADD will be multiplied by 2.3 to determine MDD .. 
The 1995 maximum Instantaneous Demand (MID) has been estimated to be approximately 3.9 
times ADD or 4,820 gpm. 

Recommendedfue flows are summarized in Table 6-2. Fire flows will be combined with MDD for 
system hydraulic analysis . 

Refer to Chapter 4 for additional information regarding current and future water system demands. 

7.4 BACKUP SUPPLY/SYSTEMS 

It is highly desirable to bave·as much redundancy as economically feasible within the water system. 
This is particularly true with respect to meeting fire flow requirements. Frequently fires occur 
when natural disasters such as earthquakes strike, or major fires often can cause power outages 
which can severely impact fire fighting efforts if the water is supplied from a nearby well. For 
these reasons, the Insurance Services Office (ISO) looks very closely at all aspects of a water 
system when evaluating and grading the system for fire protection effectiveness. 
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Backup or redundant considerations and criteria for water systems include: 

• Back-up emergency power, or dual power sources for well stations (depending on 
available storage). 

• Multiple storage tanks. 
• Looped or dual transmission mains. 
• Telemetry systems with alarms for critical components in the system. 
• A broad, looped distribution system. 
• Redundant components in the supply works. 
• Isolation valves at critical connections, and frequently spaced along major transmission 

mains so that damaged portions of main can be easily isolated and repaired. 
• Adequate number and location of fire hydrants. 
• Adequate storage of water in reservoirs to supply fire flows with the largest source 

component of the system, such as a well pump or transmission line out of service. 

7.5 FIRE FLOW STORAGE 

Using the fire flows and fire dtiration' s listed in Table 6-2, the fire flow storage required for the 
largest frre flow demand in the Woodburn system is 5000 gpm for 5 hours or 1.5 million gallons. 
Using the current city minimum fire flow guidelines, the maximum fire flow is 2000 gpm with a 
duration of2 hours for residential multi-family structures or 240,000 gallons. Even the largest fire 
flow volume is less than the recommended emergency standby storage volume. Therefore, the 
more stringent ISO criteria can be· met ·by considering that the fire flow reserve storage is contained 
within the emergency standby storage volume. 

7.6 EQUALIZING STORAGE 

Equalizing storage requirements are defined in Chapter 6. It is recommended that the treatment. 
system be designed to meet the demand of the maximum day and that sufficient equalizing storage 
be constructed to meet the maximum instantaneous demands during the maximum day. 

7.7 EMERGENCYSTANDBYSTORAGE 

Emergency standby storage requirements are defined in Chapter 6. The City has the advantage of 
having multiple sources of supply, therefore the volume of recommended emergency standby 
storage is reduced significantly from that which would be required with a single source of supply. 

7.8 SYSTEMDESIGNSTANDARDS 

This section presents the general design criteria for the distribution system. These criteria along 
with the fire flow standards listed in Table 6-1 are considered to be the minimum standards for all 
facilities within the Woodburn water system. 
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The standards presented in this section will be used to analyze the existing system to identify 
deficiencies that may exist and will serve as a basis of design of the proposed syste~. The analysis 
of the system will be discussed in more detail in later chapters. 

General 

• All new developments connecting to the system shall be designed by a Professional 
Engineer registered with the State of Oregon. 

• City of Woodburn retains the right to inspect all new facilities during construction, and 
prior to being placed in service. 

• Connections to the existing water system must be in accordance with City standards. 
• Service lines shall be installed so that each residential, commercial, and industrial structure 

will have a separate meter. If approved by the designated utility, domestic water 
<;onsumption may be measured by a master meter for service to a complex, under single 
ownership, and where water line subdivision is impractical. Service lines providing fire 
flow may be required to be equipped with a fire detection check valve and/or appropriate 
cross-connection control devices as required br OAR 333-61-070. 

Pipelines 

• Water lines should be constructed within City or County right-of-ways or within private 
easements. Easements should be at least 16-feet wide. Pipelines should be located at least 
5 feet inside all easements and right-of-ways. 

• Minimum pipe sizes: 
6 inch for looped distribution pipes 
8 inch for dead-end pipes 
12 inch for transmission pipes 
Actual pipe size may be larger in some areas due to system requirements 

• Pipelines should be looped where possible. 
• Maximum pipeline flow velocities 

Maximum Day Demand- 5 feet per second 
Fire Flow Condition under maximum day demand conditions- I 0 feet per second 

• System pressure 
Maximum Day Demand - 40 psi minimum at any point 
Fire Flow Condition - MDD- 20 psi minimum at any point 
Maximum allowable pressure- 1 00 psi 

• As a minimum, pipe materials should meet A WW A Standard C I 00 for ductile iron pipe 
and fittings unless approved by the City. 

• All water mains should have a minimum cover of 30 inches over the top of the pipe. 

HDR Engineering. Inc. 
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• Minimum separation distances between water mains and sanitary sewer mains should . 
conform to OAR 333-61-050 (Figure 1) when the mains are parallel, and the water main 
shall be a minimum of 1.5 feet above the sanitary sewer when crossing. Adjustments to 
these requirements may be allowed if the proposed adjustments are within the latest 
guidelines published by the Health Division of the Oregon Department of Human 
Resources. 

• A minimum separation distance of 5 feet horizontally be maintained between water mains 
and storm sewer systems. Lesser separations will be allowed if it is shown that it is not 
feasible t~ locate the water main further away. 

• All new piping should be pressure tested to a minimum of 150 psi over normal working 
pressures for 15 minutes. 

Valves 

• A sufficient number of valves should be installed in the system to allow isolation of the 
system for maintenance and repair. As a guideline, valves should be located at all tees and 
crosses, at all intersections, and have a maximum spacing of 800 feet. 

• Two-inch minimum air and vacuum release valves should be installed at all high points in 
the piping system. 

Fire Hydrants 

• Fire hydrants should be 5-1 /4 inch or larger. Hydrants should be spaced a maximum of700 
feet apart in residential areas and a maximum of 300 feet apart in multi-family residential 
areas, commercial areas, and. industrial areas. Actual hydrant spacing and location will be 
determined on a project by project basis in consultation with the Fire Marshall. 

• Maximum length of six-inch fire hydrant leads shall be 50 feet of equivalent length pipe 
including fittings. 

• Dry-barrel type of construction conforming to A WW A C502 and equipped With Nationat 
Standard lbreads, or devices. 

• Fire hydrant type, features, and spacing must be approved by the City and the Fire Marshall. 

Disinfection and Testing 

• All new pipe, reservoirs, and appurtenances must be flushed, disinfected, and tested in 
accordance with the standards of OAR 333-61 -0SO,A WW A C600 and 0 105. 

Cross Connection Control 

• Where there exists a possibility of contamination of the potable water system, 
appropriate cross connection control measures must be taken to protect the water 
system. Refer to OAR 333-6 1-070, Cross Connection Control. 
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CHAPTERS 
WATER SUPPLY RESOURCES 

8.1 INTRODUCTION 

This chapter presents an evaluation of Woodburn's water supply resources. Included is: 

• A summary of the projected water needs of the City through 2020 
• A look at the supply and capacity requirements to meet the water needs 
• An identification and assessment of the potential sources to meet the supply 

requirements including the long-term reliable/sustainable yield of the source 
• The City's legal ability to acquire the source (i.e. the water rights), and: 
• The quality of the source · 

8.2 FUTURE SUPPLY NEEDS 

Water supply projections for Woodburn as described. in Chapter 4 indicate that by 2020 an 
average daily demand (ADD) of 4.47 and a maximmn daily demand (MDD) of 10.2~ will be 
required. The water production requirements for Woodburn expressed in 5-year increments 
through 2020 are summarized in Table 4-5. The ADD and MOD projections as developed in 
Chapter 4 represent the demand requirements plus provisions for unaccounted-for water, which is 
assumed to be 8% of the demand. To be conservative, projections for the supply needs assume 

.. that conservation efforts have no impact on future water demand or production. 

8.3 EXISTING SUPPLY 

The City's existing source of water is the Troutdale aquifer. The City has existing water rights of 
20.45 cfs (13.25) mgd in the Troutdale aquifer, which are sufficient to meet the projected year 
2020 ADD supply needs of 4.47 mgd and MDD needs of 10.28 mgd. The Troutdale aquifer and 
the City's water rights are described below. 

8.4 CAP A CITY REQUIREMENTS 

The City has six active wells, designated Wells Nos. 4, 7, 8, 9, 10, 11 . Existing information on 
the individual wells is summarized in Chapter 5, Table 5-l. The total capacity of these six wells 
is approximately 6.77 mgd. Because of Well No. 4's low capacity and poor water quality, the 
City intends to abandon Well No. 4. Eliminating the capacity of Well No. 4, the remaining wells 
have a total capacity of6.12 mgd. With Well No.4 in service and assuming that the largest 
source is out of service, the City of Woodburn currently has a firm supply capacity of 5.47 
million gallons per day. 
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Table 8-1 summarizes the mirumum required system production capacity to meet the MDD 
through the year 2020. The water production capacity to meet the MDD must be provided by the 
finn capacity of the system (i.e. with the largest production well out of service). Consequently, 
1 ,000 gpm (the highest production capacity of a well in the Woodburn system) was subtracted 
from the total available well capacity to determine the additional capacity required to meet the 
projected MDD for the year noted in Table 8-1. 

Table 8-1 
Additional Production Capacity Requirements to Meet the MDD(I) 

City of Woodburn 
.. ·, .. :1-.f ;.:~~ilitional >S~pply~.Requii'ed . · ·' 

Year 
.. , MDD · : ·· .. -.>·=::.:fmga)\f~·:,::.;~. =.·: .. :- · . ·- ··~·: (gpm) ..; ... ' I • ; ·~ ' . . .. 

2000 5.22 0.54 380 
2005 6.23 1.55 1,085 
2010 7.35 '2.67 1,870 
2015 8.72 4.05 2,835 
2020 10.28 5.60 3,920 

'~' Existing Total Well Capacity (Wells 7, 8, 9, 10, aQd II) is 6.12 mgd. (Well 4 abandoned) 
(2) Assume largest well (1,000 gpm) out of service, therefore current available finn capacity 4.68 mgd. 

Experience with wells drilled in the Troutdale aquifer indicates that the City can reasonably 
expect to be able to develop new wells with a production capacity of 1 ,000 gpm. Based on the 
information presented in Table 8-1, the City will have to develop a new 1,000-gpm well 
approximately every 5 years to the year 2020. 

8.5 POTENTIAL SOURCES 

The City's long term water source should provide a reliable/sustainable yield. The City must· 
have th~ legal ability to acquire the source through the water rights, and the source should be 
high quality. Woodburn's 20-year water needs may be met with the continued reliance on the 
Troutdale aquifer. Another potential water supply source for the City of Woodburn could be the 
Pudding River. · 

Troutdale Aguifer 

Description 
The regional Troutdale aquif~r is characterized as an unconsolidated to semi-consolidated 
sedimentary aquifer overlying a deeper basalt aquifer. In the vicinity of Woodburn, the Troutdale 
aquifer has been characterized as a semi-confined aquifer. The aquifer is confined undemea~ by 
the sandy river mudstones fonnation and is confmed somewhat above by Willamette silts. The 
Troutdale aquifer is comprised of fine to coarse sand and gravel with interspersed layers of clay 
and silt occurring with increasing depth. Wells in the Troutdale aquifer extend to depths of 
approximately 120 to 300 feet. Well depths for Woodburn range from 186 to 333 feet. 
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Above the Troutdale aquifer is a shallow unconfined aquifer in the Willamette silts. Wells within 
this shallow aquifer extend to depths of 40 feet. Groundwater in the shallow Willamette aquifer 
flow northwestward toward Senecal Creek at a rate of about 25 feet per year. Regionally, the 
aquifer is unconfined and is recharged from local sources and infiltration from direct 
precipitation. The Willamette silts near Woodburn have been characterized as tight, so 
downward migration of groundwater from the lower Willamette silt may provide only slight 
recharge to the underlying Troutdale aquifer. The downward movement of groundwater in the 
Willamette silt has been estimated to be in the range of one to four feet per year. 

Locally, the groundwater in the Troutdale aquifer .has been observed to flow north/northwest. 
Regionally, the ground water table has the shape of a broad moun~ and follows the shape of the 
land surface. The overall shape is modified in local areas by cones of depression produced by 
the seas~mal pumping of wells. The groundwater flows radially outwards towards the Willamette 
River to the west and the Pudding River to the east 

Water Rights 
The City has existing water rights of 13.25 mgd (20.45 cfs) for the Troutdale aquifer, which are 
sufficient to meet the projected water demand. The City has 12 separate water right permits, 
registration statements and certificates which summarized in Table 8-2. These water rights have 
priority dates ranging from 1913 to 1993. The to~ existing capacity ofthe City's six wells is 
6.76 mgd. It is assumed that the City will be permitted to drill the needed additional wells under 
their currently water rights permits. 

WRD Designation 

Perm it No. G-1 0931 
Penn it No. G-11921 
Penn it No. G-11922 
PennitNo. G-1~029 

Cert. No. 36537 
Cert. No. 36538 
Cert. No. 56379 
Regis. GR 2267 
Regis. GR 2268 
Regis. GR 2269 
Regis. GR 2270 
Regis. GR 3815 

TOTAL 
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City ofWoodburu 

Water Rights Summary 
Certificates of Water Rights (Supply) 

Amount (gpm) Well Name. 

1000 Centennial 
1400 Donner 
2100 Nazerene 
600 Astor Way 
500 Senior Estate 
750 King Way 
750 Legion Park 
300 ShopNo. I 
500 Shop No.2 
500 Library 
500 Settlemeir 
300 Old SPRR 

9,200 gpm 
(13.25 mgd) 

8-3 

WeUNo. S~tus 

Well 10 Active 
Well9 Active 

. Well7 Active 
Weill I Active 

Not in Service 
Well A Not in Service 
WellS Active 
Weill Not in Service 
Wel12 Not in Service 
Well3 Not in Service 
Well4 Active 
WellS Not in Service 
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The City's water rights permits, registration statements and certificates, authorize the 
appropriation of groundwater for municipal use within the city limits. They require the City to 

· pump and use water from each well in accordance with the terms and conditions of the particular 
registration, permit or certificate covering that well. With this arrangement, the delivery of the 
water is inflexible. Additional flexibility could be gained by filing applications with the WRD to 
operate the system as an inte~ted wellfield, pumping from each well as needed, without the 
constraints of water right permit or certificate of the individual wells. The place of use should be 
modified to refer generically to all areas within the city's urban growth boundary. 

Water Availability 
The future availability of groundwater in the Troutdale aquifer depends on the recharge via 
infiltration. Because of declining water levels and well production rates, there are two areas 
within the southern end of the Pudding River drainage area which have been designated as 
"groundwater limited". Wells in the Woodburn area have not shown declining levels in 
production. An on-going water level monitoring program is important for long term water 
management planning. 

One of the current issues regarding the water supply for the Willamette Valley as a whole, is the 
interaction o( the groundwater and surface water and how the appropriation of groundwater 
affects the swfac,:e water supplies. The majority of the surface waters in the basin are closed to 
further appropriation. 

Contamination Potential 
For any unconfined aquifer in a developed area there are many potential sources of groundwater 
contamination. A site of recent investigations is the North Marion County Disposal Facility 
(NMCDF). The NMCDF is the only active landfill in the area, it is located approximately two 
miles north of Woodburn. 

The NMCDF has been in operation since September 1974. Groundwater sampling at the 
NMCDF found concentrations ofVOCs and nickel ~ve the MCLs in the Willamette silt 
aquifer (Dames & Moore, 1996). The Remedial Investigation Report (Rl) reported that long- . 
term aquifer pwnping tests conducted to assess the hy~raulic connection between the Troutdale 
aquifer and the shallow Willamette aquifer indicated some leakage between the confining layer 
separating the two aquifers. The vertical hydraulic conductivity of the aquitard at the NMCDF 
was measured to be 2.8 X 1 o-7 em/sec and 6.8 X 1 o-7 crn!s. These values are below the DEQ 
threshold level of 1 O..o em/sec, which is considered sufficiently tight to protect .the Troutdale 
aquifer from compounds of concern observed in the shallow Willamette aquifer. Based on the 
investigation results, the RI recommended continued monitoring with no further action at this 
time. It should be emphasized that Woodburn is upgradient of the landfill, and does not obtain 
its water from the shallow Willamette aquifer. 
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In 1993, the DEQ conducted groundwater ~piing in the Woodburn area as part of the 
statewide ground water monitoring program. The results of the monitoring program, as well as 
discussions with DEQ personnel, indicated that there are no trends of groundwater quality 
degradation of wells. 

To further evaluate the potential for groundwater contamination and protect the groundwater 
resource, it is recommended that the City prepare a Wellhead Protection Plan. Further 
recommendations for Woodburn regarding a Wellhead Protection Plan are presented in 
Chapter 9 . 

Other Sources 

Under current water rights, the City has the ability to meet the 20-year demand relying on the 
Troutdale Aquifer. The City should begin to develop strategies to meet demand beyond the 20-
year planning period when the water rights are exceeded. Strategies that the City may consider 
include purchasing water rights currently used by agriculture or acquiring water rights for 
properties that develop within the urban growth boundary. 

Currently, Woodburn has no surface water rights. Nearby surface water bodies include Mill 
Creek and Senecal Creek which flow through Woodburn and the Pudding River, which runs east 
of Woodburn. Mill Creek and Senecal Creek are small with seasonal flow, they are not 
considered potential sources. Both creeks drain to the Pudding River, which is a tributary to the 
Molalla River. Under consideration for the City is the purchase of water rights for the Pudding 
River, currently used by agriculture. The Pudding River is classified as a "W ater Quality 
Limited Stream" because of unacceptable temperature, nutrient and turbidity levels. This 
indicates that the out-of-stream or instream use of the Pudding River has been reached or 
exceeded. Developing a local surface source for the City may not be a feasible alternative due to 
water availability and water quality issues. 

8.6 POTENTIAL REGIONAL WATER USERS 

Nearby municipalities providing water include Hubbard and Gervais. These utilities all rely 
solely on groundwater for their water supply needs. Both communities treat their water to 
remove the iron and manganese. Because Woodburn and the adjacent cities rely on groundwater, 
a regional supply system has not been pursued. These communities share similar interests with 
Woodburn in the maintenance of the local ground water and surface water resources. 
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CHAPTER9 
WATER QUALITY ASSESSMENT 

9.1 INTRODUCTION 

This chapter presents an evaluation of Woodburn's water ·quality with regard to the Safe 
Drinking Water Act (SDWA). The key water quality issues facing Woodburn include: 

• Iron and manganese levels which exceed Secondary Maximwn Contaminant 
Levels (MCLs) and cause conswner complaints due to taste and odor problems 
and staining on plwnbing fixtures and laundry. 

• Disinfection to meet the anticipated Groundwater Disinfection Rule. 
• Eliminating non-acute violations of the Total Coliform Rule (TCR). 
• Arsenic levels which exceed the anticipated, future, more stringent MCL for 

arsenic. 

9.2 WOODBURN WATER QUALITY 

Woodburn's water quality is summarized in Table 9-1. The groundwater may be characterized 
as moderately hard and well buffered. The water exceeds the SMCLs for iron and manganese 
and will require treatment. Organics are very low and will not be a problem. 

Parameter (in mg/L un less noted) 

pH (std. pH units) 
Alkalinity (as CaC03) 

Calcium 
Conductivity (J.lmhos/cm) 
Hardness (as CaC03) 

Total Dissolved Solids (TDS) 
Chloride 
Sulfate 
Sodium 
Nitrate 
Total Org~ic Carbon (TOC) 
Iron 
Manganese 
Magnesium 
Arsenic 

Radon (pCi/L) 
Volatile Organic Compounds (VOCs) 
Synthetic Organic Compounds (SOCs) 
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Table 9-1 
City of Woodburn 

Summary of Water Quality . 
Active· Wells Only . - . . .·AJI·Wells ' · 

lta·~ge Range 
7.3- 7.9 
80- 155 
12- 35 

185 
67- 104 
125- 175 
0.75-5.5 
2.2 - 16.4 

7- 29 
0.1- I 

< 1 
0.15-2 
0.2 - 0.4 
1.8 - 22 
0.003 -
0.013 

108 -532 
nd 
nd 

9-1 

Average 

-
115 
18 
185 
88 . 
142 
2.7 
6.3 
13.7 
0.5 
< 1 
0.5 
0.3 
12.2 

0.008 

358 
nd 
nd 

Volume 

Page 

Median 
7.6 7.1-7.9 
114 80- 155 
18 12-35 
185 185 
87 67- 120 
138 116-175 
2.5 0.75- 6.5 
2.4 1.5- 16.4 
11.8 5.3-29 
0.4 0.1 - I 
< 1 < I 
0.4 0.1 - 2.1 
0.3 0.2-0.6 
10.8 1.8- 26 

0.008 0 .003 - . 
0.031 

36 1 108- 532 
nd nd 
nd nd 
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9.3 WATER QUALITY AESTHETICS- IRON AND MANGANESE 

Requirements 
Iron and manganese are groundwater contaminates that produce objectionable precipitates in 
drinking water. When the soluble metals are oxidized, the precipitates of iron and manganese 
turn the water rusty colored or black and cause stains on plumbing and laundered clothing and 
disagreeable tastes in water and beverages. The secondary standards for iron and manganese · 
are 0.3 mg/1 for iron and 0.05 mg/1 for manganese. Iron and manganese are not health concerns. 
Secondary standards are established for guidance, based on aesthetic issues, not health issues. 

Status ofWoodbumSystem 
Iron and manganese concentrations for W oodbum exceed the SMCLs, as summarized in Table 9-
2. Over time with the exposure to oxjrgen these metals will oxidize insoluble forms, which can 
accumulate in the distribution system piping and cause problems at the consumer tap. T reatrnent 
to reduce the iron and manganese concentrations are recommended. 

Table·9-2 
City .of Woodburn 

Summary oflron and Manganese Concentrations of Wells In Service 
Detecte<HJoncentl:ations ·. ·.: · · · · Jro1i ·. ' · ·~· ~· ·• .. Manganese 

Maximum 2:0 0.4 
Median 0.4 0.3 
Average 0.5 0.3 
Secondary MCLs 0.3 0.05 

Recommendations for Iron and Manganese 
1. Continue to monitor the iron and manganese levels. 
2. Treatment will be required to reduce the iron and manganese in the system to reduce the 

number of customer complaints. 

9.4 HEALTH PROTECTION- SDWA COMPLIANCE 

This section presents results of the evaluation of the status of the Woodburn system with 
existing and proposed regulations including the TCR, the Lead and Copper Rule (LCR), the 
Standardized Monitoring Framework (SMF) (Phases I, II, and V), the anticipated 
Disinfectants/Disinfection By-Products (DID BPs) Rule, the Groundwater Disinfection Rule 
(GWDR), radionuclides, arsenic, sulfates, and the Wellhead Protection Plan. 
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The Oregon Health Division (OHD) is responsible for the administration of both the federal and 
state drinking water laws, under ORS Chapter 448, the Oregon Drinking Water Quality Act. 
The basic regulatory requirements for drinking water quality in the State of Oregon are 
published in the Oregon Administrative Rules (OAR) 333.:061 Public Water Systems. In most 
cases, the regulations adopted by OHD are the minimum requirements from the federal SDW A. 
However, OHD has the option to adopt and enforce standards that are more stringent than the 
federal regulations. 

The application of the drinking water regulations is guided by the source water type and the 
treatment technology employed. Woodburn relies on unchlorinated groundwater. Key health 
related water quality issues for Woodburn are summarized ~n Table 9-3. 

Table9-3 
City of Woodburn 

Summary of SDW A Compliance Concernt1
) 

Regulation Status .. . . Area of Concern · . . . 

TCR In effect Episodes of non~acute violations. 

GWDR Future Disinfection most likely required. Possible requirement of contact 
basins for CT compliance at wells. 

Arsenic In effect, Future Treannent would be required to meet anticipated lower MCL. 

Wellhead Voluntary Program It is recommended that the City develop a Wellhead Protection Plan. 
Protection 

< 'l Woodburn's status with secondary standards established for iron and manganese is discussed in Section 9 .3. 

A review of the relevant requirements of each existing or proposed regulation affecting Woodburn 
is presented, followed by the specific monitoring and reporting requirements. This includes the 
requirements under the federal regulation as well as those listed under the OAR. The status of 
Woodb.um's system with each regulation is discussed and recommendations are made. 

SDW A Reauthorization 

The SDW A Reauthorization was signed into law on August 6, 1996. Components specific to a 
rule that affect the City of Woodburn are included in the discussion of the particular rule. 

Monitoring Flexibility 
The SDWA requires the EPA to review the monitoring requirements for not less that 12 
contaminants and promulgate any necessary modifications within two years. The EPA is 
required to promulgate regulations for the monitoring of unregulated contaminants and 
promulgate a list of not more than 40 contaminants to be subject to monitoring. 

HDR Engineering, Inc. 
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Process. for Setting New. Contaminants 
The reauthorization of the SDWA gives the EPA the authority to decide which contaminants to 
regulate based on several criteria, including: i) whether the contaminant is known to occur or 
there is substantial likelihood that the contaminant will occur in public water systems with a 
frequency and level of public health concern; and ii) regulation of the contaminant presents a 
meaningful opportunity for public health risk reduction. 

Standard-Setting 
The SDWA sets maximum contaminant level goals (MCLGs) "at the level at which no known 
or anticipated adverse effects on the health of persons occQ.r". The SDWA requires that the 
EPA make such determinations on the bases of the best-available information and that the level 
be as close to the MCLG "as is feasible". At the time MCLs are proposed, EPA is required to 
publish an analysis of quantifiable and non-quantifiable health risk reduction benefits and costs 
associated with the MCL and the effects of the contaminant on the general population and 
identified sub-populations. 

Under the sow~ the EPA is not required tO set an MCL at a level where the benefits outweigh 
the costs, but must set the MGL at a level that maximizes health risk reduction benefits at a cost 
that is justifiable by the benefits. The EPA is granted discretionary flexibility to establish an 
MCL at a level other than the "feasible" level if the feasible level would result in an increase in 
the concentration of-other contaminants 'in drinking ·water: In other words, if a certain MCL or 
treatment" techniq~e would result in increasing risks from other contaminants, the EPA is 
authorized to "balance" the risks involved and minimize the overall risks. Interim regulations 
are authorized without risk, cost and benefit determinations where there is an·"urgent "threat to 
public health, subject to after the fact determinations and repromulgation. 

Public Notification 
The SD W A specifies that the EPA promulgate regulations to prescribe the form and content of 
giving public notification, ~d to distinguish between viohitions that are serious and frequent or 
continuing and violations that do not present a significant risk to public health. 

The SDWA requires an annual report to consumers which must be published in local newspapers 
and mailed to each customer. Some of the information which must be included in the report is 
information on the source water. the level of regulated contaminants in the water. and brief 
statements on health concerns. 

State Revolving Loan Fund (SRF) 
The SRF for drinking water systems was created to address economic needs and secure the ability 
of systems to come into compliance with standards under the SDWA. States will receive federal 
capitalization grants. SRF funds are to be used for providing loans, loan guarantees, or as security 
leveraged loans for expenditures that will facilitate compliance with MCLs or "otherwise 
significantly further the health protection objectives'' of the SDW A. 
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Operator Certification 
The SDWA requires EPA to promulgate regulations to specify minimum standards for operator 
certification, but directs such regulations take into account existing state programs, reasonable 
costs and system size. The SDWA allows states to use preexisting programs for operator 
certification 

Time Frames Allowed to Comply With Regulations 
The SDW A provides that MCLs take effect three years after promulgation unless the EPA 
determines an earlier date is practicable. The EPA or state may allow an a.dditional two years for 
compliance where additional time is necessary for capital improvements. 

Total Coliform Rule · 

Requirements 
The Total Coliform Ru1e (TCR), which became effective on December 31, 1990, prescribes 
monitoring and compliance protocols for assuring the bacteriological quality of water in 
distribution systems. It applies to all types of systems, and establishes a maximum contaminant 
level goal of zero for total coliform, fecal coliform, and E. coli. The key monitoring elements 
of the rule are summarized below. Requirements of the TCR have been adopted by the OHD in 
Chapter 333-06 1 OAR. 

The TCR requires that the system have a written coliform monitoring plan which must include 
tl)e following: 

• System Map or diagram showing: 
Water sources 
Storage, treatment, and pressure regulation facilities 
Distribution systems 
Pressure zones 
Interconnections 
Coliform sample collection sites 

• Narrative which includes: 
Public water system identification number 
Population served and services 
Water sources 
System facilities and processes for storage, treatment, and pressure 
regulation 
Coliform sample collection sites 
Sampling schedule 

Woodburn's co lifo rm monitoring plan was reviewed and appears to meet the intent of the 
requirements. 

"JDR Engineering, inc. 
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Monitoring 
The water system is responsible for collection and submittal of coliform samples from 
representative points throughout the distribution system. Monitoring frequency is a function of 
the population served. Based on a population of 19,100 the City of Woodburn is required to 
take a minimum of 20 samples per month. 

When total coliform bacteria are present in any sample and the sample is validated, the 
following must take place: 

• Analyze the sample for fecal coliform or E. coli. 
Collect repeat samples as follows : 
1) A set of three repeat samples shall be collected and submitted for every 

sample in which the presence of coliform is detected. The samples shall 
be collected on the same day and submitteg for analysis within 24 hours 
after notification by the laboratory of a coliform presence except when 
waived by the OHD on a case-by .:Case b~is. 

2) At least one repeat sample must be taken from the site of the original 
positive coliform sample. Two repeat samples must be within 5 active 
services of the site of the sample with coliform presence, one upstream 
and one downstream. 

3) When repeat samples have coliform presence, the system must collect one 
additional set of repeat samples for each sample where coliform presence 
was detected. 

• Notify the OHD (OHD notification is presented below under Reporting). 
• Determine and correct the cause of the coliform presence. 

There are both acute MCLs and non-acute MCLs for coliform bacteria An acute MCL occurs 
when there is: 1) Fecal coliform or E. coli presence in a repeat sample; or 2) Coliform presence 
in a set of repeat samples collected as a follow-up to a sample with fecal coliform or E. coli · 
presence. For systems collecting fewer than 40 routine coliform samples per month, no more 
than one positive coliform test per month is allowed. 

Reporting 
A written coliform sampling plan as delineated above must be on file, ready for inspection by 
the OHD. 

Reporting requirements associated with the TCR are as follows: 
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Within ten days of notification by the laboratory of a positive sample, the 
system must notify the OHD of the results of the fecal coliform and/or 
total coliform bacteria test on the raw (untreated) source water. 
Within 24 hours or by the end of the business day on which the system is 
notified by the laboratory, the system must notify the OHD of analyses 
indicating any positive coliform bacteria. 
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Status of Woodburn System . 
Woodburn collects 20 samples per month from 25 permanent sampling sites located throughout 
the system. The sample locations are arranged in five groups, each week one· group is sampled. 
The samples are submitted to a certified independent laboratory. 

Table 9-4 summarizes results ofTCR monitoring for Woodburn since 1993: The table lists the 
number of episodes in which total coliform was detected in the Woodburn distribution system. 
No fecal coliform nor E. coli has been detected during the TCR monitoring. 

Table 9-4 
Summary of Coliform Testing Results (1993 - 1995) 

Woodburn Water System 
No.· ofPositive Total~Coliform!Results 

-Month Routine ·Testing. -·~,_:, _ _.: . · ·;:' ·.· . ::,Repeat··: . ---

February 1993 1 l 
June 1993 1 15 
July 1993 0 12 
August 1993 2 0 
June 1994 1 0 
July 1994 1 0 
August 1994 1 0 
September 1994 1 5 
October 1994 0 7 
November 1994 2 6 
October 1995 I 0 

Beginning in June 1993, Woodburn experienced several non-acute violations, testing positive 
for total coliform in both routine and repeat samples. The violations in 1993 were limited to ·a 
specific area, within a neighborhood known as Senior Estates. However, subsequent violations 
were spread throughout the system. In 1993, an investigation was undertaken to identify the 
potential cause(s) for the waterborne contamination as well as recommend strategies to remedy 
the situation (Water System Analysis Report, OT AI<., Inc., October, 1993). In the OT AK report, 
cross-contamination with a non-potable water source was identified as the potential cause of 
contamination However, the specific source of the contamination was not identified. 

The OT AK Report recommended the following strategies to control and eliminate the 
contamination problems and improve management of the water system: 

• 

• 

Begin testing of all failed water samples from the affected area sampling station 
using a laboratory procedure to identify and speciate bacteria that could be the 
cause for the problem. 
In the absence of any definitive bacteria speciation, begin a program of flushing 
and chlorination throughout the affected area. Volume 1 ----Page 1183 
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• Install pressure monitors with recording capabilities throughout the system. Use 
the information to understand how the system responded (i.e. pressure, flow, etc.) 
during normal operation and fire flow scenarios for varying groundwater pwnping 
configurations. Use the information to calibrate the hydi"aulic system computer 
model to identify any low pressure or other problem areas. 

• Conduct a door to door survey within the affected area to inform residents of the 
problems and causes and dispense information about cross connection control and 
also perform an informal survey of residences to identify any potential problems. 

• Continue to test groundwater from wells for the absence of bacteria. 

Woodburn has responded to contamination problems by: 

• Flushing and superchlorinating waterlines in the problem areas . 
. • Conducting an investigation of the somce of the contamination problem. 
• In November 1994, Woodburn switched coliform testing methods from the 

MMO-MUG test to the multiple tube fermentation (MTF) test method. 

Since switching methods coliform testing methods in 1994, only two samples have tested 
positive for total coliform; one repeat sample in November 1994, and one sample in October 
1995. No definite source to the contamination problem has ever been identified in the 
Woodburn System. 

Due to these non-acute violations of the TCR, the OHD has discussed primary and secondary 
disirifection with the City of Woodburn. The City is currently investigating fts disinfection 
options. The selected method of disinfection must be compatible with other water quality 
characteristics. 

Recommendations for Woodburn TCR Compliance 
1. Continue monitoring for coliform bacteria. 
2. Institute primary disinfection and maintain a chlorine residual throughout the system. 
3. Identify sources of potential contamination and take action to eliminate the source. 
4 . Develop a regularly scheduled main flushing program: . 
5. Identify low pressure areas and develop corrective measures. 
6. Promote a cross connection control program with inspection and the training of cross 

connection control specialists. 
7. Implement a public education program through bill stuffers and a newsletter. 
8. Develop a wellhead protection plan. 
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Lead And Copper Rule 

Requirements 
The Lead and Copper Rule (LCR), published June 1991, sets treatment teclmique requirements 
for lead and copper. The LCR calls for monitoring to establish compliance with action levels 
for lead and copper of0.015 mg/L and 1.3 mgiL, respectively. Should either action level be 
exceeded, the utility is required to conduct an assessment of corrosion control alternatives and 
implement an "Optimal" corrosion control program and/or treat the source w~ter. Systems that 
remain in non-compliance after implementing "optimal" corrosion-control strategies are 
required to locate and replace lead service lines, according to a prescribed schedule. 

The specific provisions ·of the rule vary depending on the size of the system. The following 
provides a summary of the rule provisions that apply to medium-sized systems (3,301 to 50,000 

· peopl~), such as the Woodburn system. 

A system is deemed to have optimized corrosion control and is not required to complete the 
applicable corrosion control treatment steps if it meets the lead and copper action levels during 
each of two consecutive six-month monitoring peri6ds. The requirement for any medium-sized 
system to implement corrosion control treatment steps deemed to have optimized corrosion 
control is triggered when the system exceeds the lead or copper action level. 

Monitoring 
Medium-sized systems were to have begun the first round of compliance monitoring in July 
1992, during which the water system analyzed a minimum of 60 samples from customer taps 
for lead and copper concentrations. 

If a system meets the lead and copper action levels during each of two consecutive monitoring 
periods, the system may request from the OHD to reduce the required frequency of monitoring 
to once per year. A medium-sized water system that meets the lead and copper action levels· 
during-three consecutive years of monitoring may reduce the frequency of monitoring from 
annually to once every three years. 

Status ofWoodburn System 
Woodburn has completed four monitoring rounds for lead and copper. The 90th percentile 
levels are swnrnarized in Table 9-5. The results indicate the 90th percentile levels to be below 
the action levels for both lead and copper during all sampling rounds. Because of its 
compliance during the first two 6-month monitoring rounds, W oodbum was allowed a reduced 
sampling frequency of once per year· and a reduced number of required samples for the 
subsequent rounds from 60 to 30. 

LfDR Engineering, Inc. 
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Table 9-5 
City of Woodburn 

LCR Compliance Monitoring 
90th Percentile Action -Levels 

Round! Roundl Round3. ··.;Round 4 Action 
1992 1993 1994 -:·· _1995 Level 

Lead 0.004 0.009 0.0077 0.0015 0.015 
Copper <0.05 <0.05 0.014 0.007 L3 

Recommendations for Woodburn LCR Compliance 
l. If 1996 LCR monitoring results meet the lead and copper action levels, request a 

further reduction in sampling frequency to once every 3-years. 
2. No treatment or operational changes are required for compliance with the LCR. It is 

not anticipated that treatment for the removal of iron and manganese and providing 
primary disinfection will result in a violation of ~e LCR 

Standardized Monitorin& Framework 

Requirements 
The Standardized Monitoring Framework (SMF) is the EPA's attempt to streamline the drinking 
water monitoring requirements. To date, the rules included under the SMF are divided into 
three phases: Phase I, Phase II, and Phase V. The contaminant groups included are inorganic 
chemicals (IOCs), volatile organic compounds (VOCs), and synthetic organic compounds 
(SOCs), plus three individual contaminants: asbestos, nitrate, and nitrite. 

Appendix A contains two tables which describe the various contaminant groups and the phases 
under which they are regulated. Table 1 of Appendix A lists the contaminants regulated under 
Phases-1, II, and V. Taole 2lists the contaminants along with the MCLs and the best available 
technology (BAT) for removing the contaminant. 

Monitoring 
Table 9-6 presents the monitoring requirements under the SMF groundwater systems serving a 
population greater than 3,300. The SMF was implemented on a 9-year compliance cycle, 
consisting of three consecutive 3-year sampling periods. When a regulation is promulgated 
during the 9-year cycle, the initial round of monitoring is scheduled to begin during the next full 
3 -year compliance period. The initial period ran from January 1, 1993 through December 31 , 
1995. The OHD requires that sampling for a system with a population of300 or greater must 
have completed initial monitoring by December 31, 1993. 

Repeat monitoring is based on initial results and vulnerability. As shown in Table 9-6, if a 
contaminant is not detected (or is detected at relatively low levels), then the frequency of 
monitoring is considerably reduced. However, if a contaminant is found above the "trigger," 
then the City would have to sample for that contaminant on a quarterly basis. 

HDR Engineering, Inc. 
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The degree of vulnerability of groundwater systems to contamination from chemicals and/or 
pathogens is important in many of the regulations. Vulnerability of the source water helps 
determine the degree to which monitoring is required. Sampling frequencies for Phase I, II, and V 
chemicals may be reduced or eliminated if the system obtains a waiver based on initial or previous 
monitoring or the results of a vulnerability assessment. 

The vulnerability assessment must prove that the water system is not vulnerable to a particular 
contaminant, either through showing that the contaminant was never used in the source area, or 
that the susceptibility to the contaminant does not exist (due to source water production programs, 
prior test results, wellhead protection programs, etc.). Further, the OHD requires a state approved 
wellhead protection plan for reduced SOC and VOC monitoring. It may be less costly for a water 
purveyor to perform the required testing under the SMF than to perform the vulnerability 
assessment. 

Reporting 
Results of the analyses must be reported to the OHD within 10 days after the end of the required 
monitoring period, unless the results exceed the MCL. In that case, the results must be reported to 
the 0 HD within 24 hours, or by the next business day after the· results are reported to Woodburn. 

Status ofWoodbumSystem 
The discussion below focuses on the SMF' s impact on the City by examining available water 
quality test results for the various contaminants included in the SMF. 

Asbestos. The City tested for asbestos in 1993. No asbestos was detected. 

Nitrate. The City has performed annual nitrate analyses. A review of data since 1991, indicates 
maximum nitrate levels of 1.0 mg/L, which do not exceed the 11trigger" value of 5 mg/L (50 
percent of 10 mg!L). 

Nitrite. The City has performed nitrite tests on their water supplies as part of their inorganic 
chemical analysis. The results have always been below the detection limit. 

Inorganic Chemicals. The City been in compliance with all currently regulated IOCs. 
W oodbum should continue to monitor as required for I OCs. 

Volatile Organic Compounds •. Quarterly testing of each source for VOCs is required during the 
initial monitoring year. Repeat sampling is based on initial results and vulnerability. 

lfDR Engineering, Inc. 
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Woodburn Compliance Monitoring Requirements 
Undel" the Standa...dized MonitodngFI"amewol"k(GroundwaterSource; > 3,300 Population) 

Contaminant Initial Monitoring Requirements 

Asbestos I Sample every 9 years 

Nitrate Annual 
Nitrite I Sample during com pi iance period. 

Inorgan ic Chemicals I Sample every 3 years 
(IOCs) 
Volatile Organic 4 Quarterly samples at every sampling 
Compounds point during first 3 year monitoring 
(VOCs) period. 

Synthetic Organic 4 Quarterly samples at every sampling 
Compounds(SOCs) point during first 3 year monitoring 

period. 

Unregulated I Sample in the fi rst 3 year cyc le. 
IOCs 4 Quarterly samples at every 
SOCs sampling point during first 3 year 
VOCs monitoring period. 

Source: U.S. Environmental Protection Agency, OA R 333-061 

HDR Engineering, Inc. 
Dece,..-"~r 1996 

Trigger that 
Increases 
Sampling 

> MCL 

>50%MCL 
> 50%MCL 

> MCL 

Detection 
(0.5 ~giL) 

Detection 

Not applicable 

9·12 

Requireme~ts 
for Waivers 

Based on vulnerability 
assessment of asbestos 
contamination due to source 
water or corrosion of asbestos-
cement pipe. 
No waivers allowed 
No waivers allowed 

Analytical results of 3 rounds 
are less than MCL. 
Based on initial results, state 
certified wellhead protection 
plan, and vulnerability 
assessment. 

Based on initial results, state 
certified wellhead protection 
plan, and vulnerability 
assessment. 

Based on initial results, state 
certified wei I head protection 
plan, and vulnerability 
assessment. 

MonitoringFrequencyWitb Waiver and All 
Concentration< MCL 

Waiver may be:: granted. 

No waiver allowed. Annual 
No waiver allowed. lffirstsample·is SO%ofMCL, then i 

once each subsequent compliance period 
A minimum of one sample not to exceed one 9·year 
complianceperfod following 3 rounds of monitoring. 

One sample every 6 years with state certified 
Wellhead Protection Plan. 
One sample every 9 years if portion of aquifer is of 
"low susceptibilitY' according to Use and 
Susceptibility Waiver Document. 
One sample every 6 years with state certified 
Wellhead Protection Plan. 
One sample every 9 years for SOCs i) "not used" in 
delineated wellhead protection area or ii) "used" in 
portion of aquifer in delineated wellhead protection 
area with "low susceptibility' according to Use and 
Susceptibility Waiver Document. 

JOCs ·same as regulated IOCs 
SOCs · same as regulated SOCs 
VOCs - same as regulated VOCs 

y 
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The City performed quarterly VOC analyses of both regulated and unregulated compounds in 
Wells4, 7, 8, 9, and 10 in 1993. The results demonstrated that all the VOCs were below the 
detection limit ofO.OOOS mg/L. 

Synthetic Organic Compounds. SOCs include certain man-made volatile organic compounds, 
as well as pesticides, herbicides, and polychlorinated biphenyl compounds (PCBs) (see Table 2, 
Appendix A). The monitoring requirements are similar to those ofVOCs. Quarterly sampling of 
SOCs was required during the first round of monitoring, which Woodburn conducted in 1993. 

Results showed PCBs concentrations which ranged from 0.00023 to 0.00051 mg/L. A follow-up 
investigation dismissed the PCB leveis, attributing the concentrations to laboratory intelference. 
All other SOC were undetected. 

UnregulatediOCs and SOCs. IOCs and SOCs that have not yet been assigned MCLs are 
referred to as unregulated. These are included in Table 1 of Appendix A. These compounds must 
be include in the testing for regulated IOCs and SOCs. 

Recommendations for Woodburn SMF Compliance 
1. Sample the water quality at each entrance to the distribution system after treatment. 
2. Continue to monitor as required. 
3. Develop a Wellhead Protection Plan. 
4. Foil owing state certification of the Wellhead Protection Plrui, request reduced 

monitoring frequency. 
5. No treatment or operation changes are required for W oodbum as a result of this 

monitoring. 

DisinfectantsffiisinfectionByproducts Rule (Proposed) 

Requirements 
The D/DBPs rule will apply to all water systems that add a disinfectant during any part of the 
treatment process including addition of a residual disinfectant. The DID BPs rule was proposed in 
July 1994. The SD W A reauthorization bill requires that the EPA promulgate the Information 
Collection Rule (ICR) by December31 , 1996, to facilitate revisions to the D/DBP rule. (The ICR 
requirements only apply to large systems and does not affect Woodburn). A 180 day extension is 
allowable based on progress toward Cryptosporidium regulation. 

A two-step negotiated rule making process has been underway to arrive at a consensus proposal 
for DBPs, consisting of Stage I and Stage II. Stage I, has been completed. The bill allows for 
"risk-risk" analysis of Stage II. The 1994 proposed requirements are shown in Table 9-7. 
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Table9-7 
City of Woodburn 

Disinfectants/Disinfection Byproducts Rule 
Proposed Limits/Monitoring Requirements 

Disinfectant/ . . · . ·- . Mo~itoring 

Disinfection ByproductJ1
) . · :·, -Stage I ·_ · StageJtl) Requirements 

Disinfectant By-Products (MCL): 
Total trihalomethanes(rn-IMs) 80mg/L 40 mg/L Quarterly 
Total haloaceticacids (THAAs) 60mg/L 30 mg!L Quarterly 
Bromate (systems using ozone)(3> 10 mg/L lOmg/L 1 sample/month 
Chlorite~systems using chlorine 
dioxidej > 

1 mg/L 1 mg!L 3 Samples/month 

Disinfectants(MRDL): 
Chlorine 4mg/L 4mg/L With Colifonn Sampling 
Chloramines 4mg/L 4mg/L With Colifonn Sampling 
Chlorine dioxide . 0.8mg/L 0.8mg/L Daily 
Notes: 
I. MCL=Maximum Contaminant Level; MRDL = Maximum residual disinfectant level. 
2. Stage I rules are tentative and subject to renegotiation following the results of the ICR 
3. Values for bromate and chlorite may be reduced in Stage II. 

Additional future modifications to the anticipated D/DBP Rule include: 1) the limits on bromate 
and chlorite may be lowered, 2) a MCL may be promulgated for chlorate, 3) the level ofTOC 
(total organic carbon) may be regulated at the point of disinfectio~4) additionat individual DBPs 
may be regulated, and 5) biological filtration may be required following ozonation. The flexibility 
to comply with these potential modifications should be incorporated into any future treatment 
system. 

Monitoring 
Proposed monitoring requirements are listed in Table 9-7. 

Status of Woodburn System 
Wheh D/DBP Rule is finalized it will apply to Woodburn once the City begins disinfection. 

Recommendations for Woodburn Proposed D/DBP Compliance 
1. Conduct simulated distribution system 11-IMFP tests. 
2. Conduct simulated distribution system THAAFP tests. 
3. Based on the results of the THMFP and THAAFP tests, develop a primary disinfection 

scheme to comply with the 0/DBP Rule. 
4. Following installation of primary disinfection, monitor the levels ofDBPs in the 

system. 
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Groundwater Disinfection Rule (GWDR) (Proposed) 

Requirements 
The amended SDWA requires the EPA to establish disinfection requirements for all public water 
supply systems. To date, only disinfection of surface waters and groundwater's under the direct 
influence of surface water have been regulated under the Surface Water Treatment Rule (S WfR). 
Under development is the Groundwater Disinfection Rule (GWDR), which covers the disinfection 
of groundwater' s. In July 1992, the EPA published a draft G WD R in the Federal Register for 
public comment. The following is a summary of the major provisions of that draft rule. 

The draft G WD R includes an MCL goal (MCLG) of zero viruses. The EPA also is co~sidering 
establishing an MCLG of zero for Legionel/a. Disinfection (including natural disinfection)would 
be established as the treatment technique for viruses, HPC bacteria, and Legione//a, if included. 
The rule would require all groundwater sources to disinfect the water from each well or wellfield, 
unless the wells meet natural disinfection criteria (defined below), or the system qualifies for a 
variance. 

The rule is designed to provide protection from viruSes. Pathogenic protozoa, such as Giardia, are 
not considered to be a threat in groundwater sources. The rule Will be b(i$ed on achieving a 
minimum level of inactivation of viruses, which has not been determined. The EPA will base that 
percent inactivation on the results of a ·virus survey (now underway), provide guidance to the 
states for specifying design and operating conditions for wells, and will apply CT concepts, such 
as are used in the SWTR. Systems using a chemical disinfectant would have to maintain a 
minimum detectable residual in the water throughout the distribution system. 

Natural disinfection status would be applied to systems that satisfy the definition of "source water 
treatment via virus attenuation by natural subsurface processes such as virus inactivation, 
dispersion(dilution),and irreversible sorption to aquifer framework solid surfaces." Wells that are 
not vulnerable to viral contamination would be considered to meet the criteria of natural · 
disinfection. 

The draft rule includes preliminary criteria by which the risk of viral contamination and the 
conditions for natural removal in the ground before the potential sources reach the well may be 
judged. A detailed model and risk assessment methodology will be developed. 

Systems wishing to avoid disinfection will, in addition to meeting one of the natural disinfection 
criteria, have to meet all of the following conditions: 

• The well must not have been identified as a source of a waterborne disease outbreak, 
or if it has, it must have been modified since. 

• The well must meet state-approved construction codes. 
• The system must be in compliance with the TCR. 

HDR Engineering, Inc. 
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The GWDR will require that a disinfectantresidual.be maintained throughout the system, based 
on a detectable residual or an HPC concentration of less than 500/ml, unless the state determines 
that the distribution system is not vulnerable to external contamination or significant bacterial 
regrowth. i~ addition, the rule would require that all systems using groundwater and a disinfectant 
other than sodiwn hypochlorite must be run by a qualified operator. 

There would be provisions for variances for systems that can demonstrate, through a rigorous 
analysis and sanitary survey, that the system meets the established vulnerability standards. The 
procedure would include the need for notice and opportunity for a public hearing for each 
proposed variance. 

Exemptions would be permitted if the utility can show that they can not comply due to compelling 
factors (including economic), that the syste~ is either in operation or that no alternative source of 

· drfuki~g water is available, and that the exemption will not result in an unreasonable risk to health. 

Monitoring 
Monitoring requirements would be for chlorine entering the distribution system, residual within 
the distribution system, and for CT compliance. 

Reporting 
Monthly reportS to the OHD would be required. These reports would detail disinfection treatment 
including quantities of chemicals used and w,_ould include,CT compliance calculations. 

Status of Woodburn System 
The GWDR will apply to Woodburn. Most likely, the minimum requirements for the GWDR 
would be to provide a level of viral inactivation through contact time and the provision for 
disinfe.ctionfacilities to provide a detectabledisinfectantresidual throughout-the distribution 
system 

Because of the likelihood of the future requirements for disinfection, disinfection options are 
investigated as part of this Plan. The primary disinfection chemical must be compatible with 
the water quality in the system and the selected iron/manganese treatment technique. In fact, 
severat of the iron/manganese treatment options employ a primary disinfectant as part of the 
treatment process. The introduction of chlorine into the system would initially produce 
noticeable taste and odors in the water. This impact would lessen as conswners adjust to the 
chlorine residual in the water. In many cases, the addition of chlorine may actually be a benefit 
to the water quality by removing musty tastes and eliminating other objectionable tastes and 
odors. Because of the taste and odor associated with chlorine, the City favors primary 
disinfeetion options which do not rely on chlorine. 

The City intends to implement treatment for iron/manganese removal prior to the requirement 
of disinfection under the GWDR. The introduction of the majority of the disinfectants 
(chlorine, ozone, hypochlorite) will oxidize any iron and manganese that exist in the well water, 
increasing staining problems. Removal of the iron and manganese is essential prior to adding 
disinfection to the system to prevent operation and maintenance problems. 
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Recommendations For Woodburn GWDR Compliance 
If the GWDR is implemented, the City should: 

1. Install primary disinfection facilities. 
2. Maintain a measurable residual in the distribution system. 
3. Calculate and report daily CT values for the system. 
4. Monitor disinfectant levels. 

Radionuclides (Proposed) 

Requirements 
I~! July 1991, EPA published a proposed rule for radionuclides (Phase III). It included the 
following proposed MCLs: 

Radium-226 
Radium-228 
Radon 
Uranium 
Beta/photon emitters 
Adjusted gross alpha 

20 pCi/1 
20 pCi/1 
300 pCi/1 
20 mg/1 
4 mrem/yr 
15 pCi/1 

The reauthorized SDWA bill sets a 3,000 pCi!L standard for radon. The rule was originally 
scheduled to be proposed in April 1993. Within 3 years of SD W A reauthorizatiol\ the EPA must 
propose and promulgate a regulation for radon. The SDW A bill sets the effective date for 
regulations to be enforced at three years after the date on which they are promulgated unless the 
EPA determines that an earlier date is practicabl~ EPA or the state may allow up to two · 
additional years to comply if capital improvements are needed. 

Monitoring 
Currently, the OHD requires monitoring for gross alpha activity every four years. Compliance is 
based on analysis of an annual composite of four quarterly samples, or the average of the analyses 
on four quarterly samples. If the gross alpha activity exceeds 5 pCi/L, the same or an equivalent 
sample must be analyzed for Radium-226. If the Radium-225 activity exceeds 3 pCill, the same 
or an equivalent sample shall be analyzed for R.adiwn-228. 

Reporting 
Results of the analyses will be required to be reported to the OHD following the monitoring 
period. 

Status of Woodburn 
The Radionuclides Rule Will apply to Woodburn. Woodburn has monitored for gross alpha 
activity with detected concentrations ranging from 0 to 0.6 pCi!l . Recent testing for radon showed 
concentrations ranging from 108 to 532 pCi!L. 
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Recommendations for Woodburn Radio nuclide Compliance 
1. Continue to monitor for radon. 
2. Removal requirements for radon will be dependent on the MCL set by the future 

Radionclides Rule. 

Arsenic 

Requirements 
Arsenic is currently regulated at 50 mg/L. Under the SDWA reauthorization bill, the EPA is 
required to promulgate a new MCL for arsenic by January 1, 2000. An MCL between 2 to I5 
1-1g/L is under discussion. There is considerable evidence that suggests that arsenic is hazardous at 
extremely low levels, including evidence that suggest that ingested arsenic causes cancer. Skin 
cancer data suggests that a 1 in I 0,000 risk level for arsenic is 2 mg/L. Internal cancer studies 
could lower this figure even further. The EPA has estimated that nationwide capital costs for 
compliance with a 2 mg/L limit for arsenic would be over $6 billion. 

Monitoring 
Currently, systems are required to monitor each groundwater source for arsenic every three years. 

Reporting . 
Results of the analyses must be reported to the OHD within I 0 days after the end of the required 
monitoring period, unless the results exceed the MCL. In that case~ the results must be reported to 
the OHD within 24 hours, or by the next business day after the results are reported to Woodburn. 

Status of Woodburn 
Arsenic has been detected in active wells in Woodburn at concentrations up to 13 J.Lg/L. This is 
below the current MCL of 50 1-1g/L. It exceeds the majority of the anticipated future MCL range 
of2 to 15 1-1g/L. 

Recommendations for Woodburn Arsenic Compliance 

Volume 

1. Monitor for arsenic levels. 
2. Future removal requirements for arsenic will be dependent on the future MCL 

selected. 
3. Arsenic will be removed along with proposed treatment processes to remove iron. 

During the evaluation of a water treatment process for the removal of iron and .. 
manganese, Woodburn should monitor their arsenic levels to determine if additional 
trea tment for arsenic removal will be necessary. 

1 Page ---:-:-:---__ 
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Sulfate 

.Requirements 
The original proposed rule for Phase V contaminants included an MCL for sulfates of 500 mg/L. 
Sulfate was removed from the final Phase V rule due to controversy over the cost versus benefits 
of meeting th~ MCL. The SDWA reauthorization bill requires additional study to determine a 
reliable dose-response level for sulfate. The bill also allows EPA to promulgate another national 
standard for sulfate which includes options for the provision of alternative water supplies and 
public notification. 

Monitoring 
Monitoring· for sulfate was required during the initial three-year compliance period. 

Statu~ of Woodburn 
The maximum detected sulfate concentration at Woodburn is 16.4 mg/L, well below 500 mg!L. 

Recommendations for Woodburn Sulfate Compliance 
No actions are required by the City of Woodburn. 

Wellhead Protection Plan 

Oregon has a voluntary Wellhead Protection Program. A public water system that Wishes to have 
a state certified wellhead protection program must comply with the requirements specified in 333-
061-057,0060, 0065, as well as OAR 340-040-0140through 0200. A certified Wellhead 
Protection Plan is required in applying for reduced monitoring of SOCs and VOCs. In addition, 
the OHD identifies compliance with wellhead protection program as one of the means available 
for achieving compliance with the MCL for total coliform. 

Status of Woodburn System 
Woodburn does not have a state certified wellhead protection plan. 

Recommendations regarding a Wellhead Protection Plan 
l . Woodburn should prepare a wellhead protection plan for state certification during the 

next five years. 
2. With the certification of the wellhead protection plan, request reduced monitoring 

frequency as applicable for VOCs and SOCs. 

9.5 SUMMARY OF DRJNKING WATER REGULATIONS IMPACTS 

A summary of the drinking water regulations is presented in Table 9-8. 

Woodburn is complying with this complex and changing set of regulations. As summarized in 
this chapter , the water quality issues of concern facing Woodburn, include: 
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• Iron and manganese levels which exceed the secondary Maximum Contaminant 
Levels (MCLs) This situation results in frequent consumer complaints due to 
taste and odors and stains on plumbing and laWldry. 

• Providing disinfection to meet the anticipated GWDR. 
• Elimination of the non·acute violations noted Wlder the TCR. 
• Arsenic levels which potentially exceed the anticipated, future, more stringent 

MCL for arsenic 

Treatment options for iron/manganese removal and potential disinfection are discussed in 
succeeding chapters. 
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Analyte 
Coliform 

Lead and Copper 

Chlorine Residual 

Chlorine Residual 

Chlorine Residual 

IOCs 

TTHMs, 
THAA 
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Federal 
Regulation 

TCR 

LCR 

GWDR 

GWDR 

GWDR 

Phase II and 
v 

D/DBPs 

Table9-8 
City of Woodburn 

Summary of Drinking Water Regulations 
Monitorin& 

EPA/Oregon Status Location 
In effect Representative 

points throughout 
distribution system 

In effect Source, Distribution 
System, Tap 

Anticipated Regulation Compliance Point 

Anticipated Regulation Entrance to 
distribution system 

Anticipated Regulation Same points as for 
coliform samples 

Phase Jr and V IOCs in effect. In distribution 
system 
representative of 
each source after 
treatment 

Anticipated Regulation Point reflecting 
maximum residence 
time in distribution 
system. 

- - -

9-21 

Samplin& 
Frequency Comments 

Based on population in Repeat samp,ling 
system (20/month for required if coliform is 
Woodburn) detected 
Initially 6-month monitoring Requirements vary 
periods. Two consecutive 6- depending on 90th 
month rounds of LCR percentile level of lead 
compliance can reduce to and copper 
once every 3 year period. 
Three consecutive years of 
LCR compliance may reduce 
the frequency to once every 3 
years. 

Daily during peak hourly flow For CT compliance, to 
determine level of 
inactivation 

Continuous Must maintain above 
0.2 mg/L. Report 
lowest value each day 

Daily, and at a minimum, at 
the same times as coliform 
samples 
Monitoring is required as per 
SMF - See Table 9-5. 

Proposed Rule: ·Quarterly 
Currently in accordance with 
OAR: system with only 
groundwater: one annual 
sample per source ifTHMFP 
is <0.1 mg/L with written 
request to OHD . 

Woodburn, Oregon Water Master Plan 
Chapter 9 

! 

! 



"'0<: 
~ 0 

(J'Q -
('l) = 

3 
('l) 

~I~ Analyte 

VOCs 

SOCs: 
Pesticides, 
Herbicides, PCBs. 
Organics 

Radionuclides: 
Radium-226 
Radium-228 
Radon 
Uranium 
Beta/photon 
emitters 
Adjusted gross 
alpha 

Sulfate 

Arsenic 

-
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Federal 
Regulation 

. Phase I, 
Phase II , 
Phase V 
Phase II, 
Phase V 

Rad 

Sulfate 

Arsenic 

- - --

Table9-8 
City of Woodburn 

. Summary of Drinking Water Regulations 
Monitorin& 

EP AJOregon Status ._,9~tion . 

In effect Entrance to 
Distribution System 

Phase II and V in effect. In distribution 
system 
representative of 
each source after 
treatment. 

Proposed Regulation. Source 

Currently, under OAR 333-06 1-0036, 
monitoring is required for gross alpha 
acti vi ty. 

Anticipated Source 
OAR 333-061 -0036 requires monitoring 
for sulfate 
OAR 333-061-0036 requires monitoring Source 
for arsenic 

9-22 

Samplin& 
· Frequ,enc:y Com menu 

In accordance with SMF • see 
Table 9-5. 

In accordance with SMF · see 
Table 9-5. 

Current OHO: Requires once CurrentOHD: lfthe 
every four years. Compliance gross alpha activity 
based on analysis of annual exceeds 5 pCi/L, the 
composite same or an equivalent 

sample must be analyzed 
for Radium-226. If the 
Radium-225 activity 
exceeds 3 pCill, the same 
or an equivalent sample. 
must be analyzed for 
Radium-228 

Not Set 

Not Set 

Woodburn, Oregon Water Master Plan 
" t.apter 9 



CHAPTER tO 
TREATMENT PROCESSES FOR WOODBURN 

10.1 INTRODUCTION 

The City of Woodburn is faced with the need to provide treatment for their well water. The City 
has three treatment objectives: 

• The reduction of the elevated iron and manganese levels. 
• The potential need for disinfection 
• The potential need for arsenic _removal 

Driving Forces. 

Iron and Manganese Reduction 
The existing concentrations -of iron and manganese in the active wells exceed the EPA guidance 
standards and have led to frequent complaints from customers concerning taste, odor, and 
staining, particularly of yellow rusty laundry stains. 

Disinfection 
Two types of disinfection are employed in water treatment: primary and secondary. Primary 
disinfection achieves the desired level of microorganism kill or inactivation. Secondary 
disinfection ensures a stable residual concentration of disinfectant in the finished water to 
prevent microbial growth in the distribution system. Some disinfectants can serve either as 
primary or secondary disinfectants, while some can be used for both processes. 

The key factors driving the potential requirement for disinfection for Woodburn include: 

• Past non-acute violations with the Total Coliform Rule (TCR) (secondary disinfection 
·only) 

• The proposed Ground Water Disinfection Rule (GWDR) (both primary and secondary 
disinfection) 

• The introduction of a disinfectant with treatment for the removal of iron and manganese 
(secondary disinfection only) 

Woodburn implemented measures to address)he problem and has been in compliance with the 
TCR since 1994. The OHD recognizes that these measures appear to be working and presently is 
not requiring the implementation of disinfection for TCR compliance. Several of the treatment 
methodologies for iron and manganese removal utilize traditional disinfectants. The OHD has 
stated that the use of a disinfectant for iron and manganese removal would trigger the 
requirement of a disinfectant residual in the distribution system. The last driver for disinfection is 
the GWDR which is described in Chapter 9, "Water Quality Assessment." Disinfection would 
be required with the implementation ofthe GWDR. 
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Arsenic Removal 
As described in Chapter 9~ depending on the future MCL for arsenic, the reduction of arsenic 
levels may be required. 

Key Decisions To Be Made 

Key treatment decisions facing the City are: 

• The type of treatment to be provided: Several options exist from chemical/physical to 
biological methods to sequestering which does not remove the iron and manganese. 

• Phasing of treatment: The City may wish to phase construction of the plant for budgetary 
concerns. 

• The location and number of treatment facilities. Since the City does not currently treat 
its well water, the question of centralized treatment, neighborhood plants, or wellhead 
treatment must be addressed. 

Organization of Chapter 

The chapter is organized by: 

~ '· • A general discussion of the treatment options for iron and manganese reduction, 
disinfection, and arsenic removal. 

• An evaluation of the treatment methodologies. A "fatal flaw'' screening is performed to 
narrow the treatment methodologies to four viable options for the City·. 

• An description of three treatment location scenarios. 
• Budgetary cost estimates are provided for the four viable options for each of the treatment 

location scenarios. 
• A treatment recommendation is made based on the budgetary estimates, the treatment 

objectives, storage requirements, and operational characteristics. 

Evaluation Methodology 

With·several treatment methodologies and treatment" location scenarios to consider, evaluation 
criteria was developed to rank the alternatives. The criteria was grouped into three main issues: 
cost, treatment plant performance, and siting/implementation. The following criteria will be 
considered: 

Cost: 
1) 
2) 

Capital Cost 
· Operating Cost 

Treatment Plant Performance: 
1) Reliability 
2) Water quality 

HDR Engineering. Inc. 
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3) Siting/Implementation: 
4) Availability of Property 
5) Ease of Operation 
6) Safety 
7) Impacts on the distribution system 
8) Phasing of construction 
9) Public Acceptance 
1 0) · Neighborhood Impacts (traffic, aesthetics, chemical transport) 
11) Implementability 

10.2 TREATMENT METHODOLOGIES- IRON AND MANGANESE 

Processes typically used for the removal or stabilization of iron and manganese include: 

• Chemical Oxidation followed by Filtration 
• Biological filtration 
• Sequestering 

Table 10-1 summarizes the iron and manganese treatment options. The advantages and 
disadvantages of the iron and manganese removal options are summarized in Table 10-2. 

One factor to consider for each of the iron and manganese removal options is whether the option 
triggers-the requirement of a secondary disinfectant. The OHD has stated that ·if the selected 
method of iron and manganese removal introduces a disinfectant, as part of the treatment 
proc~ss, then the City.must maintain a disinfectant residual in the distribution system. 
Disinfectants which are part of the iron and manganese treatment options include chlorination, 
ozone, and lN (a potential process of biological treatment). 

Chemical Oxidation Followed by Filtration 

Iron and manganese removal can be accomplished by chemically oxidizing the metals to their 
insoluble forms followed by the removal of the precipitates through either pressure or gravity 
filtration. Chemical oxidants that have successfully been used for the removal of iron and 
manganese include: air, chlorine, potassium permanganate, and ozone. Iron oxidizes relatively 
easily at a neutral pH and short contact time. Manganese oxidizes at a much slower rate and is 
more dependent qpon pH, and is therefore more difficult to remove. Oxidation processes as they 
apply to Woodburn are discussed below. 
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Aeration - Filtration 

Raw Water Fe: 1.0- 10.0 
Metal Cono. 
Applicable for Mn : Not effective at a 
Treatment pH <9.5 
(mg!L) 

Would Trigger No 
Requirement 
for Disinfectant 
Residual -
Filtration Type Pressure or gravity 

fi lters with dual media of 
anthracite and silica sand 

Hydraulic 
Loading Rate 2 to 5 gpmJte 

Detention Time Fe: minimum of20 
mmutes 

Mn: > 1 hour (at pH of 
9.5) 

HDR Engineering, Inc. 
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Table 10-1 
Woodburn Water Master Plan 

Iron and Manganese Treatment Options 
Ozonation and Cbloriile; KMn04 · 

Filtration and Filtntion . .Biological Filtration 

Fe: Unlimited Fe: Unlimited (Most , Fe: Unlimited 
effective at cone. 

Mn : Unlimited ~2.0 mgll Mn: Unlimited 
Mn: Unlimited 

Yes Yes (Because of No (Unless Chlorine 
chlorine) 

: 
were used) 

Pressure filters with dual Pressure or gravity - Pressure or gravity 
media of anthracite and filters with: filters with: 
silica sand I. Dual media of I. Silica sand to 

anthracite and sand support bacteria 
2. Dual media of . 2. Silica Sarld to 

anthracite and support bacteria 
green sand 

With silica sand: .• I 0 • 15 gpmttt• 
4 to 5 gpm/ft2 Gravity 2 to 5 gpmtte 

Pressure 4 to 5 gpmtrt:• 
With green sand: - 4 
gpm/ftl 

Generally provide a Nothing additional None 
Ozone contract tank :· required • sufficient time 
with 3 to 5 minutes of available in water above 
contact time the media 

Proprietary Process 
Filtration (Filtronics) Sequestering 

Fe: Unlimited Total Fe and Mn 
cone must be 

Mn: Unlimited less than 1.0 
mg/1 

No Yes (If Chlorine 
used) 

Pressure filters with None required 
proprietary media 
supplied by a single 
manufacturer 

5 • I 0 gpmttt• Added directly 
depending on approvals into the pipe 

from the well 

2 contact tanks provided Sequestering 
with a contact time of I chemicals 
minute each should be 

injected before 
the chlorine 
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Aeration - Filtration 

Facton Rate of removal and 
Affecting treatment performance is 
Removal improved with: 

• Increasing temperature 
• Increasing pH 
• Decreasing organic 

content 
• Increased detention 

time 

Theoretical Saturated dissolved 
Oxidant oxygen conditions 
Dosage 

Notes Often used in systems 
where. Fe is found alone, 
Recommended for high 
Fe cone. to save 
chemical costs 
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Table 10-1 
Woodburn Water Master Plan 

Iron and Manganese Treatment Options 
o~natiou and Chlorine, KMn04 

Filtration and Filtration Blolo&lcal Filtration 

Rate of removal and Rate of removal and Optimum conditions for: 
treatment performance is treatment performance is Fe removal: 
improved with: improved with: • Zinc <0.45 mg/L 
• Increasing temperature • Increasing temperature • H1S <0.1 mg/L 
• Decreasing organic • Decreasing organic • pH: 6.0.7.8 

content content • Temp. >I0°C 
• Redox: 0-500 mV 

Mn removal: 
• Zinc <0.45 mg/L 
• H1S <0.1 mg/L 
• pH >7.4 
• NH4 < 0. 1 mg/L 
• Fe <0.1 mg!L 
• DO >4.0 mg/L 
• Temp. >t0°C 
• Redox> 200 mV 

Fe: I mg/L of ozone Fe: I mg/L of CJ per 
per 2.3 mg/L ofF e 1.6 mg/L of Fe 

Mn: I mg/L of ozone Mn: I mg/L ofKMn04 

per 1.5 mg/L of per 0.52 mg!L of 
Mn Mn (generally 

lower dosage 
required in 
practice) 

Potential to over-oxidize Potential to over dose Only one known 
the Mn to KMn04, the KMn04 which will pennitted biological Fe 
which can result in result In "pink" water removal plant in the 
"pink" water complaints complaints USA that has not been 

constructed, no 
pennittcd biological Mn 
removal plants in the 
USA 

Proprietary Process 
Filtration (FIItronlcs) Sequestering 

Rate of removal and RoleofpH 
treatment performance is uncertain 
improved with 
• Increasing temperature 
• Decreasing organic 

content 

Fe: I mg/L of Cl1 per Varies 
1.6 mg/L of Fe depending on 

the chemical 
Mn: I mg/L ofCI1 per selected 

0.52 mg!L of Mn 

sol used as a catalyst at a 
rate ofapprox 10% ofCI1 
dose 

Proprietary process from General only 
California that has effective for 48 
shown good results at to 72 hours, can 
reduced operating costs, cause problems 
City is tied to one in long dead-end 
supplier and competition lines or in 
is limited for this storage 
process reservoirs ' 

Woodburn Water Master Plan 
Chapter 10 

I 



"d< 
~ 0 

(JQ -
~ = 8 

~ 

1-' 

~II-' 
~ 

Aeration - Filtration 

Operational Repumping usually 
Consideration required, pH adjustment 

up and then down would 
be required for Mn 
removal 

Backwash in& Anticipated filter run 
Requlremenu times of 24 to 48 hours, 

baclcwash rates of 15 
gpm/ft2 are typical with 
volumes of 2% to 5% of 
the water produced 

Permitting Widely accepted 
treatment technology 
and would be readily 
permined OHD 
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Table 10-1 
Woodburn Water Master Plan 

Iron and Manganese Treatment Options 
Ozonatioo and Chlorine, KMn04 

Filtration and Filtration Blolptical Filtration 
Equipment is Requires the addition Need to operate the 
operationally complex and handling of two plant continuously for 
and expensive to buy, chemicals, KMn04 is best operational results, 
requires significant corrosive and requires may require viUiable 
electrical power, no special handling speed drives on the well 
chemicals to handle, pumps, 
easy to control with a 
stable groundwater 
chemistry, requires 
secondary disinfection 

Anticipated filter run Anticipated filter run Antlcipaled filter run 
times of 24 to 48 hours, times of 24 to 48 hours, times of 48 hours, 
backwash rates of 15 backwash rates of 15 backwash rates of 10 
gpm/ft2 are typical with gpm/ft2 are typical with gpm(ft2 are typical with 
volumes of2% to 5% volumes of2% to 5% volumes of 0.5% to 2% 
of the water produced of the water produced of the water pro4uced 
Relatively new "Classical" method for Widely used in Europe 
technology for Fe and the removal of Fe and but new to the USA, 
Mn removal but should Mn, widely used in the Permiulng would 
be readily permined by USA, it will be readily require extensive 
OHD'with secondary accepted by the · pilotina to demonstrate 
disinfection facilities regulatory agencies to OHD that it is a 

. viable and safe 
treatment technology 

-. 

Proprietary Pre»cess 
Filtratlo~ (F:iltr9nics) Seq~ester.ing 

Process only uses Cl2 to Only 
oxidize both the iron requirements are 
and the manganese, the chemical feed 
process is sensitive to pumps and 
organic content in the chemical storage, 
water, operator friendly the use of 

phosphates may 
result in regrowth 
in the distribution 
system, does not 
remove the Fe and 
Mn from the 
water 

Short backwashes at No backwashing 
rates of IS gpm/f\1 are facility required 
completed every 8 hours 
to flush the system and 
release contaminates 

Would require pilot Generally 
testing but do not accepted by the 
anticipate any problems regulatory 
gaining approval of the agencies for low 
system concentrations 

ofFcand Mn, 
may be viewed 
as a temporary 
measure 
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Disinfection Option 
Aeration - Filtration 

Ozonation and Filtration 

KMn04 and Filtration 

KMnO.,'CI1 and Filtration 

Biological Filtration 

Proprietary PrO'ceu 
(FIItronl<=l) 

Sequestering 

-
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Filtration 

... - Table 10-2 
Woo( u Water Master Plan 

Advantages and Disadva~ ... ges of Iron/Manganese Removal Options 
AdvantageJ 

• Can reduce high concentrations of iron 

• Would not trigger a requirement for secondary 
disinfection ' 

• Effective for both Fe and Mn removal 
• Should be readily permitted by OHD 
• Can serve as primary disinfectant 
• Provides taste and odor benefits 

• Effective for both Fe and Mn removal 
• Relatively Rapid Reaction 
• Widely used method to remove Fe and Mn 

• Operationally simple 
• Would be read ily accepted by OHD 
• Would not trigger a requirement for secondary 

disinfection 
• Effective for both Fe and Mn removal 
• Lower chemical costs compared with KMnO• only 
• Relatively Rapid Reaction 
• Operationally simple 
• Should be readily accepted by OHD 

• Capable of producing lowest concentrations of Fe and 
Mn 

• Simple operation 
• Reduced backwash requirements compared with 

conventional filtration 
• Small space requirement compared with conventional 

filtration 
• High~r hydraulic loading rates compared with 

conventional filtration 

• Less sludge production 

• Simple operation 

• Simple operation 

• 

• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 

• 

. Diudvantag~s 
Unsuccessful for manganese removal 

Potential to over-oxidize Mn to KMnO., causing "pink" water 
High capital and energy costs 
Low filter loading rates 
Operationally· complex 
Would trigger a requirement for secondary disinfection 
Potential to overdose Mn to KMn04, causing "pink" water 
High chemical costs 
Low filter loading rates 
KMn04 is corrosive, special handling required . 

Potential to overdose Mn to KMn04, causing "pink" wat« 
Two chemicals required 
Low filter loading rates 
Would trigger a requirement for secondary disinfection 
KMn04 is corrosive, special handling required . 
Would require pilot testing for acceptance by OHD 

. Two stage filtration required 
Limited application in U.S. 
Long initial·start-up for manganese removal 

Process tied to single supplier 
High gapital ~st due to proprietary nature of process 
Would require pilot testing for acceptance by OHD 
Would not remove iron and manganese, only hold in solution 
Effectiveness exhausted after 48 to 72 hours, which could lead to 
staining problems with large storage volumes and long dead end 
piJ)clincs 
Possible enhancement of biological growth 
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Aeration and Filtration 
Simple aeration can be accomplished with multiple tray aerators, pressure air saturation tank, 
forced draft aeration and induced draft aeration. Since the reaction time with air is slow, a 
detention tank is usually provided prior to filtration. The rate of oxidation for aeration is a 
function of pH, with oxidation increasing with increasing pH. 

Aeration alone can usually remove up to 5 to 1 0 mg/.1 of iron. A minimum detention time of 20 
minutes is required. Complete manganese removal with aeration is difficult, and requires the 
raising of the pH to 9.5 or above. Even at a pH of9.5, a detention time of more than one hour 
would be required. To successfully remove manganese with aeration may require the use of a 
catalyst or adsorption type media. 

Following the aeration process the oxidized metals are removed by filtration. The filters can be 
either pressure or gravity design and generally Opelate in the 2 to 5 gpm/tr range. Media's used 
for iron and manganese removal include silica sands, antlmicite coal, and gfee~d. F:ilter runs 
are expected to be 24 to 48 hours with backwash rates of 12 to 15 gpm/ft2• The manganese 
concentration in the WoodbUrn water do not lend itself to the use of simple aeration for removal. 
The requirement for pH adjustment and long detention times make this process impractical. 

Aeration wiil not be considered further for Woodburn. 

Ozonation and Filtration 
Theoretically, 1 mg/L of ozone will oxidize 2.3 m~. of iron and 1.5 mg/L of manganese. The 
required dosages increase with increasing organic content. Given Woodburn's low TOC level(< 
2 mg!L), the lower ozone dosages would be anticipated. Ozone is such a powerful oxidant when 
it is used for the removal of manganese, ail overdose will tend to over-oxidize the manganese to 
permanganate. Permanganate is soluble and can pass through the filter, causing "pink" water and 
allowing manganese to enter the distribution system. This is usually only a problem if the water 
quality changes and the dosage remains the sanie. 

Ozone is a very volatile gas that can not be stored but has to be generated on site. Ozone 
generators require electricity and either an air prep unit pr a pure oxygen feed.: The pure oxygen 
feed produces a higher concentration of ozone and is thereby more efficient. Pure oxygen can 
either be generated on site, which is usually only used for large systems, or purchased as a liquid 
and stored in pressure vessels on site. The ozone is injected into the water flow as it is produced 
and usually enters a reaction vessel that provides 3 to 5 minutes of detention time. All of the 
ozone gas does not go into solution and the excess gas must be handled through an ozone 
destruct unit. 

Following the ozone contractor, the oxidized metals are removed by filtration. The filters are 
generally pressure filters and operate in the 4 to 5 gprn/ft2 range. Media's used for iron and 
manganese removal include silica sands, anthracite coal, and greensand. Filter runs are expected 
to be 24 to 48 hours with backwash rates of 12 to 15 gprn/f{ Because this treatment method 
uses ozone, a primary disinfectant, the process would trigger the requirement of a residual 
secondary disinfectant in the distribution system. 
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KMn04 or Cl2 Oxidation and Pressure Filtration 
Chlorine and po~~ium pennanganate have been used in the removal of iron and manganese 
throughout North America. Chlorine, a relatively inexpensive chemical can be used alone or in 
conjunction with KMn04 to oxidize the metals prior to filtration. Chlorine rapidly oxidizes iron 
at neutral pH and can be readily used alone ifonly iron is found in the water. Chlorine reacts 
slower with manganese at neutral pH and requires either pH adjustment, a long contact time, or a 
specially coated media to be effective alone. It has been reported that at pH 8.0, approximately 2 
to 3 hours would be required for chlorine oxidation of the manganese. At pH 6.0, 12 hours 
would be required for the reaction. 

K.Mn04 is a much stronger oxidant than chlorine and can be readily used alone for the oxidation 
of both iron and manganese prior to filtration. KMn04 is not as pH dependent and complete 
oxidation of the metals generally occurs within a few seconds. For this reason, no additional 
contact"time is provided in the system. KMn04 is pink in color and an overdose will produce 
pink water in the distribution system. KMn04 is highly corrosive and operators must take care in 
handling the chemical. It is generally delivered in crystal form and is mixed in a day tank for 
feeding with a chemical dosing pump. The chemical is relatively expensive when compared to 
chlorine. 

It is common to use chlorine and KMn04 together in an iron and manganese removal plant to 
accomplish the treatment goals while reducing chemical costs. The chlorine is added first to 
oxidize.the iron and reduce the KMn04 dose, KMn04 is then added to oxidize the manganese. 
Once oxidized. the iron and manganese are removed by a pressure filter. The chlorine in this 
system can also serve as a primary disinfectant and the utility can take the credit for the contact 
time in the filters. 

The oxidation of iron by either chlorine or K.Mn04 is influenced by pH, organic content and 
temperature. It requires approximately 0.62 mgll of Cl2 for every mgll of Fe and approximately 
0.95 mg/1 ofK.Mn04 for every mg/1 of Fe to fully oxidize the metal. The oxidation of 
manganese by potassium permanganate may be influenced by pH, organic content and 
temperature. Theoretically a dosage of 1 mg!L of potassium permanganate oxidizes 0.52 mg/L 
of manganese. Less is generally required, unless the manganese is organically bollild, which 
should not be the case given Woodburn's low TOC levels. The oxidation of manganese is pH 
dependent within the low pH range. However, within the pH range of Woodbwn water quality 
(7.1 5 to 7.94), the reaction is rapid. At a pH of7.0, a reaction time of 1 minute has been reported. 
Above a pH of7.5 the reaction is essentially instantaneous. Low temperatures have been reported 
to decrease the oxidation efficiency. · 
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During the process of oxidizing the manganese with K.Mn04, manganese dioxides are formed 
that will coat the filter media. This coating will act as a catalyst and will aide in the oxidation and 
removal .of the manganese from the water. This manganese dioxide coating has an attraction for 
manganese and has the ability to remove the manganese by adsorption. This allows the KMn04 

dosage to be reduced thereby reducing chemical, operations, and maintenance costs. The 
manganese dioxide coating on the media must be periodically regenerated with KMn04• 

Following the addition ofC12 and KMn04, the oxidized metals are removed by filtration. The 
filters are generally pressure filters and typically operate in the 4 to 5 gprnlft2 range. Media's 
used for iron and manganese removal include silica sands, anthracite coal, and greensand. Filter 
runs are expected to be 24 to 48 hours with backwash rates of 12 to 15 gprnlft2• Chlorination to 
produce a residual in the distribution system would be added after filtration. 

Greensand media is a specially coated media that acts as a catalyst in the oxidation of 
manganese. Greensand has traditionally been used in small installations due to its high cost and 
the small size of the media. Manganese impregnated greensand (zeolite) is a purple-black 
material processed using a natural mineral called glauconite. The product is manufactured with 
manganous sulfate and potassium permanganate to provide an active supply of iron and 
manganese oxides on the sand grains. A typical greensand filter bed is composed of a top layer 
of anthracite and a lower layer of manganese greensand. Due to the small size of the media, it 
has a tendency to plug off quicker than conventional media and thereby reduce the length of the 
filter run. The anthracite layer reduces plugging of the finer greensand by removing most of the 
insolubles in the upper layer of the ft.lter. The manganese greens and acts as a "catalyst" 
removing iron and manganese chemically as well as physically. The greensand will adsorb some 
of the unoxidized iron and manganese thereby providing a second means of removal in the filter. 
The greensand also reduces the required dosage ofKMn04 compared with the dual media 
anthracite/silica sand layer. The greensand is exhausted over time and must be regenerated. 
Regeneration of ~e greensand is accomplished in two ways, an intermittent batch process using 
KMn04 or continuously by feeding KMn04 into the raw water. Greensand media is fouled and 
exhausted by high !oading gf F .e_and Mn, organic material, nitrogenous material, or H2S. 
Greensand media has been known to be permanently fouled when used with waters having high 
organic loading. Filtration rates are generally lower than for conventional filter media and can be 
expected to be approximately 3 to 4 .gprn/ft2. Filter runs should be approximately 24 hours in 
length. 

Biological Filtration 

Biological water treatment is widely used in Europe but has received little recognition in the 
USA. The US practice has been to minimize biological (pathogen) activity throughout the 
treatment process while the Europeans have tried to promote controlled biological activity for 
specific treatment processes. Biological process have been successfully used for 1) Iron removal, 
2) Manganese removal, 3)Anunonium pjtrification, 4) Nitrate removal, and 5) AOC removal. 
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In the biological .filtration process, bacterial action would be used to oxidize the iron and 
manganese. For removal of both iron and manganese, two stages (reactors) are generally 
required. This is necessary because the optimal conditions for biological iron removal and 
biological manganese removal are significantly different. Typical loading rates for the biological 
reactors are quite high being 1 0 to 14 gpm/ft2• Iron and manganese can be removed in a sinfle 
reactor in some waters, however the filter loading rates must be very low typically 2· gpm/ft . 
The biological reactors are set up with the proper conditions for the bacteria to grow and thrive 
and remove the contaminate from the water. This is generally accomplished by the addition of 
air and pH adjustment to the influent water stream. 

Startup times of2 to 5 days for biological iron removal and 2 to 3 months for biological 
manganese removal would be expected. Once seeded the reactors will consistently remove the 
iron and manganese to well below the SMCL. Studies have shown that the biomass is relatively 
stable and easy to control once established. Although the bacteria recover rapidly from periods 
of shutdown, it is recommended that the plant be operated continuously. This could be 
accomplished with the use of variable speed motors on the well and treatment plant pumps. 

The filter run lengths in the biological processes are .longer than conventional filters due to the 
compact nature of oxidized metals. The metais become a part ·of the bacteria and are flushed out 
during the backwashing process. It has been reported that as much as 5 times as much iron and 
manganese can be removed per filter volume when compared to conventional filters. The sludge 
has good settling characteristics and is easily handled. 

Backwashing of the filter is accomplished using unchlorinated water to protect the bacteria. The 
objective of the backwashing is more of a flushing than a cleaning. Rinsing away the dead and 
old bacteria to maintain hydraulic capacity and sustain bacteria growth are the main functions of 
the backwash process. Due to these facts, the rate and length ofbackwashing is significantly 
lower than in conventional filtration. Anticipated filter runs are from 48 to 72 hours. 

Due to the lack of use in North America, extensive pilot testing and consultation with the 
Department of Health will be necessary to gain approval of the process. It is anticipated that 
once the process is demonstrated to the regulatory agencies, they will accept it as a viable option. 

Advantages of biological treatment over conventional treatment include: 

• cost savings due to smaller facilities 
• space savmgs 
• higher capacities 
• better water quality 
• simpler operation · 
• reduced backwash requirements 
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Disadvantages include slow startup times for manganese and ammonium removal and a 
sensitivity to zinc levels (>0.45 mg!L), H2S levels (>0.1 mg!L) and ammonia levels. Woodburn' s 
water quality data indicates low concentrations for these constituents. One water sample from 
Woodburn showed zinc concentrations of 0. 87 mg!L, all other concentrations have historically 
been below 0.21 mg!L. Sulfide concentrations tested in the Woodburn source water in 1989 
showed one detected concentration of0.008 mg/L, well below 0.1 mg!L. Ammonia 
concentrations are low(- 0.075 mg/L). . 

The pH of the process stream is critical. For optimal removal of iron, a pH of around 7.0 is ideal. 
Higher pH have been used if the dissolved oxygen in the wate~ is low. For optim·al removal of 
manganese, a pH> 7.5 is required. With the pH range of the Woodburn well water (7.2- 7.9), 
biological iron removal may require the addition of an acid (such as sulfuric acid) or the addition 
of C02 to lower the pH to optimal conditions. Following biologic~ iron removal the pH may 
have to !>e raised by the addition of a base (such as caustic-soda) to bring the pH up to the 
required level and the water aerated to increase the dissolved oxygen level. Because of 
Woodburn's high alkalinity a significant amount of the acid or C02 and base would be required 
to accomplish the pH changes. Pilot testing would establish the feasibility and operating 
conditions of the process. · 

Proprietary Treatment Processes 

Due to the prevalence of iron and manganese in groundwater, there are processes on the market 
that are specifically designed to remove these metals. These processes offer advantages in ease 
in operation or- simplification of the process and can result in operational_ savirigs to the City. 
The disadvantage is that the process is tied to a single supplier and the City must work with that 
company for the life of the treatment plant. · 

One of these processes is manufactured by Filtronics of Pasadena, California and utilizes 
chlorine to oxidize both the iron and manganese. The process relies on a specially coated media 
that is a trade secret and only available from Filtronics. The media has an affinity for manganese 
and holds the metal on the media and gives the chlorine an opportunity to oxidize it and remove 
it in the backwash stream. Chlorine .is added to the raw water and the water enters a detention 
vessel that provides 1 minute of contact time. S02 is then added to the water as it enters a second 
detention vessel that provides another 1 minute of contact time. The S02 acts as a catalyst in the 
oxidation of the iron and manganese. 

Backwashing of the Filtronics process is usually completed every 8 hours. The backwash is a 
high rate short flush of the media to remove the oxidized metals. This backwashing serves to 
free up adsorption sites on the media that allows the media to attach to the iron and manganese in 
the water. The media is sensitive to the organic content in the water and can be fouled if the 
TOC is greater than 1.0 mg!l . The media is also sensitive to H2S and will foul if there is H2S in 
the water. 
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The Filtronics process is less expensive to operate due to reduced chemical costs when compared 
to conventional treatment processes. Elimiriating the need for KMn04 addition and relying 
totally on chlorine takes advantage of the low cost of chlorine. Elimination of the KMn04 feed 
also gets rid of a chemical feed system, reducing the cost further. The use of chlorine in the 
system provides primary disinfection to the system. The disadvantage of the Filtronics system is 
a higher capital cost due to the proprietary nature of the process and the fact that the City would 
be tied to a single supplier for service and repair. The Filtronics process would have to be pilot 
tested for acceptance in the State of Oregon. 

Due to the proprietary nature of this process and the requirement to disinfect that would come 
with this system, this process will not be considered further. 

Sequestering witb Chlorination 

Sequestering agents are often used in water containing low concentrations of iron and manganese 
to hold the metals in solution rather than remove them through treatment. Typical sequestering 
agents include polyphosphates and ortho-polyphosphates, which are also used as corrosion 
inhibitors. The poly/poly-ortho phosphate combines with the iron and manganese to slow and 
inhibit their oxidation and precipitation. · 

The sequestering agents are usually successful with combined levels of iron and manganese in 
the 0.5 to 1.0 mg/1 range. The main advantage to the use of sequestering agents is the ease and 
low cost required to set up the chemical feed system and bring the system on line. 

One disadvantage in the use of a sequestering agent is the possible enhancement of biological 
growth in the distribution system or wells. Polyphosphates can be food source for biofilms and 
thus can enhance their growth. The chlorine residual in the system must be sufficient to ensure 
that excessive growth does not occur. Where the sequesterants are added near wells, special care 
is needed to prevent back contamination of the well which can lead to biological growth · 
problems. Bench scale testing of this treatment method would be recommended prior to it's use 
to ensure that it is a viable alternative. 

A nother disadvantage of the use of sequestering agents is that their effectiveness is generally 
exhausted after 48 to 72 hours. In systems with large storage volumes or with long dead end 
pipelines, sequestering is not recommended. Woodburn has one operating storage reservoir in 
the system which provides peak demand storage, emergency reserve, and hydraulic gradient 
control. The dead end pipelines exist mostly at the cui-de-sacs. Oxidation of the iron and 
manganese could potentially occur in these areas following the exhaustion of the effectiveness of 
the sequestering agents. This could lead to rusty or black water complaints and turbidity in the 
system. 
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The level of iron and manganese in the Woodburn system are above the recommended 
maximums for sequestering. The metals are not removed from the system and this process does 
not meet the City's treatment goals. Sequestering will not be considered for the Woodburn 
system. 

10.3 TREATMENT METHODOLOGIES- DISINFECTION 

Disinfection technologies used in drinking water systems include: 
• Chlorination (gaseous and liquid) 
• Chlorine Dioxide 
• Chloramination 
• Ozonation 
• Ultraviolet light (UV) (not generally used in the USA) 

A summ~ of.th~ di~,iiJfectiol) optio.!lS. is presenteq as Table 10-3. Following the overview of the 
available disinf~ti~n t~ch!_lologies, specific advantages and disadvantages of the various 
disinfecti8~, optipns wi~l pe presl!Dted based on a criteria specific to Woodburn. Each 
disinfection technology will then be ranked according to each criteria. 

Disinfection for W<?od~~ will be designed ~o inactivate .bacteria and viruses. Pathogenic 
protozoa, suc.h as Giardia or Crypto are not considered to be a threat in groundwater. 

There are two kinds of disinfection required: primary and secondary. Primary disinfection 
achieves the desired level of ~icroorganism kill or inactivation. Secondary disinfection 
maintains a disinfecj:ant t:,e~idua\ in the finished water that prevents the regrowth of 
microorganisms. The effectiveness of primary disinfection is measured by the LCT'va:lue where C 
is the residual disinfectant concentration and T relates to the contact time. For secondary · 
disinfection, a minimum residual of0.2 mg!L at any point in the distribution system is maintained. 
If the City were to experienceyiolations with the TCR, secondary disinfection would most likety 
be required. The introduction of a disinfectant with treatment for the removal of iron and 
manganese would trigger the requirement for secondary disinfection. The proposed GWDR 
would require the City to implement both primary and secondary disinfection. 

Chlorination 

Chlorine is an effective. bactericide and viricide and produces a residual in the distribution 
system. It has been successfully used for disinfecting public drinking water systems since the 
turn of the century. It is the most common form of d.rinki.pg water disinfection in the USA. 
Chlorine may serve as both a primary and a secondary disinfectant. Chlorination is generally 
provided by either chlorine gas or liquid sodium hypochlorite feed. 
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Bactericide 

Viricide , 

Suitable as Prima ry 
Disinfectant 

Suitable as 
Secondary 
Disinfectant 
Required Contact 
Time for Primary 
Disinfection 

Usage 

Taste and Odor 

HDR Engineering, Inc. 
December 1996 

Chlorination 
Gas 

Excellent 

Excellent 

Yes 

Yes- Provides 
residual in 
disiribution system 

Moderate 

Widespread U.S. 

Produces taste and 
odor 

Table 10-3 
Woodburn Water Master Plan 

Summary of Disinfection Options 
Chlorination 
Hypochlorite Chlorine Dioxide Chloramloation 

Excellent Excellent - more Fair · 
powerful biocide than 
chlorine. 

Excellent Excellent Weak against virus 
requires long contact 
times 

Yes Yes -lfa means of Yes- Although less 
reducing chlorine effective than other 
dioxide and chlorate disinfectants 
ions is used (GAC or 
some strong chemical 
reducing agent.) 

Yes- Provides Yes • Provides residual Yes - Provides 
residual in in distribution system residual in 
distri bution system distribution system 

Moderate Moderate Long 

Widespread U.S. Widespread use in Limited use in the 
Europe. Limited u.s. 
application in the U.S. 
• primarily for taste and 
odor applications. 

Produces taste and Effective against taste Produces taste and 
odor and odor odor. Can produce 

"fruity taste" at high 
organic 
concentrations.< 1 

> 

Ultraviolet Li&bt 
Ozonation (UV) 

Excellent - most Good 
potent used in water 
treatment 

Excellent - most Good 
potent used in water 
treatment 

Yes Yes - Particularly 
groundwater not 
directly influenced 
by surface water 

· (since there is a low 
Giardia cyst risk) 

No- Does not ~o ·• Does not 
provide residual in provide residual in 
distribution system · distribution system 
Short Short 

Widespread use in Used for 
Europe. Gaining groundwater 
widespread use in disinfection, small 
u.s. systems, widespread 

use in wastewater 
disinfection 

Effective against None 
taste and odor 
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DBP Formation"' 

Other Health 
Implications 

Factors Affecting 
Effectiveness 
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Process Parameters 
Affecting 
effectiveness 
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Chlorination 
Glll! 

Yes 

None 

Effectiveness 
decreases with: 
• Increasing pH. 

(Ideal pH is 6-7). 
• Presence of 

ammonia or 
organic nitrogen 

• Presence of other 
oxidizable 
substances 

• Decreasing 
temperature (Ideal 
temp. is 20-25°C). 

Contact time 
Mixing Chlorine 
dosage 

----

Table 10-3 
Woodburn Water Master Plan 

Summary of Disinfection Options 
Chlorination 
Hypochlorite Chlorine Dioxide . C".l~r~mina.tion 

Yes When prepared in Less potential to 
presence of chlorine; form DBP compared 
THMs and other DBPs, with chlorine. 
possible. Also chlorite 
and chlorate. (EPA 
recommends maximum 

· residual for CI01, 

chlorite and chlorate 
ions ofO.i mgfL). 

None None Chloramines are 
detrimental to 
individual on kidney 
dialysis. 

Effectiveness Effectiveness decreases Effectiveness 
decreases with: _, with: decreases with: 
• Increasing pH. • Decreasing • Increasing pH. 

(Ideal pH is 6- temperature • P~nceof 
7). ammonia or 

• Presence of organic nitrogen 
ammonia or • Decreasing 

"' organic nitrogen temperature 
• Presence of 

other oxidizable 
substances 

• Decreasing 
temperature 
(Ideal temp. is 
20-25°C). 

Storage time Contact time Contact time 
Contact time Mixing Chlorine Mixing ratio of 
Mixing Chlorine dioxide dosage ammonia to chlorine 
dosage Method of 

•. " . . chloramination 
generation 

1 r ~ 

,, 

--

Ultraviolet Liibt 
Ozonation (UV) 

Potential for None 
formation of 
bromates in the 
presence of bromide 
and aldehydes in the 
presence of naturally 
occurring 
unsaturated aliphatic 
fatty acids. 

None None I 

Effectiveness Effectiveness 
decreases with: decreases with 
• Presence of other increasing levels of: 

oxidizable • Suspended solidS 
substances. • Color ·· 

• Turbidity 
Ideal pH range is 
below 8. 

' 

I 

: 

Contact time • Energy dose (lamp ! 
Mixing Dosage intensity x time of I 

exposure) 1 

• Intensity governed 
by power and 
placement of lamp 
relative to water. 

• Exposure time 
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Table 10-3 
Woodburn Water Master Plan 

Summary of Disinfection Options 
Chlorination Chlorination 

Gas Hypochlorite Chlorine Dioxide Chloram.ination 

Operation and Easy to control and Hypochlorite On-site generation Requires two 
Maintenance use decomposes - required. chemical feeds. 

maximum storage 
time - one month. Optimization of the 

generator performance 
Increased storage is important. 
space and 
transportation Storage not possible. 
costs with 
NaHOCL purchase 
compared with 
gaseous chlorine. 

Easy O&M 
associated with 
pumping and 
metering 
equipment. 

Hazards Toxic gas requires Very corrosive. Unstable and explosive Same as chlorination 
scrubber. Dangerous Containment in concentrations > hazards. 
gas.- lethal at cone. required. 10% by volume (-12 
above 0.1 percent giL). 

•, 

Gaseous chlorine 
dioxide toxic. 

Capital Costs Moderate Low to Moderate High Moderate 
Operational Costs Low Low to Moderate - High ·Moderate 

Overall operation 
costs are higher 
than chlorine gas. 

ITJ Not a significant issue for Woodburn given the low TOC in the Woodburn water. 
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Ultraviolet Li2bt 
OzQnation (UV) 

On-site ozone Easy to operate. 
generation required Requires cleaning of 

lamps. 
Storage not possible. 

High levels of ozone None 
are acutely toxic. 

High Moderate to High 
Moderate to High Moderate 
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Chlorine Gas 
Chlorine gas is the most widely used method for chlorina~ing drinking water in the USA. 
Chlorine gas is relatively in-expensive and easy to use. · 

Process Description. Elemental chlorine is supplied in high-pressure cylinders as a liquid. The 
most common type of a gas chlorinator is a vacuum operated solution-feed system. The 
equipment is inexpensive and easy to use and control. The chlorine gas is released from the 
cylinder in a vacuum tube which is connected to an injector in a side stream of water. The 
chlorine gas and the water form a solution of hypochlorous acid and hypochlorite ion, which is 
then fed to the water supply providing the disinfection power. 

Process Considerations. Chlorine gas is extremely toxic in low -concentrations in the 
atmosphere. Recent changes in. the regulations for chlorine gas require that storage facilities 
have complete containment and for systems having more than two 150-pound cylinders in 
storage, a chemical neutralization (scrubber) system is required in case of a leak or a rupture. 

Sodium Hypochlorite (Bulk) _ 
Process Description. Hypochlorite may either be purchased directly or produced on-site. 
Sodium hypochlorite solution (the active component of household bleach) is supplied 
commercially in concentrations of 5 to 15 percent chlorine. The solution is metered directly into 
the water using a chemical feed pump. 

Process Considerations. Sodium hypochlorite is more easily handled than gaseous chlorine and 
gives less maintenance problems with pumping and metering equipment. The use of a liquid 
rather than a gas provides operator and community safety and eliminates the need for a scrubber 
system. The volume of the hypochlorite solution required and the corresponding weight, as 
compared to chlorine gas, increases the cost of transportin_g and st~ring the chemical. In 
strengths greater than approximately 5%, sodium hypochlorite is tmStable, and deteriorates_ 
rapidly over time producing chlorate ions. Chlorate has been liriked to health problems. ' A 12% 
solution can be stored a maximwn of one month. To slow the rate of decay and the formation of 
chlorate, it is recommended that the 12% solution be diluted to 4o/o or less. This requires 
additional handling and storage volume. 

The solution is corrosive with a pH of 11, requiring secondary containment. If the carrier water 
used for dispersion of the hypochlorite has appreciable hardness, precipitation of calcium 
carbonate can occur in rotometers and piping. If undiluted hypochlorite is pumped directly to the 
point of application, off-gassing of chlorine due to long retention times in the piping can occur, 
causing inconsistent feed rates. Off-gassing can also burst pipes if not taken into account in 
design. Providing a dilution tank that would allow a 4% solution reduces the precipitation and 
off-gassing problems with the feed equipment. 

Volume 1 

Page 1216 

HDR Engineering, Inc. 
December 1996 

10-1 8 Woodburn Water Master Plan 

Chapter 10 

·' 



Sodium Hypochlorite (On-site Generation) 
To eliminate the need to handle and store liquid sodiwn hypochlorite, systems have been 
developed that produce a low concentration of sodium hypochlorite using salt and electrodes. 
This system only requires the operator to handle salt and produces fresh low strength 
hypochlorite that is less susceptible to degradation over time. The dependability and cost 
effectiveness of on-site hypochlorite generation has been proven in recent years for small water 
systems. 

Process Description. Hypochlorite at approximately 0.8% solution strength is generated 
electrolytically from a salt solution (brine). The system for on-site production ofhypochlorite 
solution consists of a two-cell unit which electrolyzes a brine solution, producing hypochlorous 
acid in one cell and a solution of caustic soda (NaOH) in the other cell. The hypochlorite 
solution flows to a day tank that is connected to a chemical feed pump. The hypochlorite 
solution is then pumped from the day tank to the point of application. Because the concentration 
is low relative to bulk hypochlorite, larger metering pumps are required than for bulk 
hypochlorite feeding. 

The on-site generation requires pure salt (99.7% NaCl) to protect the electrodes from 
contamination. Salt consumption is typically 3 to 4 pounds of salt to generate the equivalent of 
one pound of chlorine. In addition, 15 gallons of water and 2.5 kWh of electrical power per 
pound of chlorine equivalent is required. 

Process Considerations. The capital costs for an on-site generation system are significantly 
higher than for a bulk delivered sodium hypochlorite feed system. However, operation and 
maintenance costs per pound of applied chlorine are considerably less for on-site generation 
when compared to delivered hypochlorite. The capital costs for the system must be amortized 
over several years to determine the relative economics of the system. During the generation 
process some hydrogen and caustic soda are produced that are hazardous to deal with if not 
properly handled. 

Chlorination Considerations 
Water quality parameters which affect the disinfection capabilities of chlorine include: 

• Other oxidizable substances in the water which exert a chlorine demand that must be 
satisfied before an excess of free chlorine is available for disinfection 

• Particulate concentration 
• pH- the effectiveness of chlorine decreases with increasing pH 
• Temperature- the effectiveness of chlorine decreases with decreasing temperature 
• Ammonia or organic nitrogen which form chloramine complexes 

Two drawbacks of chlorine disinfection are its tendency to form disinfection byproducts and the 
taste and odor associated with chlorine. Because the raw water in Woodburn's wells has a low 
organic content, the formation of disinfection byproducts is not a major concern. 
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Chlorine Dioxide 

Chlorine dioxide has been used as a disinfectant by several large systems in Europe. In the U.S., 
its application has been primarily in taste and odor control. Chlorine dioxide is a strong 
bactericide and viricide and produces a residual in the distribution system so it may be used as 
both a primary and secondary disinfectant. Chlorine dioxide is a weaker oxidant than chlorine 
and would not benefit an iron and manganese removal system. 

Process Description 
·c hlorine dioxide is an unstable gas, which must be generated on site. Chlorine dioxide is 
generated by oxidizing sodium chlorite (which may be either a 25 percent aqueous solution or a 
solid) with either chlorine gas, sodium hypochlorite solution and mineral acid, or mineral acid 

·alone at a pH of 4 or less. The most common chlorine dioxide generation process uses chlorine 
gas and sodium chlorite. The aqueous solution of oxidant is metered into and mixed in a 
chlorine dioxide reactor. The resulting solution is pumped directly into the water to be treated. 

Based on health effect studies the EPA recommends a maximum residual for chlorine dioxide 
and its decomposition products (chlorite and chlorate ions) of 0.1 mg/L. To meet the residual 
requirements, a 1.2 to 1.4 mg/L dose of chlorine dioxide is generally reCommended. Because of 
the nanow range, optimization of the generator performance is important. 

The majority of chlorine dioxide added to water is converted to chlorite ion. Excess chlorine 
dioxide and chlorite ions can be reduced to chloride ion with sulfur dioxide. Chlorate is formed 
as a by-product during the chlorine dioxide oxidationldisinfection·step, especially when free 
chlorine is used. Unlike chlorite, chlorate cannot be removed from drinking water by currently 
available treatment techniques. Chlorate formation may be minimized by avoiding conditions of 
high pH values and/or low initial reactant concentrations, .and the presence of free hypochlorous 
acid. 

Process·Considerations 
The bactericidal effectiveness of chlorine dioxide has been shown to be unaffected by pH values 
in the range of 6.0 to 1 0.0, although some references have shown increasing effectiveness within 
a higher pH range (8.5- 9). The efficiency of chlorine dioxide decreases with decreasing 
temperature. Design parameters which affect the efficiency of chlorine dioxide disinfection 
include contact time, mixing and chlorine dosage. 

Another drawback of the use of chlorine dioxide is the requirement of on-site generation, which 
increases its cost of construction and .operation relative to chlorination. Since chlorine dioxide 
must be generated and fed into the system, no storage is required and conversely no back up 
supply is available if the generator breaks down or requires maintenance. For this reason a 
backup system of chlorine gas or hypochlorite feed is required. Chlorine dioxide gas is toxic and 
unstable and explos ive in concentrations greater than 10% by volume (~12 giL). 
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Chloramination 

Chloramines are formed by adding chlorine and anunonia into water. Chloramines are less 
effective bactericides and viricides than chlorine. They do produce a long lasting residual in the 
distribution system, and thus may in some cases be most effective as secondary disinfectants. 
Chloramines do not react wfth organic materials in the water as rapidly as chlorine and thus 
produce lower THM's, a disinfection byproduct. For this reason, the majority of utilities which 
rely on chloramination for disinfection, do so because they have THM concerns. Due to the low 
organic content found in the Woodburn well water, THM formation is not anticipated to be a 
problem. 

Process Description 
There are three methods to produce chloramines: 

·1) Adding ammonia to chlorinated water 
2) Adding chlorine to water already treated with ammonia 
3) Using a pre-formed solution ofmonochloramine 

The first method is the most effective of the three·because disinfection is provided by the free 
chlorine prior to adding the ammonia. TIIM and other DBPs will form in the chlorinated water 
(in the same way under chlorination) however the reaction time is controlle~ thus reducing the 

. THM formation. Once the ammonia is added, DBP formation will be inhibited. In the second 
and third methods the solution is less effective because the disinfection is provided by the 
chloramine, not free chlorine. Chloramine is a weaker qisinfectant than free chlorine and 
requires a longer contact time to produce the same disinfection results. 

The chlorination step requires the same process as for chlorination (chlorine gas or sodium 
hypochlorite). Ammonia is available as an anhydrous gas (150 lb. cylinders), an aqueous 
solution (aqua ammonia) (55-gallon drums) or as ammonium sulfate powder (100-lb bags). 
Ammonia gas is injected into treated water using a similar system as for chlorine gas. Aqua 
ammonia is similar to sodium hypochlorite. For ammonium sulfate powder, a 25 to 30 percent 
solution is prepared and injected using a chemical metering pump. 

Process Considerations 
Water quality parameters which affect the disinfection capabilities of chloramination include: 

• pH- For chloramines, there is an increased effectiveness with an increasing. pH. For 
free chlorine, there is an decreased effectiveness with increased pH. 

• Temperature - decreasing effectiveness with decreasing temperature. 
• Ammonia or organic nitrogen - decreased effectiveness with ammonia 

concentrations (this affects the process effectiveness only if the chlorination is 
provided prior to the ammonia addition) 

Disadvantages of chloramination include the costs and operational concerns of an additional 
chemical feed (ammonia) and the longer required contact time prior to the first customer. 
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Advantages include lower THM formation. Chlorarnines residuals last longer than free chlorine, 
and therefore chloramination may be used as a post disinfectant in combination with other 
disinfects. 

The hazards associated with chlorination apply to chloramination: toxicity in handling both 
gaseous chlorine and ammonia, or the corrosiveness in handling sodium hypochlorite or liquid 
aqua ammonia. 

Ozonation 

Ozone is among the strongest oxidants used in water treatment. Ozone will inactivate bacteria, 
viruses, and protozoa cysts. Ozone is becoming a more common disinfectant due to reduced 
equipment cost and ease in operation. Ozone is very WlStable and has a short life, therefore, it 
can not Pe stored and must be generated on-site. Ozone does not form a persistent residual, ~d, 
therefore, cannot be used as a secondary disinfectant 

Process Description 
The five major elements of an ozonation system are: 

• Air/Oxygen feed 
• Electrical power supply 
• ·Ozone generator 
• Contact Chamber 
• Ozone exhaust gas destruction unit 

Air/Oxygen Feed. Ozone can be generated using either dry ambient air or pure oxygen. For 
ambient air fee~ the air js first dried before use in the ozonation system to prevent fouling of the 
ozone production tubes andjncreased corrosion in the ozone generator. A pure oxygen feed 
system has higher capital costs but offers the following advantages ·over ambient air: 

•· A smaller ozone generator and smaller ancillary equipment can be used (roughly 
half the size) 

• Lower energy consumption 
• Higher concentrations of ozone generated 
• If used with a once-through system, gas recovery and pretreatment equipment are 

eliminated. 

Oxygen may be purchased as a gas or as a liquid, or produced on-site. There are two methods for 
producing oxygen on-site for ozone generation: pressure swing adsorption of oxygen from air 
and cryogenic production (liquefaction of air followed by fractional distillative separation of 
oxygen from nitrogen). Pressure swing adsorption systems are generally used for smaller-sized 
plants. Cryogenic separation systems are practical for large systems (20 to 20,000 tons of 
Oiday). Cryogenic oxygen production is more capital intensive than by pressure swing 
adsorption, but generally operation and maintenance costs are lower. Cryogenic systems are 
operationally sophisticated and operation and maintenance expertise is required. 
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Electrical Power Supply. Ozone generators use high voltages (generally> 10,000 V) or high.: 
frequency electrical current (up to 2,000 Hz), necessitating special electrical design 

consid~rations. 

Ozone Generation. Ozone for water treatment is usually generated using a corona discharge 
cell. If ambient air is fed to the generator, the generator produces dry, cool air containing (to 3.5 
percent ozone (by weight), which can be mixed with water. When pure oxygen is used, the 
concentration of the ozone is approximately doubled (up to 8 to 9 percent by weight). 

Ozone Contractor. Ozone may be generated under positive or negative air pressure. Under 
positive pressure, the contractor most commonly used is a two-chamber porous plate diffuser, 
with a 16-ft high water column. Other positive pressure ozone contactors include packed 
columns, static mixers, and high speed agitators. Under negative pressure, a vacuum draws the 
ozone Il).ixture from the generator providing contact as the gas mixes with the flowing water. 
Contactors are designed to provide 3 to 5 minutes of ozone contact with the water. 

Destruction of Ozone. The ozone in the exhaust gases from the contacting Wlit must be 
destroyed or removed by recycling prior to venting. ·The primary methods of destroying excess 
ozone include: thermal destruction, thermal/catalytic destruction, and catalytic destruction (with 
metal catalysts or metal oxides). Moist granular activated carbon is used extensively at European 
plants treating less than 2 mgd. 

Process Considerations 
Water quality parameters which affect the disinfection capabilities of ozone include: 

• pH 
• Temperature 
• Turbidity 
• Organic material 

Design parameters which affect the efficiency of ozonation include degree and type of mixing 
and the ozone dosage. 

Ozone is more efficient than free chlorine, disinfection can be achieved with relatively small 
contactors or concentrations than with free chlorine. In the presence of significant concentrations 
of dissolved bromides, ozonation may result in formation of brominated THMs and bromate as 
well as the production of potentially hazardous by-products including aliphatic aldehydes and 
ketone compounds. Woodburn TOC levels are low(< 2 mg/L), which reduces the likelihood of 
the formation of these compounds. Woodburn has not tested for bromide concentrations. 

Ozone is the strongest disinfectant and oxidizing agent available for water treatment. In the 
presence of iron and manganese, ozone will ox.idize the metals causing the precipitation of metal 
oxides. In the presence of the iron and manganese, the measurement of the degree of disinfection 
(dissolved ozone concentrations) is impractical. 
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Ozone in the atmosphere is a toxic gas. An advantage of ozone gas toxicity ·over chlorine gas 
toxicity is that ozone has a distinct smell at concentrations much lower the harmful levels and 
dissipates very rapidly. Since ozone is generated on-site, transportation hazards are eliminated. 
Additionally, since ozone can not be stored, secondary containment or a scrubber system is not 
required. 

Ultraviolet Light Disinfection {UY) 

UV disinfection is an effective bactericide and viricide, but is ineffective as a cysticide. 
Consequently, it may be used as a primary disinfectant for groundwater's only, where there is no 
threat of Giardia cyst presence. In trY disinfection, the bacteria and viruses are inactivated by 
the radiation energy (254 run wavelength) of ultraviolet light. To be effective, the light must 
strike the orga.Iiism. The radiation destroys the celPs genetic material and the cell dies. UV 
disinfection does not produce a residual in the distribution system. Therefore, its application 
requires a second disinfectant, capable of providing a sustainable residual. 

Process Description . 
The primary source of UV energy is the low pressure mercury arc lamp. UV lamps are usually 
submerged in the water, perpendicular or parallel to the water flow. Maintaining plug flow 
conditions is important. Lamp diameters are typically 0.6 to 0.8 inches. Arc lengths oflamps 
(the active light-emitting portion of the lamp) are generally 2.5 to 4.9 feet. · 

The most important operating factor for the UV reactor is the cleanliness of the surface. The 
need for cleaning is based on visual inspection of the surface. The surface ofthe lamps are 
cleaned manually with a mild soap solution and swabbed with isopropyl alcohol. In a drinking 
water application, the lamps will stay clean for extended periods of time. 

Process Considerations 
Water quality parameters which affect the disinfection capabilities ofUV include: 

• Suspended solids 
• Color 
• Turbidity 

Design parameters which affect the efficiency ofUV include UV energy and the time of 
interaction (contact time). Since there is no chemicals used, there essentially no hazards 
associated with the use of UV disinfection. A secondary chlorine feed will probably be required 
to produce a measurable residual in the distributi<?ri system. 

Disinfection Criteria for Woodburn 

An following criteria was developed to assess the various disinfection options for Woodburn: 
• Effective primary disinfection 
• Effective secondary disinfection (ability to maintain a residual in the distribution 

system) 
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• Minimization ofhazards 
• Economics 
• Ease of Operation and Maintenance 
• Applicability to various treatment scenarios (regional, central or wellhead 

treatment) 

Table I 0-4 presents a summary of the major advantages and disadvantages of each disinfection 
option. Table 10-5 presents a ranking within each criteria for each of the disinfection options. 
Because oflow TOC ( <1.0 mg/L) in the Woodburn well water, DBP formation (associated 
predominantly with chlorination) is not a significant issue. Likewise, oxidation dem~d from 
organic material would not be a problem. Because Woodburn's anunonia levels (approximately 
0 .075 mg/L) are low, complexation with ammonia (with chlorination) will not be a problem. 

10.4 TREATMENT METHODOLOGIES- ARSENIC 

Processes typically used for the removal of arsenic include: 
• Removal with iron salts 
• Adsorption onto iron oxides 
• Adsorption on an activated alumina column 

Arsenic Removal Processes 

Arsenic Removal With Iron Salts 
Chemical clarification with ferric sulfate has been successfully used in the removal of arsenic. 
Arsenic has a strong affinity for iron salts. Following oxidation of the water the arsenic is 
removed by coagulation, clarification, and filtration. 

Adsorption Onto Iron Oxides 
Because of the strong affinity between arsenic and iron, arsenic will attach to iron oxides. With 
the oxidation and removal of iron, the arsenic is also removed. It is common to note a reduction 
in arsenic concentration with the removal of iron from water. 

Adsorption on an Activated Alumina Column 
Arsenic will adsorb onto activated alumina, a byproduct of aluminum production. The water is 
passed through a contact column of activated alumina, reducing the arsenic level in the water. 
Regeneration or replacement of the activated al urninia is required following 20 to 30 thousand 
bed volumes, depending on the amount of arsenic removed. 

Potential Treatment Alternatives for Arsenic Removal 

The arsenic levels wi ll be monitored with the iron levels. It is proposed that the arsenic wi ll be 
removed with the iron during the treatment process and no special techniques will be necessary. 
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Table 10-4 
Woodburn Water Master Plan 

Advantages and Disadvantages of Disinfection Options 
Advani:J!ges 

Primary and secondary disinfectant • 
Easy to use • 
Low chemical cost • 
City familiar with use • 
Most common approach used • 
Oxidant for taste & odor, Fe and Ml) (limited) 
Primary and secondary disinfectant ' • 
Reduced safety concerns • 
No scrubbing required • 
Metering is relatively simple • 
Low capital cost • 
Easy maintenance and handling • 
Oxidant for taste & odor, Fe and Mn (limited) 
Primary and secondary disinfectant • 
Reduces safety concerns • 
Easy to use • 
Metering is relatively simple • 
Containment not required. • 
Oxidant for taste & odor, Fe and Mn (li'!lited) 
Strong biocide • 
Oxidant for taste & odor, Fe and Mn (limited) • 

• 
• 

Primary and secondary disinfectant (possible) • 
Lower DBP formation (not significant benefit) • 

• 

Disadvantages 

Toxicity •· 

Safety (transport, handling & storage) 
Need for containment. scrubbing 
DBPs (not significant for Woodburn) 
Chlorine taste 

High chemical cost 
Crystallization, gassification, corrosive 
Chlorine taste 
Increased storage requirements 
Deterioration with storage 
DBPs (not significant for Woodburn) 

High capital cost 
Larger pumps required 
DBPs (not significant for Woodburn) 
Corrosive 
Chlorine taste 

On-site generation (higher capital costs) 
Not widely used 
Produces chlorite and chlorate 
Unstable and explosive (>10% volume) 

Involves two chemicals 
Less powerful oxidant 
R~quires long detention 
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Table 10-4 
Woodburn Water Master Plan 

Advantages and Disadvantages of Disinfection Options 
Advan~g~s 

Most powerful oxidant • 
Oxidant for taste and odor, Fe and Mn • 
Containment relatively easy • 

• 
• 
• 

Simple to maintain and operate • 
No chemicals • 
Minimal safety issues • 
Suitable for remote sites • 
Minimal space requirements 

Dis~dvaotages 

Need additional secondary disinfectant 
High capital cost 
High energy cost 
More sophisticated equipment to maintain 
Toxic gas 
Bromate and·aldehyde formation 
Primary disinfectant only 
Weak oxidant 
High energy cost 
Not widely used for potable water treatment 
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Chlorination Gas 

Disinfectant 
Effectiveness 

Bacteria Excellent 
Virus Excellent 

Ability to Maintain 
a Residual Yes 

Ease of Operation 
and Maintenance Simple 

Hazardl Moderate to High 

Relative System 6 
Capital Cost 
(1-10) 

Applicable for Excellent 
Regional Plant 

Applicable for Excellent 
Central Plant 

Applicable for Fair 
Wellhead 
Treatment 
Secondary Impact Taste and Odor 
Problems 
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Table 10-5 
Woodburn Water Master Plan 

Crit~ria and Assessment of Disinfection Options. 
Chlorination On-site 
Hypochlorite Cl1 Generation Chlorine Dioxide Chloramination 

Excellent Excellent Excellent Moderate 
Excellent Excellent Excellent Poor 

Yes Yes Yes Yes 

Simple Simple Moderate Moderate 

Moderate Low Moderate to High Moderate 

3 6 7 6 

Excellent Excellent Fair Excellent 

Excellent Excellent Excellent Excellent 

Excellent Excellent Poor Excellent 

Taste and Odor Taste and Odor None None 

Ultraviolet Light 
Ozonation (UV) 

Excellent Good 
Excellent Good 

No No 

Moderate Simple 

Moderate Low 

10 4 

Excellent Excellent 

Excellent Excellent 

Excellent Excellent 

Secondary Secondary 
Disinfection Disinfection 
Required Required 
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10.5 FATAL FLAW SCREENING OF TREATMENT METHODOLOGIES 

The iron and manganese treatment options which were eliminated from consideration along with 
the fatal flaw of each include: 

• Aeration/Filtration- Not effective in removing manganese 
• Proprietary Process Filtration- Process tied to single supplier 
• Sequestering - Does not reduce iron and manganese concentrations; only effective 

for 48 to 72 hours. 
• Cli Filtration - Not effective in removing manganese 
• Greensand Filtration - High cost and short run lengths 

The disinfection options which were eliminated from further consideration along with the fatal 
flaw of each include: 

• Chloramination - Requires two chemical feeds 
• Chlorine Dioxide - High relative capital costs 

Four processes were selected as viable treatment options for the removal of iron and manganese 
for the City of Woodburn. Three of the four selected would also provide primary disinfection to 
the system. The fourth, KMn04 oxidation and filtration would initially not have disinfection, 
however, chlorination could be added at a later date. Features of the four selected alternatives 
are summarized in Table 10-6 and are illustrated in Figures 10-1 , 10-2, 10-3, and 10-4. 

10.6 TREATMENT LOCATION SCENARIOS 

The treatment location scenarios that are being considered by Woodburn are as follows: 

1) One treatment plant (located in the north central part of the City in the vicinity of 
Well 10). Conceptual layout is shown in Figure 10-5. 
Requires 
• Raw water transmission piping from the other wells 
• Examination of the distribution system hydraulics 

2) Neighborhood treatment plants (one located at Well 10 and one located in the 
southwest corner of the City). Conceptual layout is shown in Figure 10-6. 
Requires 
• Multiple facilities 
• Raw water transmission piping from neighboring wells 
• Examination of the distribution system hydraulics 
• Property acquisition for some sites 

3) Wellhead treatment plants (five plants at Well 7, 8, 9, I 0, and in the southwest 
corner of the City) . Conceptual layout is shown in Figure 10-7. 
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Requires 
• Multiple facilities 
• Property acquisition for some sites 

10.7 EVALUATION OF TREATMENT FINALISTS 

Water Treatment Alternative Evaluation 

The four treatment alternatives and three plant location scenarios were developed in order to 
evaluate each treatment scheme. The evaluation was based on general treatment facility layouts, 
the actual details would be developed during pre-design of the treatment plant. The four 
treatment alternatives considered are: 

• oxidation with potassium permanganate followed by filtration; 
~ oxidation with sodium hypochlorite and potassiwn permanganate followed by 

filtration; 
• oxidation by ozonation followed by filtration; and 
• biological filtration. 

The three plant location scenarios considered are: 
• one central~ed treatment plant; 
• . two neighborhood treatment plants, and; 
• · five wellhead treatment plants. 

All required improvements and any phasing that may occur for a plant location were included in 
the cost estimates to assess the full costs of the alternative. 

Conceptual layouts for ~~ch of the plant location scenarios used in alternative evaluation are 
shown in Figures 10-5, 10-6, and 10-7. The total minimum treatment system capacity was set at 
10.5 mgd (the maximwn day demand in 2020) with an average day demand of 4.5 mgd. In 

order to meet the maximwn day demand, four new wells with a total capacity of 5. 7 mgd would 
be required. The basic treatment facilities included in eac~ alternative are filtration, chemical 
feed, backwash handling, process pumping, operations, and electrical. -Future facilities are 
included in the layouts and may or may not be required for each facility. 

The conceptual design is to maintain the process stream under pressure throughout treatment and 
pump to a ground level reservoir. The well pumps would provide most of the pumping head 
needed. Additional head would be provided by process pumps, before or after filtration, in order 
to feed the reservoir. A distribution system booster pump station will be constructed to pump 
water from the reservoir. Process pumps may not be required with treatment plants located at the 
wellheads. Filtration costs are based on using 12 foot diameter pressure filters. The loading 
rates assumed were 4 gpm/f{ 
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C riteria KM.n04 - Filtration 
Proven iron and manganese removal 

Reliability technology, capab le of consistent ly 
producing high qual ity water 

Includes 
Prima ry No 
Disinfectant and 
a Residual 

Water quality Once fine tuned, capable of ach ieving 
low concentrations of iron and 
manganese. Need to monitor the 
water quality to prevent over dosing 
of chemical and producing "pink 
water" 

Ease of Operation Req uires the addition and handling of a 
hazardous chemical. KMn04 is 
delivered in crystal fo rm and must be 
mixed in a day tank for feeding. 
KMn04 feeding by diaphragm 
chemical feed pump. 
Easy to contro l and monitor. 

I Haz.ards K.Mn04. is a strong oxidant that 
requires care in handl ing. 

-
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Table 10-6 
Wo<. .. til Water Master Plan 

Summary of Viable Treatment Alternatives 

KMn04 - Chlorination- Ozonation - Filtration -
·Filtration ·chto~a'*on 

Proven iron an<\ manganese removal Becoming more common in iron and 
technology, capable of consistently manganese removal, once adjusted, 
producing high quality water, use of capable of consistently producing 
pre-chlorination reduces the quantity high quality water, use of ozone 
of KMn04 required. requires expensive complex 

equipment, ozone can not be stored 
on site. 

Yes, with the introduction of Yes with the introduction of ozone, a 
chlorine, the Oregon Health primary disinfectant. the Oregon 
Department will require keeping a Health Department will require 
residual in the distribution system. keeping a residual in the distribution 

system. 

Commonly use treatment technique Properly dosed ozone followed by 
capable of ach ieving high quality filtration is capable of achieving low 
finished water. Need to adjust dosage concentrations of iron and 
of KMn04 to prevent an over dose manganese. Potential for overdosing 
and produce "pink water". an producing perrnanganate or pink 

water. 

Requires the addition and handling of Complex equipment to operate and 
two hazardous chemicals KMn04 and maintain. Easy to control with a 
Cl2. KMnO• is delivered in crystal stable groundwater chemistry . . 
form and must be mixed in a day tank Requires the addition of chlorine for 
for feeding. KMn04 fec;ding is by secondary disinfection and 
diaphragm chemical feed pump. maintaining a residual in the 
Chlorine feed would be sodium distribution system 
hypochlorite. Ozone can not be stored, it must be 
Easy to control and monitor. generated on site. 

Hazards association with Hazards association with 
chlorination, KMn04. chlorination, ozonation. 

Biological Filtration -
Chlorination 

·'· ... ... 
New technology, not proven in 
Oregon, once the biomass is 
established, it is stable and easy to 
operate 

Yes 

Once established, the biological 
reactors are capable of consistently 
reducing both the iron and 
manganese to non-detectable levels. 

Easy to control and operate once 
established. 
Continuous operation produces 
highest best results. 
Requires the addition and handling of 
three chemicals (C01, NaOH, 
chlorine). 
Longer filter runs compared to 
conventional filtration. 

Hazards association with 
chlorination, caustic, and col. 
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The filters would be backwashed using treated water from the distribution system and blowers 
for air scour. Backwash basins are included to allow s~ttling of the waste backwash water and 
then recycle of the decant to the head of the plant. A backwash residuals pwnp station would be 
used to send settled material from the backwash basin to the sewer. 

Each alternative, except biological filtration, include polymer dosing facilities. Polymer is often 
used to improve the filtration process and also to provide better settling in the backwash basins. 

Other Required Facilities 

The three proposed treatment configurations, 1) a centralized plant, 2) two neighborhood plants, 
and 3) five wellhead plants all require certain other facilities. Each alternative and the necessary 
distribution system improvements are illustrated on the three system maps atta_ched to the back of 
this report. .Depending on the location of the treatment .plant and the number of plants 
constructed, the distribution system will require improvements to meet all of the operational 
criteria established for the system. These factors have to be considered when recommending the 
treatment plant configuration for the City ofWoodb~. · . 

Recommended Treatment Process 
The recommended treatment process is KMn04 oxidation followed by pressure filtration. This 
process was selected over the other three for ease in operation, economics, flexibility, only one 
chemical is required, compact equipment layout, the process has a proven track record all across 
the United States, the process is readily accepted by the Health Department, arid its ease of 
phasing. 

Water Treatment Plant Costs 
Budgetary water treatment plant costs ·were developed for the three proposed locations for the 
selected process. These costs are presented in Table 1 0-7, 1 0-8, and 10-9. The construction · 
costs are for the treatment facilities, transmission piping, and new wells, and included a 30 
percent contingency. The total capital costs represent the construction costs plus the indirect 
costs such as property acquisition, engineering, administration, and permitting. 

The present worth is the cost adjusted for inflation and then discounted back to 1996. Using a 
present worth allows the impact of phasing to be evaluated as to total project costs. 

The present worth of the construction costs for the three alternatives indicate that the 
neighborhood and the wellhead treatment plants are the most cost effective. This is due to the 
phasing of facilities and only building what is needed now. The central plant present worth cost 
is higher than the other two due to a lack of phasing and the significant amount of raw water 
transmission piping that is required for the alternative. Although both the neighborhood and the 
wellhead alternatives require multiple facilities, the phasing and the reduced raw water 
transmission piping required make them attractive to the City. The central treatment plant 
alternative will not be considered further. 
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ADVANTAGES of the Neighborhood plant alternative over wellhead treatment: 
• Regionalized facilities . 
• Reduced operation and maintenance costs due to fewer facilities to operate 
• Lower present worth costs 
• Fewer plants may make it easier to find acceptable treatment plant sites 
• Chemical delivery simplified to two locations 
• Telemetry and control system simplified to two locations 

DISADVANTAGES of the Neighborhood plant alternative over wellhead treatment: 
• Larger individual facilities are more costly to construct 
• Larger facilities required, may limit sites available and public acceptance 
• More raw water transmission piping required 
• . Higher well pumping costs 
• ·More impact on system hydraulics 

ADVANTAGES of the Wellhead plant alternative over neighborhood treatment: 
• Phasing of construction very flexible 
• Small localized facilities 
• Less raw water transmission mains required 
• Lower well pumping costs 
• Least impact on system hydraulics 

DISADVANTAGES of the Wellhead plant alternative over neighborhood treatment: 
• Three more facilities to operate and maintain 
• May have trouble finding acceptable treatment plant sites for some wells in residential 

neighborhoods 
• Highest individual plant construction cost due to multiple facilities 
• Highest operation and maintenance costs due to multiple facilities 
• · May have to hire additional staff 
• Delivery of chemicals complicated by multiple locations 
• Telemetry and control system complicated by multiple facilities 

Based on the budgetary estimates, the treatment objectives, and the operational characteristics, it 
is recommended that Woodbwn construct two neighborhood treatment plants using KMn04 to 
oxidize the iron and manganese. The first would be constructed and be operational by the year 
2002 and would be located in the vicinity ofWelllO. The treatment plant would treat water 
from Wells 8, 9, 10, and 11 . Well 7 would pump untreated water into the system during peak 
demands until the second plant is built. The second plant would be located in the southwest 
comer of the city and would- treat water from Well 7 and the four proposed wells. This plant 
would be constructed in the year 20 I 0. 
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It is recommended that the City conduct a pilot study on the well to verify that the K.Mn04 
process will meet their treatment objective. A engineering pre-design report will provide detail 
and refinement to the plant configuration and cost estimate. 
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Figure 10-1 
Woodburn Water Master Plan 
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Figure 10-2 
Woodburn Water Master Plan 
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Figure 10-3 
Woodburn Water Master Plan 
Ozone Oxidation & Filtration 
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Figure 10-4 
Woodburn Water Master Plan ,n 
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P.r;oj~ No. I Project Descrlptior,t . . · .... · '··~ .. ;.~ .. ·,:~;~)-; ' .. .:;,.?(di~iJ~~ .¢osi ... Year Prcs~n• Worth. 
ater Treatment Plant at Well10 and Associated Pi in Totll $19,6: !0,000 

WTP-1 Construct I 0.5 MGD water treatment plant, and raw water pump station. $10,260,000 
WTP-2 I Install 570 If of parallel 12-inch dia._pi~. $68,400 

WTP-3 I Replace existing pipe_ with 560 If of 20-inch dia pipe. $112,000 
WTP-4 I Replace existing pipe with 1,130 If of 16-inch dia. pipe. $180,800 
WTP-5 I Replace existing pipe with 740 If of 16-inch dia.; pipe. $118,400 
WTP-6 llnstall raw water transmission main for Wells 7-11 $5,033,600 
WT-1 !Construct 4.4 MG water tank. and finished water pump station. $3,850,000 

!westside Supply Total $460,000 
WS-1 llnstail 1.340 If of parallel 12-inch dia pipe. $229,944 
WS-2 llnstall990 If of 16-inch dia pipe. $226,512 

Flreflow Suppl Total Sl,l80,000 
FF-1 A !Install 60 If of parallel _!Q-inch dia. piJ>e (Boones Ferry Road crossing). $8,580 
FF-IB llnstalll,320 lfofparallel8-inch dia pipe. $151,008 
FF-2 llnstali4SO If of parallel 8-inch dia pipe. $54,912 
FF-3 llnstall 850 If of parallel 8-inch dia. pipe. $97,240 
FF -4 !Install 720 If of parallel 8-inch dia. pipe. $82,368 

$178,750 

m:6i4 
FF-5 llnstnll 1,250 If of parallel I 0-inch dia. pipe. 
FF-6 I Replace existing pipe with 230 If of 16-inch dia. pipe. 

FF-7 llnsta11980 lfofparallellO-inch dia pipe. $140,140 
FF-8A I Replace existing pipe with 280 If of 12-ioch dia. pipe. $48,048 
FF-8B I install 820 If ofparallel 12-inch dia. pipe. $140,712 
FF-8C I Replace existing pipe with 850 If of 16·inch dia. pipe. $194,480 
FF-9 llnsta11200 lfofparallellO-inch dia_~. . .. ___ . ___ . • $28,600 

High Velocity Pipelines Total $310,000 
HV- I I Install 520 If of parallel 8-inch dia. !>ipe- $59,488 
HV-2 !Extend parallel 8-inch dia. pipe 400 lfto Hwy 99E/Mt. Hood Ave. $45,160 
HV-3 I Extend parallel 8-inch dia. pipe 730 If on Hwy 99E from Mt Hood Ave to Alexandra Ave. $83,512 
HV-4 !Realign 12-inch dia. pipe Hwy 99E_c.rossing to connect directly jo_l2" _x 8" wye on westside. $5,000 
HV-5 I Extend parallel8-inch dia. pipe 980 If on Hwy 99E from E. Lincoln Rd. to Aztec Dr. ~112 

Wells Total $2,760,000 
W-NH Drill well at Church on Newberg Highway plus J:BW water piping !. $514,000 
W-ST Drill well at Senlemierffout St. plus raw water piping $1,082,000 
W-CP Drill well at Centennial Park plus raw water piping $730,000 
W-CR Drill well at County Rd. 517. plus raw. water piping $434,000 

-

HDR Engineering, Inc. 
[).- '>er /996 

1998 

2005 

1997 

2000 
2005 
2010 
2015 

$16,Sl0,000 

$440,000 

$910,000 

$300,000 

Sl,040,000 
$460,000 

S840,000 
$490,000 
$250,000 

SlO,llO,OOO 
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. " • .. · ; .. •'ib·•: ~;t:·,f· y ' ····· .. : · ·· ·· · ;. ' ,-:.~ost. . . . ear 
Water Treatment Plant at WelllO and Associated Piping . $9~80,000 2002 

WTP1-IA !Construct 4.8 MGD water treatment plant. $4,920,000 
WTPI-IB !Upgrade existing well pumps in 8, 9, 10, and I I. $294,000 

WTPI-2 llnstall raw water transmission main from Wells 8, 9, 10, & 11 $2,270,000 

WT-1 Construct 2.2 MG water tank, and finished water pump station. $1,900,000 

Water Treatment Plant at Centennial Park and Associated Piping $9,320,000 2010 
WTP2-I A !Construct 5.6 MGD water treatment plant. $5,750,000 
WTP2-1B !Upgrade Well7 pump and housing $74,000 
WTP2-2 I Install raw water transmission main from well 7 and NH $1,598,000 

WT-2 Construct ~.2 MG water tank, and finished water pump station. $1,900,000 

Westside Supply Total $130,000 2000 
WS-1 I Install 990 If of 16-inch dia. pipe. $227,000 

Fireflow Supply SlSO,OOO 
FF-1 I Install 60 If of parallel 10-inch dia. pipe (Boones Ferry Road crossing). $9,000 1998 
FF-2 I install 810 If of parallel 8-inch dia. pipe. $93,000 1998 
FF-3 I Install 850 If of parallel 10-inch dia. pipe. $122,000 2005 
FF -4 !Install 200 If of parallel 10-inch dia. pipe. $29,000 2005 

Wells Total $1,459,200 
W-NH Drill well at Church on Newberg Higllway $250,000 2000 

~ T 
CR 

Drill well at Cen.tennial Parle with new·treannent plant 
Drill well at Settlemierffout St .plus raw water piping 
Drill well at County Rd. 517 plus raw water piping 

$250.000 
$574,800 
$384,400 

2005 
2010 
2015 

.. 

~ c/(~~:f:< 
: !"·. 

· .. ::}'~~~~Fi~ 
·.·.· ., . . . ....... 

. P~~ot Wor#l 
$7,900,000 

$6,240,000 

$180,000 

~180,000 

$10,000 
$80,000 
$70,000 
$20,000 

$1,010,000 
$220,000 
$190,000 
$380,000 
S22Q,OOO 

$15,510,000 
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Total 

Total 

Total 

Tot. I 

Total 

Total 

2002 SI,Jli,OOO 

1006 $2,664,000 

2010 $2,915,000 

2015 $4,462,000 

1998 $187,000 

$15.699,000 
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CHAPTER II 
DISTRIBUTION SYSTEM 

11.1 HYDRAULIC ANALYSIS . 

Methodolon 

The City of Woodburn water system was analyzed using the 1 ,000 pipe version of the Haestad 
Methods hydraulic network distribution model, Cybernet. Cybemet is a program that nms in 
AutoCAD which allows the model to be constructed from AutoCAD drawings or by inputting a 
database. Pipes lengths and diameters, nodes, velocities, flows, elevations, hydraulic grade, 
pressures, and elevation and pressure contours can be selected to be shown on water system 
AutoC~ maps. 

The City created a water system map in AutoCAD. This map was converted into the system 
model. The model contains 890 pipes, 688 nodes,_ eight wells, and two tanks. To account for all 
facilities, Wells 2 and 3, and the 60,000 gallon elevated water tank were included in the model. 
However, because they are not typically. being used, they were disconnected from the system. As 
the system continues to grow beyond a 1,000 pipes, the City will eventually have to up~de to a 
larger version of Cybemet. 

Nodes were assigned numbers in the 1000's. Pipes were assigned numbers in the 2000 ' s. Wells 
were modeled as static nodes with a pump on their discharge line. Their number designations 
correspond to the number the City has given each well. The tanks were also modeled as static 
nodes and numbered in the 50's. 

Data Collection 

Water system data which included pipe sizes and lengths, pump curves and depths for each well, 
tank elevations, ground elevation contours, billing information and other input data was obtained 
from the Woodburn Water Division. Locations of pipes, tanks, and. wells were obtained from the 
AutoCAD water system map. 

Calibration 

HDR provided fire hydrant flow test procedures and locations to the City. Utility crews then 
completed the series of hydrant tests to determine flow, static and residual pressure, and pressure 
drop in known segments of pipe. ·This information was utilized to more accurately determine 
typical pipe roughness coefficients to be input to the model. In the calibration procedure, pipe 
characteristics were modified until the model more accurately reproduced field obtained data. This 
procedure resulted in reasonable agreement between the model results and measured pressures. 

HDR Engineering, Inc. 
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Existing System Demand 

Demands were distributed based on the number and type (residential, colnmercial, and industrial) 
of connections within each billing zone. The total average day demands (ADD) and maximum day 
demands (MOD) for the existing system are 1.8 mgd and 4.1 mgd respectively. The maximum 
instantaneous demand is approximately 7.0 mgd. Maximum day demands (MDD) were.established 
in the model by multiplying the ADD by 2.3. For the maximum instantaneous demands a 
m,ultiplier of 3.9 was used. A complete discussion of current and future demands is included in 
Chapter4. 

Results from the computer analysis indicate that during ADD, typical service pressures range from 
approximately 50 psi to 60 psi. Depending upon location, MDD and MID maximum pressures 
were SOIJ1ewhat lower, but still greater than the minimum desired pressure of 40 psi. Low 
transmission/distributionsystem pressures do not appear to be a problem during normal operations. 

The system pressures are established by the 130-foot-high, 750,000 gallon elevated water reservoir 
located near Broadway and Front Street. As system demand draws down the reservoir lev~l,wells 
are turned on to pump into the system and replenish the reservoir supply. If the level in the tank 
contfuues to diop after the first well pump has turned on, more pumps will receive signals to tum 
on and pump into the system until the tank water level begins increasing. The current MID of7.0 
mgd is approximately equal to the total existing pumping capacity of all of the active wells (6.8 
mgd). 

Future System Demands 

By the year 2020, the ADD is expected to increase to approximately 4.2 mgd. The MDO _and MID 
are expected to increase to 9.6 mgd and 16.4 mgd respectively. Future demands were distributed 
based on the population growth and future areas of development. The multiplying factors used to 
determine future MDD, and MID were again 2.3, and 3.9 respectively. Resuftsfrom the· computer 
analysis indicate that with system improvements recommended in the Capital Improvement Plan, 
the system will be capable of meeting peak day demands and maintain suitable minimum pressures 
within the system. 

Fireflows 

The affects of fire flows demands were modeled at five locations throughout the system, including 
two locations in future developed areas. Table 11-1 lists these locations along with the maximum 
demand that can be placed at these nodes while maintaining a minimum residual pressure at any 
point in the system of approximately 20 psi during MDD plus fire events. Depending on the type 
of land-use and occupancy, fireflow capacity goals ranged from 1,000 gpm for residential up to 
5,000 gpm in industrial areas. The rationale for development of minimum desired fireflow 
capacities is discussed in Chapter 6. 
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Table 11-1 
Modeled Fireflows 1996-2020 

(Approximately 20 psi Residual Pressure) 

Fireflows ( cfs) 
Node Description 1996 2020 

1001 Ten Oaks Ln./Seneca! Cr. (res.) 1,480 1,530 
1180 French Prairie M.S. (~chool) 4,200 4,490 
1601 Progress Way/MlHoodAve. (ind.) 4,050 5,210 
5003 Southwest of W. Hayes/Evergreen - 5,000 

(future comm.) 
5016 McClaren School - 5,000 

Future fueflow service design for the City of Woodburn should be based on ISO. requirements. As 
areas are developed, transmission lines will have to be extended into those areas. Fireflowdelivery 
capabilities need to be recognized and considered when approving building type and occupancy in 
all areas of Woodburn. City ordinances should be in place to require commercial and high 
occupancy developmentto utilize fire resistant construction, and fire sprinkler systems to reduce 
fireflow requirements to that which is available from the system. Hydrant tests should be 
completed to determine actual fire delivery capability prior to approving development plans. 

Based on the City's minimum requirements for fireflow, the existing system configuration is able 
to provide adequate fireflow supply. However, as part of routine system maintenance and prior to 
final transmission/distributionsystem design, the actual fireflow delivery capacity should be 
measured at existing schools and other high occupancy buildings to determine if other special 
measures should be taken for fire protection. With identified improvements in place, the model 
analysis indicates that industrialfcommercialareas will meet desired fireflow capacities. Proposed 
improvements include additional supply, transmission, and storage facilities. Proposed 
improvements are detailed in Chapter 12, Capital Improvement Plan. 

Sources of Supply 

The existing configuration of six active well sources located throughout the distribution system 
provides an excellent distribution of sources of supply into the system. As a result, system 
pressures remain relatively uniform throughout the system and there is less reliance on large 
transmission and distribution piping to move water to high demand locations. 

Future fireflow capability was modeled assuming that the City will construct three additional wells 
which along with the six existing wells will be· pumped to two neighborhood water treatment 
facilities. Computer model analysis indicated that with the two proposed treatment facilities sources 
of supply, construction of the recommended raw and finish water piping improvements, and 
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construction of at least one new reservoir, the system will be able to provide the required future 
fireflows. 

11.2 WATER PIPING REPLACEMENT 

Repair History Summary 

There is currently approximately 66 miles of transmission and dis!Jibution piping ranging from l­
inch to 18- inches in diameter. Approximately four miles are piping with sizes of 4-inches or less. 
The majority of their system is ductile and cast iron pipe. There is a significant amount of asbestos­
cement pipe in the Senior Estates area of Woodburn. This asbestos-cement pipe has not caused any 
water quality problems, however, the City is replacing sections of it as part of its normal line 
replacement program. The City routinely repairs and replaces older leaking or undersized pipes as 
part of-an annual maintenance program. · 

Line Replacement Priorities 

Implementing a schedule for the replacement of pipelines could avoid any emergency situations or 
future capacity problems. 1bis scheduled should be spread over a period of years. Following are 
the priorities for water line replacement: 

• Pipes in areas of related frequent customer complaints. 
• Leaking pipes. 
• Pipes identified by either maintenance or operations as pro~lem pipes. 
• Pipes identified by the computer model as having high velocities and head losses. 
• Pipes four inches or less in diameter, and are in areas that have the potential for 

growth. 
• Undersized transmissionmains. 
• Aged asbestos cement pipe. 
• Aged steel or cast iron pipe. 

An annual budget of $50,000 ( 1996 dollars) is recommended to fund an ongoing substandard main 
replacements program. 

11.3 TELEMETRY AND CONTROLS 

System Summary 

The existing telemetry and control system is approximately 30 years old and it utilizes water levels 
in the elevated reservoir to start and stop the system wells pumps. The control panel located in the 
maintenance building provides information on which pumps are operating, elapsed pump operating 
times, high and low elevated tank level alarms, and system pressures. The data is manually 

HDR Engineering, Inc. 
December 1996 

Volume 
Page 

1 
1246 

11-4 Woodburn Water Master Plan 

Chapter 11 



recorded by system operators. The on-off sequencing priority of pwnps and operating set points are 
selected by the operator. The telemetry system has no power or system control redundancy. 

It is recommended that the City upgrade their telemetry and control system to a non-proprietary 
solid state digital IBM PC compatible computer based system. The water system module can be 
designed to "piggy back'' onto the planned upgrade of the wastewater treatment plant telemetry and 
control system. This updated water system module should be designed to provide significantly 
enhanced automated control and monitoring functions. System control and performance data such 
as pumping rates, treatment plant production rates, reservoir levels, and other system conditions can 
be monitored and stored electronically for recall and insertion into weekly, monthly, and annual 
reports. This computer based system will allow the two proposed treatment facilities to operate 
with minimal on-site attention. The treatment plants would be designed to typically operate 
automatically with daily visits to check on-site systems. The "on-calf' operators could also use a 
laptop cpmputer loaded with the software and a modem to remotely call into the monitoring and 
control system to check on system operation or to determine the cause of a system alarm. 

Compliance with Reportine; Requirements 

Water Division staff compile and report operating system characteristics manually per current OHD 
requirements. The staff monitor water quality per state requirements and regularly sample and 
submit water for bacterial analysis. The staff will routinely flush water mains to maintain water 
quality in the system. If samples indicate bacterial contamination of the system, crews will flush 
and disinfect the area to eliminate the problem. Regular reports include the volwne of water 
pumped, sample results, and other maintenance information. 
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CHAPTER12 
CAPITAL IMPROVEMENT PLAN 

12.1 SUMMARY OF DEFICIENCIES 

Sources of Supply 

Currently, the City of Woodburn is meeting maximwn day demands with their existing supply and 
distribution system. The water system is supplied by six wells in the Troutdale Aquifer with a total 
capacity of 6.8 mgd. To meet future demands, the City plans to drill four new wells in the 
southwestemareaofthe City to increase the total well capacity to 12 mgd. To stay ahead ofthe 
projected growth in water demands, the City Will need to install these four new wells at an 
approximate rate of one well every five years. Proposed well projects are listed in Table. 12-l the 
Capital improvement Plan. Three system maps illustrate the proposed improvements for each 
different treatment location/configurationaltemative. The locations of the proposed four new wells 
are shown on each map. 

Reservoirs/Storage 

Storage is a significant deficiency in the existing Woodburn system. A 750,000 gallon eh!vated 
steel tank is the only storage facility currently being used by the City. A second 60,000 gallon 
elevated steel tank has been taken out of service due to leaks and the need for maintenance. Based 
on existing system demands and supply capacities for 1996, the 750,000 gallon reservoir provides 
equalizing storage and minimal fue flow reserves but no emergency standby storage. 

It is recommended that additional storage be provided for equalizing flow to meet peak hour 
demands and for the larger of either the required ISO fire flow reserves or a emergency-standby 
storage. An alternative to providing additional storage in the system is to increase the capacity of 
the source of supply and treatment. Since it costs on the order of 85-90 cents per gallon for storage 
and pwnping versus more than a dollar per gallon to develop additional sources and treatment, it is 
recommended that storage be utilized to meet peak hour demands and to provide water for fire flow 
or other emergency conditions. 

An additional4.4 million gallons of new storage capacity should be constructed during the next 15 
years. This additional storage capacity will increase the total system storage volwne to 5.15 million 
gallons comprised of2.25 million gallons equalizing and 2.9 million gallons of emergency­
standby/fi re flow reserve storage. This additional volwne of storage will be sufficient for the 
selected two neighborhood treatment plant configuration to serve the system beyond year 2020. 

HDR Engineering_ inc. 
December 1996 

12- l 

Volume 1 

Page 1249 

Woodburn Master Water Plan 

Chapter 12 



It is reconunended that the additional storage-facilities be sited at each of the two proposed 
treatment plant sites. The northeast treatment and storage site is at the existing Weill 0 site at the 
south end of National Way. This site was selected because the City currently owns the property 
and the area is predominately industrial development. The southwest treatment and storage site is 
at Centenial Park on Parr Road. Locating storage at northeast industrial area and southwest 
residential parts of the system on either si-de of the centrally located existing elevated reservoir, will 
serve to improve the hydraulic efficiency of the transmission and distribution systems. 

Because of the flat Woodburn topography, storage can either be configured as elevated tanks, 
standpipes, or at-grade storage. Elevated tanks have the highest per-gallon cost, followed by 
standpipes; and finally by the least expensive at-grade storage. 

An advantage of elevated tanks and standpipes is that flow is pumped into storage so that it can 
flow by gravity out to the system. The capacity of pumps feeding into high tanks only needs to be 
equal to· the maximum day demands. Peak flows and fire demands are then fed from storage by 
gravity flow. During power outages, water stored at these higher elevations is still ·be available to 
the system by gravity. However, besides cost, a major disadvantage to these high tanks is that they 
are visible from long distances and therefore have sigri.ificant visual and aesthetic impacts to the 
area. Standpipes also have a significant volume of unusable or "dead'' storage at the bottom of the 
tank unless booster pumps are provided to use this volume of water. 

The major advantage of at-grade cylindrical storage tanks is that they have the lowest per-gallon 
cost and reduced visual impact wide areas. However, at-grade tanks have a 'larger "footpri.nf' and 
therefore require a larger site than high taiik.s. Their most significant disa~vantage is that all of the 
water from the tank will have to be fed to a low head booster pump station to increase the pressure 
water being fed into the system. The combined capacity of these low head booster pump stations 
will have to equal anticipated peak demands flow rates. Automated auxiliary power should be 
provided for these "downstream of storage" booster pump stations to insure that stored water is 
available at system pressures during a power failure. · Woodburn has the advantage of already · 
having 750,000 gallons of elevated storage which can be available to gravity feed to the system 
during fire and other emergency conditions. 

Based upon discussions with the City staff which identified probable high sensitivity of citizens to 
more large water standpipes or elevated tanks in the area, it is recommended that economical at­
grade storage be constructed at each of the treatment plant sites. Assuming that forty-foot-high 
tanks would be acceptable, two equally sized 2.2 million gallon tanks would each be about 100 feet 
in diameter. 

The booster pumping station capacities will work in concert with the elevated storage to meet 
typical peak hour demands and provide capacity for emergency and fire flow conditions. 
Recommended treatment plant capacities are 4.8 mgd at Well 10 and 7.2 mgd at Centenial Park. 
The treatment plant capacities are designed to meet maximwn day demands. Peak hour demands 
are projectesf to be approximately 170 percent of the maximwn day demand. Multiplying the 
treatment plant capacities by I. 7 results in corresponding booster pwnp station capacities of 8.2 
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mgd (5,700 gpm) and 12.2 mgd (8,500 gpm). Because approximately 15 percent of the system 
storage should be available in elevated gravity fed storage, the maximlHll firm capacities of these 
booster pump stations can be reduced to 5,000 gpm at Well 10 and 7,200 gpm at Centenial Park. 

Each booster pump station should be capable of providing this rate of flow during a primary source 
of power failure. This can either provided by a secondary power grid source, diesel engine driven 
pumps, or an emergency standby generator. 

The first storage reservoir and booster pump station system should be constructed with the Weill 0 
treatment plant by year 2002, The second storage reservoir and booster pump station should be 
constructed as part of the Centenial Park treatment plant project by year 201 0. The proposed 
storage and pump stationprojectsare listed in Table 12-1. 

Transmission 

The system's primary transmission mains appear to be adequate for the existing system. With the 
construction of water treatment plants and storage in the northeast and southwest parts of the 
system, raw water transmission mains will be constructed to pipe water from the wells to the water 
treatment plants. With this arrangement, the hydraulics of the system will change significantly with 
all of the water supplied to the system from two locations. Even with this change in the system, no 
significant changes or improvements to the systems were noted from the computer model of the 
proposed system. 

Possible future transmissionldistributionproblems could occur when trying to maintain adequate 
fire flows in currently undeveloped areas. As areas are developed~ developers will be required to 
extend the transmission mains into these areas and make any improvements necessary to the 
distribution system. The hydraulics of the system will have to be monitored to ensure that as these 
improvements are phased in, temporary hydraulic problems do not develop because of missing 
sections of the piping network. For some developments, it may be necessary to upgrade large 
sections of the system to ensure a high level of service to all of the new areas. 

Distribution 

The existing distribution system pressures throughout the system are generally between 50 and 60 
psi. The computer model did not identify significant deficiencies during maximwn day flows. 
Modeling fire flow conditions on the maximum day identified several areas that need to be 
upgraded to meet the required flows while maintaining a minimum pressure of20 psi throughout 
the system. The recommended distribution system improvements are listed in Table 12-1 and are 
illustrated on the neighborhood treatment system alternative map included in the back of this report. 

· The improvements listed in Table 12-l are based on the two treatment plant (neighborhood) 
system. The required improvements are dependent upon the location and the num her of treatment 
plants. 
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Treatment 

Treatment alternatives and budgetary costs were fully developed in Chapter 10. Table 10-7, 10-8, 
and 1 0-9 lists the estimated costs for treatment to the year 2020 for the 3 location scenarios being 
considered. It is recommended that the City construct two neighborhood treatment plants, The first 
plant would be on line by the year 2002. The second plant would be constructed and on line by the 
year2010. 

To provide for the increased flows in the areas of the proposed water treatment plants piping 
capacities will have to be increased. A 16-inch parallel pipe would be constructed along Country 
Club Road and Boones Ferry Road. A 16-inch pipe would be constructed to make the connection 
from Woodburn Senior High School to Highway 214 and Front Street. This would supply water to 
the proposed reservoir at WelllO. 

Telemetry and Controls 

Woodburn is in the process of upgrading their wastewater treatment plant As a part of this 
upgrade, a new telemetry and control system will be developed. It is recommended that the City 
coordinate the installation of this system with the requirements of the water treatment system to 
upgrade the water system telemetry and controls. 

........ . 

12.2 PROPOSED IMPROVEMENTS 

Project alternatives were-developed, selected, and prioritized in the following order: 
1. Compliance with regulatory/health and safety requirements 
2. Transmission, distribution, storage improvements 
3. System reliability/repair 
4. Sources of supply to meet projected growth 
5. Scheduling of project budgets for financing 

Budgetary cos~s for improvement projects were estimated in 1996 dollars. The projects and the 
estirnatedcostsare listed inTables 12-1, Table 12-2andTable 12-3. Table 12-llistsallofthe 
projects by type of improvement. Table 12-2lists the projects by year of construction. Table 12-3 
groups projects by classification of improvement. Projects were scheduled over a 24 year period. 
For the first four years, schedules are developed for each year. For the next 20 years, projects are 
scheduled in five year periods. It is recognized that projects in the final 15 years of the 20 year 
schedule will be revised as the plan is regularly updated. 

The CIP table does not include project costs for distribution improvements in future developed 
areas. CIP figures show possible pipe sizes and locations. 
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Capital Improvement Summary 

Approximately of $20.6 million (1996 dollars) in improvement projects have been identified and 
detailed for the next 24 years. These improvements will provide needed treatment, storage, supply, 
and distribution improvements for the Woodburn system. Completing the capital improvements 
will allow the City of Woodburn to continue to provide City residents with a high quality water 
service well into the 21st century. For reference purposes, the improvement projects are shown on 
the Capital Improvement Project maps. 
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Transmission Improvements 

WTPJ-2 !Install raw water transmission main from Wells 8, 9, 10, & II $2,270,000 2002 $1,910,000 

WTP2-2 I Install raw water transmission main from well? and NH $1 ,598,000 2010 $1,070,000 

Subtotal $3,868,000 $1,980,000 

Distribution Improvements 

FF-1 I install 60 If of parallel 10-inch dia. pipe (Boones Ferry Road crossing). $9,000 1998 $10,000 

FF-2 Install 810 If of parallel 8-inch dia. pipe. $93,000 1998 $90,000 

FF-3 Install 850 If of parallel I 0-inch dia. pipe. $122,000 2005 $90,000 

FF-4 Install 200 If of parallel 10-inch dia. pipe. $29,000 2005 S20,000 

WS- 1 Install 990 If of 16-inch dia. pipe. $227,000 2000 $200,000 

Subtotal $480,000 $410,000 

Water Treatment Plant Improvements 

WTPI-1 A I Construct 4.8 MGD water treatment plant. $4,920,000 2002 $4,140,000 

WTP 1·1 B I Upgrade existif}g well pumps in 8, 9, I 0, and II. $294,000 2002 $150,000 

WTP2-I A I Construct 5.6 MGD water treatment plant. $5,750,000 2010 $3,850,000 

WTP2- IB Upgrade Well 7 pump and housing $74,000 2010 $50,000 

Subtotal $11,038,000 S8,l90,000 

Reservoir Improvements 

WT- 1 Construct 2.2 MG water tank, and finished water pump station. $1,900,000 2002 $1,600,000 

WT-2 Construct 2.2 MG water tank, and finished water pump station. $1,900,000 2010 $1,270,000 

Subtotal $3,800,000 $1,870,000 

Proposed Wells 

W-NH Dri ll well at Church on Newberg Highway $250,000 2000 SllO,OOO 

W-CP Drill well at Centennial Park with new treatment plant $250,000 2005 $190,000 

W-ST Drill well at Senlemierffout St. plus raw water piping $574,800 2010 $380,000 

W-CR Drill well at County Rd. 5 17 plus raw water piping $384,400 2015 sno,ooo 
Subtotal $1,459,200 $1,010,000 

n $1~000 
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FF-1 Install 60 If of parallel I 0-inch dia. pipe (Boones Ferry Road crossing). s9,ooo 1998 SIO,OOO 

FF-2 Install 81 0 If of parallel 8-inch dia. pipe. $93,000 1998 $90,000 

W-NH Drill well at Church on Newber Highway $250,000 2000 $220,000 

WS-1 Install 990 If of 16-inch dia. pipe. $227,000 2000 $200,000 

WT-1 Construct 2.2 MO water tank, and finished water pump station. $1,900,000 2002 $1,600,000 

WTPI-I A Construct 4.8 MOD water treatment plant. $4,920,000 2002 S4,140,000 

WTPI-IB Upgrade existing well pumps in 8, 9, I 0, and II . $294,000 2002 SlSO,OOO 

WTPI-2 Install raw·watertransmission main from Wells 8, 9, 10, & I I $2,270,000 2002 st,9tu,ooo 

FF-3 jinstall850 lf ofparallel!O-inch dia. pipe. I $122,000 2005 $90,000: 

FF-4 jinstall 200 If of parallel 10-inch dia. pipe. l $29,000 2005 $20,000 

W-CP Drill well at Centennial Park $250,000 2005 Sl90,000 

WT-2 Construct 2.2 MO water tank, and fi nished water pump station. $1,900,000 2010 Sl,l70,000 

"'d -< WTP2-IA Construct 5.6 MOD water treatment plant. $.5,750~000 2010 $3,1150,000 
ll:> 2.. WTP2-IB Upgrad_e Well 7 pump and housing $74,000 2010 SSO,OOO (JQ 
("0 t: 

3 WTP2-2 Install raw water transmission main from well 7 and NH $1,598,000 2010 $1,070,000 
("0 -- - -

~~~ 
W-ST lDrill well at Settlemierffout St. s s74,soo I 2010 I $380,000 

II 

W-CR I Drill well at County Rd. 517. I $384,400 I 2015 I SllO,OOO 

I $15,560,000 
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13.1 INTRODUCTION 

CHAPTER13 
FINANCIAL PLAN 

Over the next decade, the Woodburn Water System will be faced with munber of significant 
capital expenditures. The main project will include the installation of water treatment facilities for 
iron/manganese removal and possibly disinfection, and the installation of four additional wells to 
meet the future water demand. A sound financial plan is essential for the successful completion of 
these projects. This chapter reviews the financial status of the Woodburn Water System during 
the last five years. From the annual net available income which was available for capital 
expenditures during that time period, the amount of financing currently available to the water 
sys:te~ is estimated. The available funds are compared with the required funds for the water.,. 
projects. Recommendations for financing the planned facilities are made. 

13.2 FINANCIALSTATUS 

Table 13-1 summarizes the last five years (1991 through 1995) offmancial audits for the City's 
water system. The City allocatesits budget into six funds: Water Fund, Water Capital 
Improvement Fund, Water Well Construction Fund, Water Equipment Replacement Reserve 
Fund, and the Water System Development Trust Fund. The available sources of revenues come 
from water user fees, connection and service fees, interest revenues, and miscellaneous 
revenues. 

The Cities' financial audits indicate that during the last five years, the following ranges of 
revenues and expenditures were experienced: 

• Revenues (excluding interest): $863,000 to $ 1,190,000 
• · Total expenditures: $598,000 to $1,000,400 
• Net income (excluding interest): $185,000 to $382,000 
• Net income (excluding interest) and eliminating capital expenditures: $265,000 to 

$450,000, with an average of approximately $372,000 

13.3 WATER RATE HISTORY 

Table 13-2 summarizes the water rate history over the last 25 years. The last rate increase, 
which was about 15%, occurred in 1992. The majority of the residential meters are 3/4-inch. 
The monthly flat rate for the 3/4-inch meters is currently $7.45 for 400 cubic feet. For 
consumption over the basic quantity, a rate of$0.70 per 100 cubic feet is charged for up to 
3,200 cubic feet. Above 3,200 cubic feet, there is a charge of $0.85 per 100 cubic feet. 
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13.4 FUNDS AVAILABLE FOR CAPITAL IMPROVEMENTS 

The amount of money currently available for financing the proposed capital improvements was 
calculated based on the historical financial status of the water system. The following 
asswnptions were made: 

SCJ'k· 
• It is asswned tha~ of the average net income of approximately $3 72,000 is 

available each year for the capital expenditures, which ~omtts to approximately 
·$28S,9QO.. J»z 'iB ,coo · 

• The projects will be funded with 20-year bonds purch~ed at 6% interest. 
• It is asswned that for expenditures and revenues are affected about the same by 

inflation, as such inflation is disregarded. 

Based pn these asswnption, the City could raise bonds to a total of about $3,200,000, with no 
rate increase. 

13.5 COMPARISON OF AVAILABLE FUNDS WITH CAPITAL IMPROVEMENTS 
~.,2.ti-~ 

The capital improvement plan in Chapter 12 estimated approXimately ~.ztmillion in 
recommended improvements ( 1996 dollars). The current rate structure is not adequate to fund 
the recommended projects. and the City needs to study its rate structure and find additiorull 
sources of funding to complete these projects. 

f'7 
/. 

To fully fund the recommended projects using bonds a~;tpercent, the City would have to 
provide revenue of ~.OQ!}-Per year. This is an increase of almost 700% over current 
levels. Other sources ~the City could consider include, developer extension fees, connection 
fees, low interest lo{, in addition to a planned rate increase. . 
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14.1 INTRODUCTION 

CHAPTER14 
OPERATIONS PLAN 

Currently the Woodburn Water Division does not have a detailed Operations Plan. This chapters 
presents elements of the operation based on current procedures. The operations plan described here 
consists of four elements: 

• Key Personnel 
• System Operation and Control 
• Water Quality Monitoring and Reporting 
• Emergency Response 

14.2 KEY PERSONNEL 

The Woodburn Water Division operates within the Public Wodcs Department, under the public 
works director, Frank Tiwari. The Program Manager for water and transportation is Randy 
Rohman. Within the water division there are currently eight staff positions, including four certified 
personnel. Five additional positions are planned within 10 years, including two water treatment 
operator positions. Key personnel within the Water Division are listed in Table 14-1, along with 
planned positions. The Public Works Department organizational chart is presented in the 
Appendix. · 

Name 
Randy Rohman 
Dennis Schooler 
Frank Sutter 
Dennis Samson 
Floyd Barth 
Future Position 
Future Position 
Future Position 
Future position 

HDR Engineering, Inc. 
November 1996 

Table 14-1 
Water Division Key Personnel 

City ofWoodburn 
Job Title 

Public Works Program Manager 
Water Superintendent 
Foreman 
Water Tech I 
Water Tech I 
Water Treatment Lead Operator 
Water Treatment Operator 

Asst. Superintendent 
Cross Connection Inspector 

14-l 

Certification 

WD II# 1476 
WD III# 1526 
WD I# 1467 
WD I# 102? 
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14.3 SYSTEM OPERATION AND CONTROL. 

Components 

The Woodburn water system includes six active wells, six inactive wells, approximately 66 miles 
of water pipe varying in size from 4 inches to 24 inches in diameter, one operating water storage 
reservoir and one elevated water reservoir which is currently out of service. The distribution system 
operates under a single pressure zone. System pressures are generally 45 psi to 60 psi. A more 
complete description of the facilities is presented in Chapter 5, Existing System Inventory/Review. 

Normal Operation 

The wells pump directly into the distribution system. The pumps are controlled by an Autocon 
telemetry system based on the water level in the water reservoir. The order in which the individual 
pumps come on-line is set by the operator, and is based on which well produces the highest water 
quality. Currently, Well No.7 is the most frequently used well. 

Telemetry and Controls 
:>') ,, 

The central control panel for the Autocon telemetry system is located near the elevated storage 
tank. The central panel contains the following information: 

• Indication lights for current status information 
• Elevated tank level indicator and recorder 
• System pressure indicator and recorder 
• HAND/OFF I AUTO switches for well pump control 
• Elapsed pump operating time 
• High and low elevated tank level alarins 

Field data are telemetered to the central panel using leased telephone lines. The high ana low 
tank level alarm signals are sent to a monitoring service which relays the alarm to the Woodburn 
police station. There are no operating or intrusion alarms at the wells~ The telemetry system has 
no battery backup and is approximately 30 years old. 

Maintenance and Repair Program 

The City has an ongoing program of repair of their system, which is done by the City staff. The 
preventive maintenance program is summarized in Table 14-2. 
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Table 14-2 
Maintenance Program 

City of Woodburn 
Item Maintenance Frequency 

Reservoir Drain, clean and internally inspect to ensure Every three years 
water quality and structural integrity; Remove 
silt build-up on the bottom and algae growth off 
of interior walls 

Valves Operate full open/closed; check for water Annually 
tightness; uncover where buried; clean out valve 
boxes 

Water Mains Flush dead end Jines Semi-Annually 
Water Mains Inspection and service line repairs Annually and As Needed 
HY.drants Inspection and Repair Annually 

Operate; check drain rate; lubricate as necessary; 
measure pressure; paint as necessary 

Pressure Testing and Repair Annually 
Regulating Valves 
Pumps Brieflnspection. Log and record motor current Daily 

draw, check packing, log and record gallons 
delivered and pump motor hours; check motor 
oil level; measure and record static or pumping 
water level; check motor noise, temperature; and 
vibration 

Pumps Detailed inspection. Change oil, perform Annually 
maintenance required by manufacture 

Meters Inspection and Repair Annually 
Check all fluid levels and lights, and other safety Daily 

Equipment: related items. 
Backhoe, trucks Replace fluids and filters in accordance with As needed 

manufacturers recommendations 
Tools Clean after each use; lubricate as necessary As needed 

Cross Connection Control 

The City conducts an active program for systematically identifying and controlling cross 
connections. The program includes a careful review of all proposed construction for potential 
cross connections. During construction, the City ensures proper compliance by inspection 
according to code requirements . All backflow preventers are inspected annually to ensure proper 
function. The City maintains records of cross connection control and backflow prevention device 
testing. The City plans to bring a cross connection inspector on staff. 

HDR Enginer:;ring, inc. 
November 1996 

14-3 
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Equipment and Supplies Tracking 

The City maintains a stockpile of all critical repair parts, tools, and equipment. The City maintains 
a complete inventory of all repair parts. As repair parts are used, they are reordered to keep 
supplies current. The City maintains an adequate supply of chlorine for superchlorinatinglines as 
necessary. 

Response to Water Quality Complaints 

Every customer complaint concerning water quality is received and investigated promptly. The 
City maintains records of customer complaints pertaining to water quality and the follow-up 
action undertaken. 

14.4 WATER QUALITY MONITORING AND REPORTING 

Monitorin& 

The City routinely collects and submits water samples for laboratory analyses at the frequencies 
prescribed by 0 AR 3 3 3-061 -0036. The water quality monitoririg program is sununarized in 
Chapter 9, Water Quality Assessment. The City monitors for the following parameters: 

• Coliform 
• Lead and Copper 
• Inorganic Chemicals (I OCs) (Phase II and V) 
• Volatile Organic Compounds (VOCs) (Phase II and V) 
• Synthetic Organic Compounds (SOCs) 
• Gross alpha activity 
• Sulfate 
• Arsenic 

Reporting, Public Notification, and Record Keeping 

Reporting requirement rue described in Chapter 9 for the individual contaminants. The City 
maintains records of all raw water quality, both chemical and microbiological, as well as current 
records relating to the sampling and analysis undertaken to assure compliance with the maximum 
contaminant levels. 

The City has established procedures in conformance with ORD 333-061-0042 Public Notice for 
cases when the system violates a primary water quality standard; or they fail to meet monitoring, 
and anal ytical testing requirements. Standard notices provide a clear explanation of the violation, 
adverse health effect, remedial action being taken, and steps the consumer should take to minimize 
ri sk. 
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c' 
The procedures call for notices by publication in a daily newspaper within 14 days after the 
violation and by direct mail or hand delivery within 45 days after the violation. The OHD may 
waive the mail or hand delivery requirementifthe violation is corrected within 45 days. For an 
acute violation. including acute coliform. nitrate. and a water borne disease outbreak, a copy of the 
notice is to be furnished to the radio and television stations serving Woodburn within 72 hours after 
the violation. 

14.5 EMERGENCY RESPONSE PROGRAM 

The City has an Emergency Response Plan which includes: 

• Vulnerability Assessment 
• Contingency Procedures 
• .Emergency Response Procedures 

A copy of the Emergency Response Plan is included as Appendix _. The City has taken 
appropriate measures to develop a reliable system. The City's six active wells provide a multiple 
water source. In the event of pump failure, all areas within the distribution system may be served 
by the remaining wells. In the event of electrical power outage, all pumps are connected with 
diesel-driven engines. 

HDR Engineering, inc. 

November 1996 

14-5 
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CHAPTER! 
EXECUTIVESU~Y 

1.1 PURPOSE AND OBJECTIVES 

The City of Woodburn has decided to prepare a Water Master Plan to address the following main 
points: 

• To Satisfy Public Requirements: Currently Woodburn's well water contains elevated 
levels of iron and manganese. These two metals produce staining on plumbing fixtures 
and laundry, can cause turbidity and color in the water, and taste and odor problems. 
While iron and manganese do not endanger the public health, conswners have demanded 
a better quality water in the Woodburn system. 

• To Comply with Changing Regulations: The Safe Drinking Water Act is implementing 
many new and challenging regulations. The Groundwater Rule (GWR) could require the 
City of Woodburn to implement disinfection. The Maximum Contaminant Level (MCL) 
for arsenic will be lowered, and EPA has proposed establishing a new MCL for radon. 
Planning for these new regulations will allow the City to efficiently meet the regulations if 
they come into being. 

• To Provide Reliable Fire Protection: A water supply and distribution system must be 
capable of providing water where it is needed in the quantities needed to provide reliable 
fire protection to Woodburn residents. Adequate quantities of water must be stored in the 
system, pipelines in the distribution system must be properly sized and looped, and 
sufficient fire hydrants must exist in the system. Design standards and planning will help 
to ensure that the highest level of fire protection is available in Woodburn. 

• And to Economically meet future needs: Woodburn is a rapidly growing and ~xpanding 
City. It is projected that the population of the City will more than double in the next 25 
years. Providing safe, plentiful drinking water at a reasonable price to Woodburn 
residents requires good sound planning. Woodburn must look for sources of water, · 
decide on treatment and water quality goals, and· establish standards for system expansion 
that will most efficiently meet the City's needs. Developing a Master Plan that is 
regularly updated will guide the City efficiently through this anticipated growth. 

The objectives of the plan will be: 
• Project the water needs of the system over a 25-year planning period and evaluate the 

water resources and infrastructure to meet the future projected demands. 
• Conduct an assessment of the water quality with regard to the Safe Drinking Water Act 

(SDWA) 
• Establish treatment goals which address the upcoming regulations of the SDWA and other 

water quality issues facing Woodburn, in particular, the reduction of iron and manganese 
concentrations. 

• Develop water treatment alternatives to meet the treatment goals. 
• Develop a Capital Improvements Plan to meet the water distribution system goals, water 

storage capacities, and future water supply needs. 
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• Outline the current financial condition of the City's Water Division and assess the ability 
of the City to complete the needed improvements. 

• Meet the requirements of OAR 333-061-0060. 

1.2 AUTHORIZATION 

On March 26, 1996, the City of Woodburn entered into a contract with HDR Engineering, Inc. to 
complete a Water Master Plan to bring the City into compliance with the requirements stipulated in 
the OAR 333-061-0060. The Water Master Plan will take a holistic look at the water supply system 
to develop criteria and tools that the City can use over the next 25 years to ensure that as the City 
grows, residents will have plenty of safe high quality drinking water. This planriing docwnent will 
be a guide outlining needed improvements to meet growth needs, regulations, and treatment 
objectives. The City again contracted HDR Engineering, Inc. in 2001 to update the Water Master 
Plan. 

1.3 SERVICE AREA AND PROJECTED WATER DEMANDS 

The City of Woodburn is located in Marion County approximately 17 miles north of Salem and 30 
miles south of Portland. It is situated within the Pudding River basin in the Willamette Valley. The 
City's sole water source is groundwater from the Troutdale aquifer, a large semi-confined aquifer. 
W oodbum has 12 wells in the Troutdale, 6 o~ th~se wells are active. The water system has 
approximately 4,800 connections which include single family, multi-residential, commercial, 
industrial, city owned and fire service connections. The service area covers approximately 3,285 
acres. The current Woodburn service area population is approximately 16,727 permanent residents 
with an estimated 1, 777 seasonal residents bringing the total to 18,504. By the year 2020 it is · 
projected that the permanent population of Woodburn may reach 38,586 with a seasonal population 
of 4,099 bringing the total to 42,685. ·--· 
Woodburn has sufficient~ meet the projected water demands·through the year 2020. 
It is anticipated that Woodburn will continue to utilize the Troutdale aquifer as their sole source of 
water. In the long term, if the area continues to grow, Woodburn will have to look to othet sources 
of water to meet their demands. Current planning by the City of Portland indicates that they do not 
plan to provide water as far south as the Woodburn area. Dev.eloping a new regional source of 
water has been discussed with neighboring c()mmunities however no definite plan has been 
developed and no agreements have been reached. For the long term, it is recormnended that 
Woodburn continue to investigate the possibility of regional water supply with neighboring 
communities. 

~ Since the Troutdale aquifer will remain the main source of water for the City of Woodburn for the 
~ ~ next twenty five years, it is in the City's best interest to protect the source. The City is currently 

developing and implementing a SOJ.!f.¥S( ,Water Pf.£>k~~t~tpn Plan for state certification. The plan will 
~ identify potential sources of contamination, it will establfshbest management practices for 
§ ~ industries within the influence zone of the City's wells, it will allow the City to develop ordinances 
~ l that will provide protection for the aquifer, and it will map the flow patterns of the aquifer. All of 

these actions will serve to protect the aqui fer. 
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Figure 1-1 
Woodburn Water Master Plan 

Water Demands and Water Rights 
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'j /By the year 2020 it is estimated that average day demands (ADD) may increase to 4.47 million 
~ l / gallons per day. Maximum day demand (MD D) in the year 2020 is estimated to be 10.28 million 
/ gallons per day. These projected demands and the current water rights are illustrated in Figure 1-1. 

Tt is recommended that the City construct a minimum of 4 each 1,000 gpm wells over the next 25 
-rs to meet the projected demands. The estimated cost and year of construction for the proposed 

4 wells is listed in Table 1-1. 

Project : 
No:· · 

W-NH 

W-CP 
W-ST 
W-CR 

Table 1-1 
Woodburn Water Master Plan 

Estimated Budgetary Costs- Proposed Wells 

New Well at Church on Newberg Highway plus 2000 
piping 
New Well at Centennial Park 2010 
New Well at Settlemier/Tout St. plus piping 2005 
New Well at County Rd. 517 plus piping to 2015 
system 

· , Colist; Cost ·· : 
' . <z·aod·vau~~$y; · 

$2J5,090 

$250,000 
$275,000 
$390,000 

-- ~---~ ... . , _ '" / 

~~~~-~-?.P.~~!Y.~!i.2!LI£~-~~~~~~pan have a significant impact on the water demand in a water system. 
Water cons-ervation is a function of education, availability of water resources, water rates, and 
public participation. Woodburn's cunent water conservation program includes: 

• Leak detection and water line repair and upgrading. 
• Annual water audit to calculate the amount of unaccounted-for water. 

• Metering of all service connections. 
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The following additional water conservation measures are recommended for the Woodburn system: 
• A public education program using bill inserts to publicize the need for water 

• 

• 

• 

• 

conserv.ation. 
Technical assistance measures including a bill showing the consumption history and 
customer assistance for questionS related to water conservation. 
Incentives such as the distribution of water-saving devices including shower flow 
re~trictors, toilet tank water displacement bags, and leak detection dye tablets. 
Promotio1;1 of cons~ation for nurseries and park department facilities and low water 
demand .laitd,scapip.g in ail retail customer classes. 
Increasing ~l?¢k. ~tnlctute andfor S~asonal Pricing for water rates . 

• • .·.:. • : : __ # j~_:: . :{ ... ·.· . 

It is expected that a moderate ~onsmatiotl pro&ram couid reduce .demands between 5 and 8 
percent. An approximate 8% reduction in water demand as the reSUlt of conservation ·efforts, could 
reduce 2020 demands to approximately 4.13 mgd for ADD and 9.50 mgd for :MD D. 

1.4 STORAGE AND FIRE FLOW REQUIREMENTS •'. 

The City currently has one 750,000 gallon elevated storage tank that maintains system pressures 
and provides equalizing and .fire' flow reserve storage. For a system the size ofWoodburn, tliis tank 
does not provide adequate water storage capacity for eqtializing or emergency uses. It is 
recommended that the City construct an additional4.4 million gallons of water storage over the 
next 25 years. The storage reservoirs will be ground level reservoirs located at the proposed water 
treatment plants. Pumps .will be used to move the water into the distribution system and maintain 
pressure. Diesel powered generators or diesel powered pumps will provide emergency pumping 
capabilities. The first tank will be constructed in 2002 and will make up a significant portion of the' 
storage deficiency. If the City decides not to proceed with the construction of water treatment plants 
in the system, it is still recommended that t~e proposed reservoirs be constructed .. 

Water storage in a distribution system consists of 3 parts: 1- equalizing storage, 2- fire flow 
reserves, and 3- emergency standby storage. Equalizing storage provides water supply when the 
instantaneous demand exceeds the production capacity of the system. Fire flow reserve js thy 
volume ofwater required to provide the fire flow demand for the duration of the fire. Emergency 
standby storage is water used to supply the city when a portion of the production system is out of 
commission. This is usually due to either natural disasters such as earthquakes or floods, or 
subsequent power outages associated with natural disasters. Fire flow reserve will be considered to 
be a part of the emergency standby storage for the Woodburn system. The recommended storage 
volumes required for the Woodburn system by the year 2020 are illustrated in Figure 1-2. 
Estimated costs for the proposed water storage reservoirs are listed in Table 1-2. 
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Figure 1-2 
Woodburn Water Master Plan 

Storage Volume Breakdown - Year 2020 

Emergency Standby 
1,400,000 Gal 

Fire Flow Reserves 
1,500,000 Gal. 

Table 1-2 

Equalizing Storage 
2,230,000 Gal 

Woodburn Water Master Plan 
Water Reservoir Estimated Budgetary Costs 

WT-1 2.2 MG Reservoir at WelllO Treatment Plant with 2002 $2,060,000 
attached booster pump station 

WT-2 2.2 MG Reservoir at Centennial Park Treatment Plant 2002 $2,067,000 
with attached booster pump station 

1.5 WATER QUALITY AND TREATMENT ISSUES 

The key water quality issues facing the City ofWoodbum that may drive the City to construct 
treatment for the system include: 

• Iron and Manganese which exceed the Secondary Maximum Contaminant Levels 
(SMCL). 

• The possibility of the Groundwater Disinfection Rule requiring disinfection. 
• Arsenic levels that may be above the proposed new regulations. 

Currently the City ofWoodburn provides no water treatment of any kind or disinfection for their 
system. Generally speaking, Woodburn's water is excellent quality. It is characterized as being 
moderately hard and well buffered. The water has very low organic content that will not be a 
problem if the City is required to disinfect the water at some point. The pH of the water is above 

~ and the City is in compliance with the Lead and Copper Rule. Woodburn is in compliance with 
-le parts of the Safe Drinking Act that are currently in force and apply to the City. 
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Iron and Manganese: Iron at levels from 0.4 to 2.1 mg'l and manganese at levels of0.3 to 0.6 
mgll both exceed the-SMCL. Secondary contaminants are not a threat to the public health but are a 
nuisance due to aesthetics. Woodburn receives numerous complaints about the water quality due to 
the elevated levels of iron and manganese found in the water. Iron and manganese will stain 
plumbing fixtures and laundry, they will cause turbidity in the water after exposure to the 
atmosphere, and they are linked to taste and odor problems. Oxidized iron and manganese w~ll 
accrunulate in the distribution system piping ~d will be mobilized during.hydrant flushing, fire 
flow events, or other high pipe velocity episodes. · Once mobilized, the metal oxides will show up at 
customer taps as rusty or black water that iS not aesthetically pleasing yet it does not pose a health 
threat. 

. . 
To eliminate the iron and manganese problem, the qtywill hay~ !9 ~nstruct treatment plants that 
will oxidize and then remove the metal on a mix~ ~edia ":tilt~. After evaluating.several available 
technologies for the removal of iron and manganese; four proeess~ were selected for cost 
estimation and detailed· evaluation. These alt~v~-ili~hi~-: 1_- potassium permanganate 
(KMn04) oxidation and pressure filtration'; 2-·:Precbloiination; KMn04 oxidation and pressure 
filtration; 3- ozone oxidation and pressure filtration; and 4- biological filtration . . The recommended 
treatment process is KMn04 oxidation followed by pressure filtration. This process was selected 
for its economic advantages, it is proven technology for the removal of iron and manganese, its ease 
of operation, and its flexibility. This process is illustrated in figure 1-3. 

Since no treatment plants exist in the Woodburn system, determining how many plants to construct 
and where these plants should be located was a significant part of the treatment evaluation process. 
Four alternatives were considered: 1 -one centralized treatment plant located in the northeast part 

Figure 1-3 
Woodburn Water Master Plan 
KMn04 with Filtration 
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of the City; 2 - two neighborhood treatment plants, one in the northeast corner of the City and one 
in the southwest corner of the City; 3 - three neighborhood treatment plants, one in the northeast 
corner of the City, one in the western part of the City, and one in the southwest corner of the City 
and 4 - five wellhead treatment plants located at Wells 7, 8, 9, 10, and in the southwest corner of 
the system. Well 11 will be treated at the Well 9 treatment plant, the Well 7 plant will provide 
treatment for a new 1,000 gpm well located on the west side of I-5, and the plant in the southwest 
corner of the City will provide treatment for 3 new each 1,000 gpm wells. Evaluating each 
alternative with respect to construction cost, phasing capability, treatment capacity, operation and 
maintenance cost, raw water transmission main costs, and impacts to the distribution system, it is 
recommended that the neighborhood treatment plant option be implemented in the Woodburn 
system. The City Council appointed a Citizen Water Master Plan Committee to develop preferred 
alternatives for treatment and storage improvements. The committee evaluated the water system 
improvements program, and recommended that a potassium permanganate pressure filtration 
process be used for water treatment. The committee also recommended that improvements be 
implemented in three phases. During Phase 1, three treatment plants each with a capacity of 2.7 
MGD would be constructed along with two 2.2 MG storage tanks and. ~o pump stations, two new 
wells, and three raw water transmission lines. Recommendations for improvements in phases 2 and 
3 are split into two different alternatives that achieve the same goals. Both alternatives provide for 
growth needs, and the only difference is the schedule for construction of the fourth treatment plant 
in the west Woodburn area Recommended improvements for phases 2 and 3 include adding two 
2.7 MGD treatment plants fu south and west Woodburn, drilling 4 new wells, and constructing raw 
water transmission lines from the new wells to the treatment plants. Only three new wells may be 
required if existing Well #7 (Nazarene Well) is able to be upgraded and utilized. Construction of 
improvements for phases 1, 2, and 3 would begin in 2002, 2015, and 2022, respectively. 

A budgetary level cost estimate for the recommended plan is presented in Table 1:·3. 

Currently the City is not required to disinfect the groundwater source. Parts of the Safe Drinking 
Water Act (SDWA), namely, the Total Coliform Rule (TCR) and the proposed Groundwater Rule 
(GWR), may change this requirement at some point and the City should consider this in any 
proposed treatment scheme. If the Groundwater Rule is enacted, the City would be required to 
provide primary and secondary disinfection. Primary disinfection is the elimination of any, 
pathogenic organisms from the water. Secondary disinfection is providing a long term disinfectant 
residual in the system to kill any problem organisms that may enter the distribution system. 
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Table 1-3 . . 
Woodburn Water· Master Plan 

Treatment System Summaryof Budeetary Cost Estimates 

Raw Water Transmission Pip~liries 2003 $1,079,000 
Raw Water Transmis~ion Pipeliiles 20!'5 $413,000 
Raw Water Transmissio:q.-Pipelines . 2022 . : $195,00() 
Reservoir Improvemep.tS ·. . . 2004· $4,127~000 
Drill 2 W ¢Us at s .. Woodburn Site · 2002 . $680,000 
Drill2 Wells at S. Woo9.bl,llll Site . 2015 . $425,000 
Drill2 Wells at W. Wooqpurn Site . 2022 . $335,000 
Construct Thfe.e 2;7 MOD Treatmept Plants 2005 . $1 0,288,()()0 
S .. W oodbum T~ent Pl~t Ex_pansiop. . 201$. $1,500~000 
.Construct W. Woodburn Treatment Plant . . . 2022 .-"• .. $1,720,000. 

·· ·· Totals (2000:Doll~rs) $20,.762,000 

The City can' not implement disinfecti6n· With6ut implementing treatment for the removal of iron 
and manganese:· Using disinfeetantS such as chlorine or ozone, both strong oxidants; will oxidize 
the.iron and manganese:in the water and exacerbate the color and aesthetics problems the City.is 
already." experiencing due to the iron and mangai:lese: Conversely, ifWoodburn utilizes a primary 
disirifectant in the treatment process; i.e; chlorine or ozone, they will be obligated to provide a · 
secondary disin:fe·ctant in the distribution ·system. The selected treatment process, KMn04 
oxidation followed by filtration does not use a primary disinfectant and therefore secondary 
disinfection is not provided in the process. · 

Disinfection processes considered included chlorine, ozone, chloramines, chlorine dioxide; and UV 
light. After evaluating all of the operational and CQSt components of the VanOUS systemS'," chlorine 
is recornniended if disinfection.is_required for its ease of use and low cost. Chlorine is widely used 
for disinfection due to the fact that it is inexpensive, it can be used as a primary disinfectant, and it 
will maintain a residual in the distribution system. Chlorine can combine with organic' matter in the 
water to produce disinfectant byproduets that ate regulated by the Safe Drinking Water Act. Due to 
the low organic matter found iri the Woodburn water, disinfectant byproducts are not anticipated to 
be a problem. It is estimated that providing disinfection tb the treatment plants would cost 
$100,000. 

During 1993 and 1994, Woodburn had non-acute violations of the Total Coliform Rule (TCR). 
Woodburn conducted an investigation of the source of the contamination problem, flushed and 
superchlorinated waterlines in the problem areas, and switched coliform testing methods from the 
.MMO-MUG test to the multiple tube fermentation (MTF) test method. No contamination was 
found in the wells, so the source is out in the distribution system. After completing this work and 
switching methods for coliform testing in 1994, only two samples have tested positive for total 
coliform; one repeat sample in November 1994, and one sample in October 1995. No defmite 
source of the contamination problem has ever been identified in the Woodburn System. It is 
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,.ecommended that Woodburn continue their diligent efforts to control the non-acute violations with 
.1e TCR through operational changes and cross connection control. 

Arsenic has been detected in one of the abandoned wells in the Woodburn water system at 

concentrations up to 31 J.tg/L. This is below the current MCL of 50 J.tg/L, but above the anticipated 
future MCL of between 3 to 20 JJ.g/L. Arsenic is lower in the operating wells, however the City 
must be diligent in monitoring the levels of arsenic in the water to ensure that they meet the 
regulations. Some arsenic would be removed gratuitously with treatment for the removal of iron. 
During pilot testing of the proposed iron removal process, the arsenic level was reduced from 12 
f-Lg/L to 9 J.!g/L in Well #1 0. Use of a ferric chloride chemical feed resulted in finished arsenic 
concentrations of 5 J..Lg/L or less. 

1.6 DISTRIBUTION SYSTEM 

To evaluate the distribution system, a computer model was developed as a part of this Water Master 
Plan. The software package Cybernet, produced by Haestad Methods, w~ used in conjunction with 
the City's water system map in AutoCAD to develop a model data base. The model was calibrated 
using field tests and pressure readings. Once the model was calibrated, average and maximum day 
demands for both 1996 and the year 2020 conditions were modeled. Results from the computer 
analysis indicate that during both the average day and the maximum day demand, typical service 
pressures range from approximately 50 to 60 psi and the system does not have significant hydraulic 
deficiencies. 

Available fue flows were calculated at five locations throughout the system using the model. Based 
on the recommended minimum requirements for fire flow, current water demands, and projected 
future demands, in the current distributed well configuration, the distribution system can generally 
provide the required fire flow throughout the system. It is recommended that the City use the 
computer model in evaluating system expansions, development proposals, and other work in the 
system to ensure that adequate fire flow is provided to all areas of the system. Fire flow capa~ilities 

also need to be recognized and considered when approving building type and occupancy in all areas 
of Woodburn. 

Construction of water treatment facilities and the centralizing of the water supply to the distribution 
system will alter the hydraulics of the distribution system. Rather than the distributed supply 
system that exists now with the wells pwnping directly into the system, supply to the system will be 
centered around the treatment plants. In evaluating the treatment plant locations, the impact on the 
distribution system was studied using the computer model. This study was completed to determine 
what and if any improvements would be required in the system due to particular treatment plant 
locations. The required piping system improvements for each treatment plant location is illustrated 
on the system maps included in this Water Master Plan in Chapter 10. The recommended 
improvements to the distribution system are listed in Table 1-4. 
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Table 1-4 
Woodburn Water Master Plan 

Distribution System Improvements and Estimated Costs 
Proj~~t 

_·: .. :··No~ ~: -

FF-1 fustall60 feet oflO-inch pipe to cross Boones Ferry 1998 $10,000 

FF-2 

FF-3 

FF-4 

WS-1 

Road to tie system together 
Install 810 feet of parallel s:.inch pipe to increase 
capacity on State Highway_ 214 
Install850 feet ofparallellO-inch pipe to increase 
capacity 
Install200 feet of parallel 1 0-inch pipe to increase 
capacity 
Ilist~ 990 ~eet of16-inch pipe to improve the flow 
from the treatment plant area to west ofl-5 

1998 $103,000 

2005 $135,000 

2005 $32,000 

2000 $251,000 

. ..~ . ~ f 

The existing telemetry and control system is over 30 years old and it is recommended that it b~ . 
upgraded to.conform to current industry standards. Modern computerized control, monitoring, and 
data storage and-reporting systems will allow the operators to optimize the system and prqvide the 
City with high quality water service. Woodburn is in the process of upgrading their wastewater . 
treatment plant and a new$CADA system will be developed for this new facility. The proposed 
water treatment plants will use ,this system and will expand its function and abilities. Remote 
monitoring and control~ modem conn~ctions to wells, treatment plants, reservoirs, and_ pump '· · 
stations will allow the operators the freedom to operate the system from either the office or from 
home via computer modem hookup. This will reduce operator hours and improve. system 
performance while ensuring a high quality water is delivered to the public. 

1.7 . CAPITAL IMPROVEMENT PLAN 

All of the projects identified during the preparation of this Water Master Plan and listed in the 
tables in this Chapter, were entered into the Capital Improvement Plan (CIP). The CIP schedules 
and prioritizes the projects and improvements over the next;24 years. Tables 12-1, 12-2 and 12-:? . . 

list all of the recommended projects by type, year of construction, and classification respectively. 
The total estimated present worth ofthe CIP is over $21,000,000 and includes transmission piping, 
distributions system improvements, treatment plants, reservoirs, and new wells. To ensure that 
Woodburn residents continue to receive a high level of water service, it is recommended that the 
City adopt this CIP and work toward completing the recommended projects as scheduled. 
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Figure 1-4 

Woodburn Water Master 
Breakdown of Costs for CIP 

(2000 Dollars) 

Treatment to 

Remove Iron and 
Manganese 

$14,116,000 

Fire Flow and 

System 

Deficiencies 

$2,340,000 

Accommodate 

Growth 

$4,837,000 

To adjust and refme the CIP and to conform to changing conditions, it is recommended that the 
City evaluate system performance and the CIP projects at a minimum of every five to seven years. 
This will ailow projects to be modified, projects to be added, and projects to be deleted as the City 
grows and develops into the 21 st century. 

1.8 FINANCIAL PLAN 

The City's financial audits indicate that from 1991 through 1996, the following ranges of revenues 
and expenditures were experienced: 

• Revenues (excluding interest): $863,000 to $1,190,000 
• Total expenditures: $598,000 to $1,000,400 
• Net income (excluding interest) : $185,000 to $382,000 
• Net income (excluding interest) and eliminating capital expenditures: $265,000 t6 

$450,000, with an average of approximately $372,000 

The last rate increase, which was approximately 15%, occurred in 1992. In Apri l2001, Financial 
Consulting Solutions Group, Inc. completed a water rate study for the City based on improvements 
developed for the capital improvements plan. The study concluded that rate increases should begin 
in October, 2001 , and continue through 2006. The water bill for an average single family residence 
(SFR) would increase by 27 percent each year in 2002 and 2003, then by 20 percent each year in 
2004 and 2005. Rate adjustments would end with with an 8% increase in 2006. A typical bill for a 
SFR (1000 cfusage) would increase from $ 11.65 in 2001 to $29.24 in 2006. These rate increases 
would provide enough revenue for the proposed projects. 
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Since Woodburn will be experiencing significant growth over the next twenty years, it is 
recommended that the City establish the proposed fee structure to allow them to adequately charge 
for improvements to their system that result from development and growth. Such fees as 
developers extension fees, connection fees, or general facilities fees should be used to spread the 
costs of improvements to the right sources. Figure 1-4 illustrates the breakdown of the proposed 

I 

improvements by 1- Improve fire flow and correct deficiencies; 2- Accommodate growth; and 3-
provide treatment to remove iron and manganese. 

1.9 PLAN IMPLE:MENTATION 

hnplementation of this Water Master Plan should proceed through the following steps: 

Volume 
Page 

1. Adopt this Water Master Plan by City Council Resolution. 
2. Submit the plan to the Oregon Health Division for review and approval. 
3. Proceed with the development of a Source Water Protection Plan. 
4. Start the process of pilot testing and evaluating the proposed.~eatment process. 
5. Start the implementation of the Capital Improvement Plan as outlined herein. 
6. Authorize a full water rate structure study to develop sources pfproject funding. 
7. Update and review the recommendations of this plan at least eyery 5 to 7 years. 
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2.1 BACKGROUND 

CHAPTER2 
INTRODUCTION 

The City ofWoodburnhas been supplying city residents for decades with water with no treatment 
and no disinfection. Changes in the water regulations over the last 10 to 15 years, continued 
customer complaints about water quality, anticipated regulations that will impact the Woodburn 
system, and anticipated significant growth have all pointed toward the need for a Water Master 
Plan. A plan is needed to allow the City to: 

• ensure that the water supply system will satisfY all public requirements, 
• water quality will ·comply with the changing regulations, 
• the distribution and storage system will provide reliable fire protection in the system, 
• and the water system can be expanded to economically meet future needs. 

This master plan will be a replacement for the Water Plan contained in the Woodburn 2000 
Comprehensive Plan completed in 1978. The Woodburn Water Division, operating under the 
direction oft;he Public Works Department, currently (1997) supplies water to approximately 18,500 
part time and full time residents. It is estimated that the City will more than double in size over the 
course of the next 25 years. 

AUTHORITY, MANAGEMENT AND BUSINESS LOCATION 

The City of Woodburn has the responsibility and authority to plan for and to provide water services 
to its customers within its boundaries. The Water Division operates under the jurisdiction of the 
City Council of the City ofWoodburn. The City Council has fmal say in setting policy and making 
planning decisions for the Woodburn water system. 

The day to day operation of the Water Division is headed up by the Director of Public Works, with 
direct supervision by the Public Works Program Manager. The Engineering Department provides 
technical expertise and guidance and day to day operations are handled by the field operations ·staff. 
The water engineering and operations staff respond to complaints, make system repairs, and 
monitor construction projects for the City. 

The Water Division offices are located at: 

City ofWoodbum 
City Hall 
270 Montgomery Street 
Woodburn, Oregon 9707 1 
(503) 982-5245 
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2.2 PURPOSE 

This Water Master Plan will look at the whole system to detennine how to best meet the water 
needs of City residents as the City grows and develops. The plan will incorporate current growth 
projections to estimate the quantity of water required over the next 25 years. This plan will 
evaluate the impact of current and projected Federal drinking water regulations on the City of 
Woodburn; Wat_er quality characteristics will be assessed and treatment objectives will be . 
developed to meet the regulations and-public demand for a high quality drinking water. Using the 
treatment goals, processes-will be stud~ed and developed that will meet these treatment goals. · 
Budgetary cost estimates will be prepared, phasing of projects will be considered, and operations 
and maintenance characteristics will be evaluated in the recommendation of a treatment system. 

A computer system model. will be developed to study the distribution system and determine what if 
any deficiencies exist in the system. The model will identify pipes that are causing restrictions in 
the system, it will provide sizing information for proposed pipe extensions, and_it will pin point any 
areas where pressures may be a problem. Once developed, the City engineering staff will use the 
computer model on a regular basis to evaluate the impact of proposed· water system improvetl)ent 
projects. · 

This Water Master Plan will look at the water storage in the system and its ability to provide fire 
protection and emergency supply. Protection of the public is a vital part of a water system and 
recommendations will be made on the Woodburn storage systems ability to meet the required 
demand. 

The Water Master Plan wilheport on the financial status of the water system and the operations and 
maintenance of the system. The Water Divisions' ability to finance the recommended projects will 
be critical to the implementation of the Plan. Operations and maintenance procedures will be 
itemized and outlined to establish the current system status and methods. 

The· overall purpose of this Water Master Plan will be to develop a guide that can be used ·by the 
City to efficiently and effectively plan for and meet growth needs, regulations, and treatment 
objectives within the water system for the next 25 years. 
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CHAPTER3 
PLANNING DATA INFORMATION 

3.1 EXISTING/FUTURE SERVICE AREA 

The Woodburn service area is defined as the area within the city limits. With the exception of 
approximately 10 units, residents outside the city limits bu~ within the urban growth boundary 
(UGB) are not serviced by city water.1 The current service area includes approximately 3285 acres 
within the Woodburn city limits. The UGB includes 4110 acres. The city of Woodburn services 
approximately 18,504 full- and part-time residents. 

It was assumed for this report that the UGB will remain constant during the planning period and 
that all growth will occur within the UGB. Expansion of the city limits and service area to the 
UGB will be expected as areas are developed according to their zoned uses. Industrial expansion 
will occur in the northeast, southeast and southwest. Commercial development will occur along 
major thoroughfares and residential expansion is expected in the north and south areas of the city. 
Buildout of underdeveloped areas in the city is also expected. 

3.2 SERVICE AREA CHARACTERISTICS 

Woodburn is located in Oregon's Willamette Valley approximately 17 miles north of Salem and 30 
miles south of Portland in the Pudding River basin. The topography of the service area is relatively 
flat, sloping slightly to the northeast with an elevation range of 150 to 200 feet above sea level. The 
service area drains through Mill Creek and the Pudding River. Senecal Creek drains a small portion 
of the service area west ofl-5. There are no other physical formations of significance in the city. 
The climate is mild with wet winters and dry summers. 

The soils in the area are of two associations, Amity silt loam and Woodburn silt loam. Both -of 
these formations are found throughout the city in all areas except drainage channels. The Amity 
series consists of poorly drained soils formed in mixed alluvial silts. The layer is generally 17 
inches thick overlaying a 7-inch silt loam subsurface layer and a 13-inch silty clay loam sul5soi( 
The Woodburn series consists of moderately well-drained soils formed in silty alluvium and loess. 
The 17 -inch surface layer overlays 37 inches of subsoil and a silt loam substratum to a depth of 68 
inches. The course of Mill Creek is etched in Bashaw clay and Dayton soils and terrace escarpment 
are also found in the service area. 

The geology of the study area consists of Troutdale formation materials and Willamette silts 
overlying Columbia River basalt. Depth to basalt is unknown but thought to be approximately 600 
feet. The Troutdale formation consists of alternate layers of clay, silt, sand and gravel. The 
Willamette silt formation consists of stratified silt, sandy silt, clayey silt and silty clay and has poor 
drainage characteristics. (Wastewater Facilities Plan, 1995) The city is located in a Seismic Zone 
3. All stmctures associated with the water system will be considered essential facilities according 
to the Uniform Building Code. 

From discussions with city s ta ff. 
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Currently the city's source of water supply is the Troutdale aquifer. City wells extend to depths of 
186 to 333 feet. Well yields range from 400 to 1200 gpm. 

3.3 SERVICE AREA AGREEMENTS 

The following summarizes the agreements that have been initiated that are related to the City of 
Woodburn Water System: 

Aereement Between Birdseye Division, General Foods Corporation (Agripac) and the City of 
Woodburn 

This agreement, dated April, 1971, is for the City to provide the facility with unmetered water to 
their fire sprinkler system in exchange for the facility supplying the City with water from its well 
should it be needed during a fire emergency. The agreement, originally with. Birdseye was 
transferred to Agripac when they purchased the facility. 

3.4 SERVICE AREA POLICIES 

The following summarizes the policies/ordinances that have been adopted relating to the Woodburn 
water system: 

Woodburn Resolution 1097 

this resolution establishes the current water rates for the City. 

Woodburn0rdlinancel515 

This ordinance provides for the payment of costs of extending water or sewer service lines by the 
property owner who benefit from th·e extensions. 

Woodburn Ordinance 1866 

This ordinance establishes regulations and rates for the city water system. It defines the,seryice 
provided, discusses meter policy, sets fees, charges and rates and discusses discontinuance of 
service. It establishes general policy items such as damage to City property, source development, 
cross cormections, access and water conservation. 

Woodburn Ordinance 2070 

This ordinance, dated September, 1991, establishes the current System Development Charges for 
the City of Woodburn as authorized by ORS 223.297-223.314. 

3.5 STATE LEGISLATION/REGULATIONS/GUIDELINES 

The following describes legislation that has been enacted by the State of Oregon, regulations and 
guidelines that are applicable to water supply planning. 
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ORS 448.115- 448.285 Oregon Drinking Water Quality Act 

This legislation, enacted in 1981, sets forth the mechanism for the state of Oregon to administer the 
federal Safe Drinking Water Act. It authorizes the Health Division to administer the legislation. 
The stated purpose of the legislation is to: 

• Assure all Oregonians safe drinking water 
• Provide a simple and effecti.ve regulatory program for drinking water systems 
• Provide a means to improve inadequate drinking water systems. 

It establishes the jurisdiction of municipalities, defines penalties and operator certification 
requirements: 

ORS 197 Comprehensive Land Use and Planning Coordination 

This legislation requires comprehensive land use planning within the state and gives authority to 
local governments to conduct the planning. It also requires coordination of planning efforts. 

ORS 215 and 227 County and City Planning Authority 

This legislation establishes and defines the authority of counties and cities to conduct local 
planning. . . 

ORS 536.220-536.360 

This statute establishes the need for a statewide integrated, coordinated water resources policy and 
authorizes the Water Resources Department to administer it. 

Oregon Administrative Rules - Chapter 333, Division 61 

This document, dated January, 1996, provides the basis for implementing the Oregon Drinking 
Water Quality Act of 1981 as required in ORS 448.131 .. The Chapter sets forth responsibilities of 
water suppliers, establishes maximum contaminant levels and treatment and performance standards 
for water supplies. It also establishes sampling and analytical, reporting and record keeping and 
public notice requirements. It outlines permit requirements, construction standards and land use 
coordination requirements. Operation and maintenance and product standards are also addressed. 

Oregon Administrative Rules- Chapter 660, Division 11 

The purpose of this rule is to implement ORS 197.712(2)(e) which requires that a city or county 
shall develop and adopt a public facility plan for areas within a urban growth boundary. The 
purpose of the plan is to ensure that urban development is guided and supported by appropriate 
types and levels of facilities and services and that the facilities are developed in a timely manner. 
The division contains definitions relating to a public facility plan, procedures and standards for 
developing, adopting and amending such a plan, the date for submittal of the plan and standards for 
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Oregon Administrative Ruies- Chapter 660, Division 31 

The purpose of this rule, entitled "State Permit Compliance and Compatibility," is to specify state 
agency responsibilities for goal compliance and comprehensive plan compatibility for agency land 
use programs which involve the issuance of state pennits. 

3.6 ZONING/LAND USE 

Figure 3-1 shows land uses within the UGB. The land uses shown on Figure 3-1 are based on 
current zoning designations and indicate types of activities that are currently authorized on the 
property. Approximately 17 percent of the city is zoned for multi-family development and 33 
percent is zoned for low density, single family development. A total of 50% of the city's area is 
zoned for residential development. Approximately 12 percent of the land use is designated as 
commercial and 14 percent as industrial. The industrial area includes the Woodburn Industrial Park 
located north of Highway 214 and four other areas in the City. Parks and open areas make up 
approximately 9 percent of the service-area. Publicly owned lands cgip.priselfpercent.ofthe area. 

3.7 POPULATION 

The population projection for the City ofWoodburn is shown in Table 3-1. The population 
projection shown in Table 3-1 were derived from theW astewater Facilities Plan (1995). Four 
forecasts were shown in the Wastewater Plan. They were based on the following: 

• Woodburn's highest historical growth rate held constant at 4.2 percent 
• Facilities plan growth rate (3.4 percent) 
• Woodburn's average historical growth rate 
• Portland State University (PSU) Population Research and Census Center projection 

The 3.4 percent population growth rate was approved by the Wastewater Advisory Committee and 
City Council because it was considered to represent a conservative and reasonable proj~tion that is 
greater th~ the average historical growth rate but less than the maximum historical growth rate and 
reflects the high population growth rate projections for the Portland metropolitan area. , At the 
City's direction, the same population projection was used in this plan. 

Table 3-1 ' 

City of Woodburn Population Forecast 
Year -- Per~ap~.,·F!_:.! _e:siii#J.itetY>)JiY.~,~ >~:- ::·>,·~:?Nit~J:.;-::~i: .. ~._::. :; 

1996 16,727 1,777 18,504 

1 
2000 19,771 2, 100 21,871 

2005 23,368 2,482 25,850 

2010 27,620 2,934 30,554 
1298 

2015 32,646 3,468 36,114 

2020 38,586 4,099 42,685 
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4.1 INTRODUCTION 

' CHAPTER4 
WATER SYSTEM DEMANDS 

This chapter looks at existing and projected water demands for the City of Woodburn. In addition, 
water conservation measures to r:educe future water demands are presented. The water demands are 
projected for a 25-year planning horizon. The projections are based on the assumption that all 
growth will be contained within the existing Urban Growth Boundary (UGB) and the current 
zoning will remain. 

4.2 EXISTING SYSTEM DEMANDS 

Based on metering records from 1992 to 1995, the average 4aily water demand (ADD) for the City 
of Woodburn ranged from 1.6 to 1.8 million gallons per day (mgd). The maximum daily water 
demand (MDD), which occurred during the summer months, ranged from 3.5 to 4.3 mgd. The 
values are summarized in Table 4-1. The average ratio ofMDD/ ADD from pumping records is 2.3. 
It is reasonable to assume the ratio ofMDD/ ADD for pumping and demand are the same. 

Seasonal va,riation of water demand is illustrated in Figure 4-1, which shows the average daily 
demand by month during the period of July 1.994 through June 1995. The demand follows the 
'\!pica! pattern of summer highs and winter lows. Superimposed on Figure 4-1, are the ADD and 
.1e MDD .during the same time period. 

Table 4-1 
Woodburn Yearly Water Demand(t) 

· .. ___ · ' · ·- - .. ,_ ·.'·.>. ·.-· M·-·. o·'n· tb·. _ 1'n· ·w· h1'ch . -. .. ·:.- ; _ ~ ·-... -. . . 

·Year ~,:. -~\M~f.jid(::·,;;.-.·. --- _ . -MGI) . .... - . -·NfPD Occurred 
1992/1993 1.57 3.53 August 
1993/ 1994 1.65 3.83 July 
1994/ 1995 1.78 4.34 July 
(!)Based on metering records. 

(Z) Based on ratio of MDD/ ADD from pumping records. 

There are no specific historical data available to determine the ratio of the maximum in~tantaneous 
system demand (MID) to the ADD. The maximum peak hour demand generally occurs during the 
evening dinner hours at typically 170 percent of the average demand for that day. During a 
maximum day, this demand would, therefore, be approximately 2.3 times 1.7 or 3.9 times the ADD. 
For this master plan analysis, a MID/ADD factor of3.9 was used. 

) 
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Figure 4-1 
Woodburn 1995 Water Production 
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4.3 DEMAND CATEGORIES 

System demands were categorized by single-family, multi-family, commercial and industrial. The 
utility bill data base provided information regarding the number of connections in each category. 
All of Woodburn's service connections are currently metered. Included in Table 4-2 are the total 
demand by category, the total number of connections (in 1996) per demand category, unit demands 
for each category, and the percent of the total demand per category. 

Table 4-2 
Woodburn Existing Water Demand Per Demand Cate_gory 

.. Tot3l· · . . Percent of T otal . . . 

Demand Demand · No. of Unit .De~~ri d<2
.J) Demand 

. Categ()rY · :·. {!rnd) . . c . ti . (l) . 
. 0~0~~ , ODS.. •. . (gnd/counecti<ml (%} · .. 

Single Family 1,098,000 4,176 266 62 
Residential 
Multi- 310,400 127 2,440 17 
residential 
Commercial 315,800 386 820 18 
Industrial 520 3 173 0.03 
City Owned 38,300 56 697 2 
Fire Service 1,300 53 26 0.07 
Other 13,800 0.08 
(Flushillg) 

Total 1,778,000 4,800 -- 100 
(I) As of April1996. 
<
2> Based en number of connections in Jllile 1995 and demand from Jllile 1994 

through June 1995. 
(J) gpd = gallon per day. 

The unit demand per single family residence was approximately 266 gpd/connection. The unit 
demand per multi-family connection was calculated as 2,440 gpd/connection. The number,of .. 
multi-family dwelling units per unit connection varies significantly, from 2 to 192, with an average 
of23.4 units per connection (excluding duplexes) and a median of 12. The estimated per capita 
water demand based on a 1995 full-time residential population of 16,727 and a part-time 
residential population of 1777 and the 1995 ADD of 1.8 rngd is 97 gallons per capita per day 
(gpcd). 

As indicated on Table 4-2, residential water demand accounts for· about 80 percent of the total water 
demand. Commercial water demand accOtmts for 18 percent. City connections account for the 
remaining 2 percent of the water demand. Less than one percent of the water demand comes from 
the industrial and fire service categories. 

Fire flow places a high demand on the system for a relatively short period of time. Fire flow 
;quirements must be added to the calculated service demands presented in this chapter. Fire flow 

Jemands are discussed in Chapter 6. Volume 1 
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4.4 UNACCOUNTED~FORWATER 

Unaccounted-for water results from un-metered demands, meter inaccuracies, leakage, hydrant and 
line flushing and testing, and authorized or unauthorized hydrant use. Typical water systems can 
average from 5 to 10 percent unaccounted-for water. 

Woodburn conducts annual audits of pumping and water consumption records to measure its . 
unaccounted-for water. A.comparison of the past 10 years data, summarized in Table 4-3, shows 
the unaccounted-for water in Woodburn to range from 5 to 11 percent of production with a median 
and average of 8 percent. To minimize unaccounted-for water, leaking pipelines have priority 
replacement in Woodburn's distribution system maintenance budget. Unaccounted-for water in the 
City of Woodburn appears. to be reasonable, anq no special corrective action is recommended. 

Table 4-3 
Woodburn Unaccounted For Water 

; ti:· ;,~· ·· · ,~:~ .\·l··~~~~~{·ixi~.~:ki~2 :~;:tt.:;t¥::;ti;~~t~;r~~i;:.i::ik~r~\t::~ 
1994- 95 56.6 9 
1993- 94--- 55.3 8 
1992- 93 64.4 10 
1991- 92 86.3 11 
1990- 91 50.4 8. 
1989-90 . 67.0 11 
1988- 89 50.1 8 
1987- 88 30.9 5 
1986-87 31.0 5 

Average 54.7 8 

4.5 WATER CONSERVATION PROGRAM 

Water conservation ryquirements for cities pursuing additional water rights have been establi;hed 
by the Oregon Department ofWater Resotirces (ODWR). The basic philosophy ofthe 
requirements is that in looking at a range of water supply options, a utility must include water 
conservation measures as a water supply option. Water conservation measures can be used to 
reduce both overall demand and peak demand. Conservation measures include both demand side 
strategies, which lessen the demand, and supply side strategies, which supply the demand through 
an alternative source or through a more efficient system. Water conservation measures are grouped 
into four categories: 

• Public Education 
• Technical Assistance 

• 
• 

System Measures 
Incentive/Other Measures 
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Woodburn's current water conservation program includes: 

• 
• 
• 

Leak detection and water line repair and upgrading 
Annual water audit to calculate the amount of unaccounted-for water 
Metering of all service connections 

The following water conservation measures are recommended for consideration: 

Public Education 

The ODWR requires some type of public information program to publicize the need for water 
conservation. Options may include· television and radio public service announcements, news 
articles, and public water system bill inserts. It is recommended that Woodburn implement this 
measure through bill inserts. The A WW A has pre-printed brochures with which can be used as bill 
inserts. 

Technical Assistance 

Bill Showing Consumption History 
In this conservation measure, the customer's water bill lists the percentage of increase/decrease of 
water use for a time period compared with the same period in the previous year. This technique has 
been used successfully by electric utilities. 

Customer Assistance 
This includes responding to customers questions related to water conservation. Woodburn could 
implement this measure through appointing a current staff member to become a specialist in water 
conservation, who could address customer concerns or questions which may develop. 

System Measures 

Limit Unaccounted Water/Leak Detection 
This measure involves a regular and systematic program of finding and repairing leaks in system 
mains and laterals. A water audit is a mandatory conservation measure of the ODWR. Woodburn's 
current water conservation program includes both a leak detection and water line repair and 
upgrading program and an annual water audit. 

Require Meters 
This measure involves the installation of meters for all service connections. The ODWR requires 
that all connections be metered. Woodburn has metered all service connections. The City should 
maintain their periodic meter testing and repair program. 
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Incentives/Other Measures 

Single-Family/Multi; Family Kits 
Kits are distributed which contain easily installed, water-saving devices to single-family residential 
homes and the owners and managers of apartment buildings and condominiums. Devices in the 
kits include shower flow restrictors, toilet tank water displacement bags, leak detection dye tablets, 
arid an informational brochure. 

The toilet tank displacement bag lessens the amount of water used to flush by holding a small 
amount of water out of use. Non-conserving toilets equipped with tank displacement bags use 4.8 
gallons per flush versus 5.5 gallons per flush for a non-conserving toilet without a tank 
displacement bag. 

Part ofthe National Energy Policy Act of 1992 governs water .fixtures and requires water saving 
plumbing fixtures for new construction. Existing fixtures do not have to be removed, but new 
construction must include water fixtures which meet the requiremet11s. This regulation requires a 
maximum flow 2.5 gpm from a shower head (a "low flow" shower head). 

Nurseries/ Agriculture . 
This technique includes the application of current technology to water use practices oflarge 
agriculture/irrigation operations; such as nurseries and park department facilities. The practices 
include moisture sensors, flow timers, low volume sprinklers, drip irrigation, and other practices to 
increase irrigation efficiency. 

Landscape Management!Playfields 
In this technique, low water demand landscaping in all retail customer classes (pnvate, public, 
commercial, industrial, etc.) is promoted. Local nurseries are encouraged to ensure the availability . 
of plants that achieve this objective. 

Increasing Block Structure and/or Seasonal Pricing 
Water conservation can be encouraged by increasing the unit price of water as consumption 
increases (an increasing block rate or inverted block rate) and seasonal pricing, in whiclYfue1.l.Ili.t 
price of water is increased during the high seasonal use period (the summer months for Woodburn). 
With this structure, the customer is more conscious of the quantity of water consumed which may 
encourage water conservation. 

Woodburn currently charges a flat unit rate up to a basic quantity, then a lower unit rate for 
quantities above the basic quantity. The ODWR requires that systems evaluate the feasibility of an 
increasing block and/or seasonal rate structure, although implementation of this rate structure is not 
required. 
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Program Effects on Demand 

It is expected that a water conservation program for Woodburn would have some measurable 
effects on system dernahd. A 15 percent reduction in residential water use over a 10 year period has 
been indicated as a goal for a utility conservation program which involves plwnbing code changes 
for new construction, an aggressive fixture retrofit program and a landscape water conservation 
program. It is expected that a moderate conservation program would reduce demands between 5 
and 8 percent over the ensuing 1 0 year period. 

4.6 PROJECTION METHODOLOGY 

The population forecast for Woodburn through the year 2020 is shown in Table 3-1. Projected 
water demands through the year 2020 were based on the population projections and per capita 
demands. This approach assumes commercial and industrial demand growth rates of3.4%, the 
same as the population growth rate. The Woodburn Wastewater Master Plan (1995) projects a 
commercial flow growth rate of3.4% and an industrial flow growth ra~~ .of0.5%. Since the 
industrial component of the water. demand is very small, the difference made by this simplifYing 
assumption will be negligible. 

Water demand projections from 2020 to 2040 are estimates provided to allow the City of 
Woodburn some guidance in plarming for water supply and water rights needs. These projections 
assUII)e that the growth will level out some throughout this time period. It is recommended that 
vhen population estimates become available for this time period, that the water demand projections 
oe recalculated. 

4. 7 FUTURE DEMAND PROJECTIONS 

Projected water demands at five year increments through 2040 are summarized in Table 4-4. Water 
projections were made assuming two water conservation impact scenarios. They include a "no 
impact" scenario, in which water conservation measures fail to reduce the per capita water demand, 
and a "moderate ilnpact" scenario in which the reduction achieved from conservation measures is 8 
percent. It is assumed that the 8 percent reduction is accomplished linearly over a 10 year period 
beginning with program implementation in 1997 and resulting in an ultimate reduction of per capita 
water demand to 90 gpcd in 2007. Unit demands are then expected to remain constant through the 
year 2040. 

The MDD was calculated based on the ratio ofMDD/ADD of2.3. The MDD projections for both 
scenarios are summarized in Table 4-4. 
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Table 44 
Water Demand Projections 

. . . .. .:N«): C.O'Q~ervailiinJm~~cf .;;? <Mqd~rat~:·tQ'ns~rvatl6jf tDiP.ilct .:: 
.. -·ve,,_ .. . ·.:< ::'·.-:_ Abtftmad.}~:, ::: ·. tMil~:lU.ig«f.<l~-'i· :.x;¥Dli'ltm.ia.t:·Y ~,>:;Mi)J>ft~Qgll"·'.~,/: 

1995 . i.78 4.34(l)" 1.78 4.34(l) 

2000 2.10 4.83 2.05 4.12 
2005 2.51 5.77 2.36 5.43 
2010 2.96 6.81 · ,L73 6.28 
2015 3.51 8.07 3.23 7.43 
2020 4.14 9.52 3.82 . 8.79 
2025 4.70 10.82 4.36 10.02 
2030 $.25 12.08 .. 4 .. 86 ll.l8 
2035 : 5.74 ·· . 13.20. 5.32 -12.23 
2040.· 6.17 · 14. ~9. 5.71 - ~ 13.14 

O> Actual demand 

Production requirements are the sum of the demand requirements -plus unaccounted-for water. It is 
assumed that Woodburn will continue their maintenance program·and "that unaccounted-for water 
will remain unchanged at 8% of production. Table 4-5 ·sUIIl1lla.liies projected·water production 
requirements. Figure 4-2 illustrates production projections for both conservation scenarios. 

Table 4-5 
Water Production Projections -· 

. 2000 . 2.27 5.22 2.21 5.10. 
2005 . 2.71. 6.23 2.55 . 5.86 
2010 3.20 7.35 2.95 6.78 
2015. 3.79 
2020 4.47 
2025 5.08 
2030 5.67 
2035 6.20 
2040 6.66 

<IJ Actual production. 
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8.72 3.49 
10.28 4.13 
11.68 4.70 
13.05 5.25 
14.26 5.74 
15.32 6.17 
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9.50 
10.82 
12.08 
13.20 
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CHAPTERS 
EXISTING SYSTEM INVENTORY/REVIEW 

5.1 SUMMARY OF AVAILABLE INFORMATION 

Information on the existing system was primarily provided by City of Woodburn staff, and a site 
visit. The general characteristics ofthe City's water system are illustrated on the water system map 
found in the back of this Master Plan. 

The City of Woodburn currently draws water from the Troutdale Aquifer from six wells. Water is 
distributed to customers through approximately 66 miles of water pipe varying in size from 4 inches 
to 24 inches in diameter. The system also includes substandard piping of 1 and 2 inch size. One 
operating water storage reservoir serves as a system pressure regulator and provides some 
emergency reserves. A second elevated water reservoir is currently out of service. The system 
consists of a single pressure zone. Detailed descriptions and inventories '!:fe smnmarized in this 
chapter. 

5.2 FACILITIES DESCRIPTION/CONDITION 

Source of Supply 

e City of Woodburn has 6 active production wells s.upplying groundwater to the system. The 
.Ly has six other wells that are not in production at this time. The wells are described in detail in 

Table 5-1. In 1995, average day production from the wells was 1.78 mgd (1236 gpm), with a 
maximum day production in July of 4.58 mgd (3180-gpm). The location of the wells within the 
system are shown on the Water System Map which is inserted in the back ofthis Water Master 
Plan. 

The well pumps feed directly into the system during operation The pumps are controlled through 
an Autocon control system based on the level in the water reservoir. The system rides on the level 
of the tank and system pressures are generally 45 psi to 60 psi. 

Storage Facilities 

The City of Woodburn currently has one operating reservoir in the system. This reservoir is an 
elevated steel tank and has a capacity of750,000 gallons. There is also one reservoir which is out of 
service. The reservoirs are described in Table 5-2. The operating reservoir provides peak demand 
storage, emergency reserve, and hydraulic gradient control for the system. 

HDR Engineering, Inc. 5-1 
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Table 5-1 

City of Woodburn 
Existing Wells 

No. n~scfi:p1il.on ... ' 
. ... ~· >•· . ' . · o~Ji~:clif: :,:r~t?·;~·r;~ · :,~ ;: :': ;~'->. : ~g:¢q~t)';'!:;;_;:;': .· ::: -~~;"~ ·. :; "'~ .; ':: . _;' 

1 Shop No.1 Not in Service 
2 Shop No.2 Not in Service 
3 Library Not in Service 
4 Settlemeir Well located at the 600 gpm Provides water to the 

intersection of West Hayes St. and · Depth= 183' central part of Woodburn. 
Settlemeir Avenue. Drilled in 1952. 

5 Old SPRR Not in Service 
I 

6 Abandoned 
7 Nazarene Well located on 1,000 gpm Provides water to the 

Woodland A venue. Drilled in 1967 · Depth= 333' northwest part of 
Woodburn. 

8 Legion Park Well located on 868 gpm Provides water to the 
Alexandra Avenue. Drilled 1974. Depth= 194' southern area of 

Woodburn. 

9 Warren Donner Well located on 1,000 gpm Provides water to the north 
Country Club Road. Depth=280' central area ofWoodburn. 

10 Centennial Well located 2205 .1,000 gpm Provides wate(to the 
National Way. Drilled in 1988. Depth= 273' northeast area of 

Woodburn. 
11 Astor Way Well located at 1108 1,000 gpm Provides water to the north 

Astor Way. Drilled in 1989. . Depth = 279' central area ofWoodbum. 
A King Way Not in Service 
- Senior Estate ' Not in Service 

HDR Engineering, Inc. 5 - 2 
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·. · · -. ·· . ,Con:Pn~J;tts 
I 

~ 

Well is manually controlled 
through Autocon panel. 

Well is manually controlled I 
I 

through Autocon panel. 
I 

I 
Well is manually controlled 

! 

through Autocon panel. 

Well is manually controlled 
through Autocon panel. 
Well is manually controlled 
through Autocon panel. 

Well is manually controlled 
through Autocon panel. 
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Table 5-2 

. City of Woodburn 
Existing Water Stora~ e Reservoirs 

Capacity Overflow 
Descriptio.t (£allons). . Elevation · Comments 

Elevated Steel Tank. Located near 750,000 140 feet 

Broadway and Front Street. 
Elevated Steel Tank. Located near 60,000 140 feet Currently not in use due 
Broadway and Front Street. to leakage problems. 

Transmission and Distribution Piping 

The City ofWoodburn has a network of transmission and distribution piping ranging in size from 4 · 
inches to 24 inches in diameter. Substandard pipe of 1 and 2 inch diameter that exists is being 
routinely replaced. Transmission lines connect major service areas of the city. A pipe inventory 
lists approximately 66 miles of pipe with the majority being 6-inch or 8-inch diameter service . 
piping. A summary of the quantity of pipe by diameter is illustrated in Figure 5-l. Figure 5-2 is a 
system piping map that shows the location of all of the pipes and is color coded by pipe size. The 
pipe materials in the distribution syStem include PVC, cast iron, ductile iron, steel, galvanized steel 
and asbestos cement. Ductile iron and cast iron pipe make up the majority of the system. The City 
· · an ongoing program of repair of their system, which is done by the City staff The system has 

, hydrants and valves throughout the system to provide customers with fire protection. 

Telemetry and Controls 

The CityofWoodburn uses an Autocon telemetry system to monitor and control the water supply 
and distribution system. The heart of the system is a centraf control panel located near the elevated 
storage tank. The central panel contains the following information: 

• indication lights for current status information 
• elevated tank level indicator and recorder 
• system pressure indicator and recorder 
• HAND/OFF/AUTO switches for well pump control 
• elapsed pump operating time 
• High and low elevated tank level alarms 

Field data are telemetered to the central panel using leased telephone lines. The high and low tank 
level alarm signals are also sent to a monitoring service which relays the alarm to the Woodburn 
police station. The telemetry system has no battery backup and is approximately 30 years old. 

There are no operating or intrusion alarms at the wells. Flow metering is by turbine-type flow 
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CHAPTER6 
STORAGE AND FIRE FLOW REQUIREMENTS 

6.1 FIRE FLOW STANDARDS 

Fire flow demand refers to the required water flow rate that is available for fighting fires. The high 
fire flow rates place a high str~ss on the distribution and supply system for relatively short periods. 
A fire flow demand usually occurs at one location, but can affect a large part of the water 
distribution system. To ensure that the system is capable of providing the minimum required flows 
under most conditions, fire flows are calculated while imposing maximum day demands on the 
system with the largest source· of supply out of service. If the water system is not designed properly 
for fire flow demands, high water main velocities will cause excessive head loss in the system and 
water pressures will drop to unacceptable levels. Systems without adequate storage facilities or 
production capabilities, will have difficulty meeting the required fire flow demands. 

Woodburn's minimum fire flow requirements are based on fire flow demands specified in the 1994 
Standard Uniform Fire Code and set forth by the Insurance Service Office (ISO) in the Guide for 
Determination of Required Fire Flow (December 1974). 

6.2 F1RE FLOW REQUIREMENTS 

T.., the City of Woodburn, fire flow requirements for large facilities are determined on a case-by-
3e basis. The fire flow requirements are established by Woodburn's Fire Marshall, based on 

recommendations of the underwriting insurance company for the facility. Woodburn's minimum 
fire demands by land use classification are summarized in Table 6-1 . Also presented in Table 6-1 
are ISO requirements for each zoning classification. Duration's ofiSO fire flows are based on 
Table 4 ofiSO's Grading Schedule for Municipal Fire Protection. 

To comply with OAR 333-61-025, during a maximum day demand fire flow event, the pressure at 
any point in the system should not drop below 20 pounds per square inch (psi). The distribution 
system, storage reservoirs, and sources of supply all work together to provide the required flow at' 
the site of the fire while maintaining the system pressure above 20 psi. 

The fire flow requirements shown are used as a guideline. The actual fire flow required for a 
specific structure is dependent upon the following items: 

• Size of the Structure(s) 
• Location of.the Structure/Project 
• Type of Construction Materials (Wood vs. Concrete/Brick, etc.) 
• NumbcrofS~ri~ 

• 
• 
• 

Building Fire Protection Systems (Sprinklers, Automatic Fire Doors, etc.) 
Proximity of Adjacent Structures 
Type of Occupancy/Building Use (Any flammable chemicals being stored, etc.) 
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Table· 6-1 
Required Fire Flows on the Peak Day 

Insurance Services Woo.db"uni Fi-re-District- Minhiium .. 
Office .. . . . . . · · . ·. . :_ :_: .. R~qt:iterrteiif · · : . · · 

Fire flow·. · Duration ·· · ·_. . ·.Fire FIQ~r:. · .> ··;. ·. . ·.. .· · · 
. ·. :· ·(gi)Jb.f ... '·;· · ·· ru9!lt$)/\ _:\ :).;<:.:··,r~iiiF~·:-,~~~--:-:: -;.: ·: ·;··n~:ri.rl~ill!!ours):·· :: 

ResidentiaV 
Single Family 
Residential 
Multiple Family 
Commercial 
Schools 
Industrial 

1,0001 2 1,00cf 2 

3,0003 3 1 ~500 - 2,0004 2 

3,000l 4 1,500 , 2 
4,0006 4 - -
5,000~ 5 1,500 2 

1 Based on Wood-frame house with approximately 2, 600 square feet or smaller houses grouped closer than 
40 feet apart. Add 500 gpm for shingle roofs. ,. -

2 Based on Rural, Semi-Rural, Semi-Urban, Urban, and Planned .Unit Developments with 10 or more 1 

Residential Units. 
3 Based on Wood-frame construction of an apartment complex with approximately 23,000 square feet 
4 For Multi-Family structures having over 4,000 gross square feet 
5 Based on Ordinary construction materials, and an approximate gross area of 50,000 square feet. 
6 Based on Non-combustible materials with a gross area of approximately 125,000 square feet 
7 Based on Ordinary construction materials with a gross area of approximately 81,000 square feet 
8 No consideration-is given towards sprinkler systems in any of the above calculations. Sprinkler systems 

can reduce the required fire flow by 50 percent or more in some cases. 

6.3 FIRE FLOW REQUIREMENTS BY ZONING CLASSIFICATION 

Table 6-2 summarizes the recommended fire flow demand for Woodburn by zoning classification. 
Zoning information was obtained from the City ofWoodbum's Comprehensive Plan (1978, , , 
amended 1996). The fire flow recommendations were developed based on the ISO requirements 
listed in Table 6-1. 

Future project development will be required to be designed and constructed using fireproof 
materials, partitions, and fire sprinklers to keep fire protection demands less than those shown on 
Table 6-2. When a new development is proposed, the City will analyze the development's impact 
on the water system. Using the distribution system computer model, the City will calculate the 
available maximum day demand fire flow at the site ofthe proposed development. Calculated 

\

00 \ available fire flow will be compared to the values listed in Table 6-2. If the availab le fire flow is 
~ ~ less than the required value, the developer may be required to either modify the proposed method of 

~ construction to reduce the required fire flow or make system improvements to increase the available 
fire flow in the water system within the development. Proposed improvements to the Woodburn 

I e water system should be consistent with the latest version of the Woodburn Water Master Plan. 
::s ~ 

- 01l 0 ~ 

>-~ 
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Table 6-2 
Fire Flow Demands by Zoning Classification 

(All flows are calculated on the Maximum Day) 
. Z~ming_ . · Minimuin Requir:~d :-

Classification :: FireFiow (iil>ml : .. · ·. Dilr~tion· (Hours) _ 

Residential (<12 units/acre) 
Residential (> 12 units/acre) 
Commercial 
Public Use 
Industrial 

Equalizing 
Storage 

1,000 
3,000 
3,000 
4,000 
5,000 

2 
3 
4 
4 
5 

6.4 STORAGE REQUIREMENT 
STANDARDS. 

- Storage used for diurnal 
variations in the 24 hour 
demand 

Water storage in a system is composed 
of two parts: 1) equalizing storage and 2) 
emergency standby or fire reserve 
storage. This is illustrated graphically in 
Figure 6-1. Each of these· storage 
components is described as follows: 

Emergency 
Standby or Fire 
Storage Storage used for fire 

flow demands, power 
outages, and other 
emergencies 

Figure 6-1 
Typical Storage Reservoir Breakdown 

Equalizing Storage 

Equalizing storage within a .water system 
allows the components of a water supply 

. and transmission grid to be sized for-the 
average rate of demand on the maximum 
day. Over the course of a 24 hour <Jay, , 
there are significant variations in the 

water demand. The maximum instantaneous demand (MID) can be as much as 75 percent to 80 
percent higher than the 24-hour average flow. Adding wells to the system and constructing the 
treatment plant and pumping system to provide the MID flow is not economical. Therefore, stored 
water is utilized to make up the deficit between the average daily and the maximum instantaneous 
demands. The quantity of equalizing storage required is dependent on the capacity of the 
production system with the largest source out of service. In the case of Woodburn this would be 
with one of the large wells out of service. 

The City of Woodburn has not recorded its specifi c daily or diurnal demand curve. For the 
purposes of this Water Master Plan analysis, a typical water system diurnal curve was used to 
determine the quantity of equalizing storage required for the Woodburn system. This typical 

ern diurnal curve is shown in Figure 6-2. Volume 1 
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Textbook Diurnal Demand Cu.rve 
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Hour of the Day 

- .- Average Daily Demand = 1,330 gpm 

If the production capacity significantly exceeds the average daily demand, the volume of equalizing 
storage can be minimal. If the production capacity of the water sources is limited to the maximum 
day demand, more equalizing storage is required to meet peak demands. For Woodburn, it will be 
less costly to add storage capacity (on the order of 50 cents per gallon) than to construct and operate . 
treatment plants (on the order of one dollar per gallon). Therefore, this plan recommends installing 
wells and building treatment to meet maximum day demands and using less costly storage facilities 
to meet peak demands. Using the diurnal cUIYe illustrated in Figure 6-2, the projected demands for 
Woodburn, and the projected well capacities, the required equalizing storage was calculated and is 
presented in Table 6-3. 

Table 6-3 
Required Equalizing Storage 

1995 4.46 5.47 480,000 480,000 
2000 5.22 6. 12 to 10.44 190,000 730,000 
2005 6.23 7.56 to 10.44 290,000 720,000 
2010 7.35 7.56 to 10.44 360,000 1,520,000 
2015 8.72 9.00 to 10.44 1,010,000 1,800,00@ 
2020 10.28 10.44 2,230,000 2,230,000 

I. Largest well source out of service. 
2
· Depends on the production capacity available. 
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Emergency Standby Storage 

Emergency standby storage provides water supply during fires, equipment failures, power failures, 
or during natural disasters such as earthquakes or floods. Although, unlike equalizing storage, 
emergency standby storage is seldom used, it is important part of the safety and reliability of the 
water system. The volume required for emergency standby storage is determined based on the 
amount of water needed for both fire-fighting reserves and/or emergency conditions. 

Fire flow storage is described earlier in this chapter. Fire fighting storage is the product of the 
required fire flow multiplied by the duration of the fire. Fire flow storage is one component of 
emergency standby storage. Depending upon the methods used fire flow storage can either be 
considered to be included in or be ih addition to emergency standby storage. 

Emergency standby storage is based on the projected emergency duration and consequence in 
conjunction with the rate of s1.1pply available. It is difficult to quantify emergency standby storage 
and the qu~tity provided in a system should be based on an analys~_s of the vulnerability of the 
system and its ability to provide drinking water to the public. With only one source of supply the 
minim run recommended emergency standby storage is on the order of 800 gallons of storage for 
each equivalent residential connection. Based on an estimated average day demand of266 gallons 
per co!mection, 800 gallons is approximately equal to three days of standby storage per connection. 

However, each water system is unique and in systems like Woodburn's with multiple sources of 
supply, the 800 gallons per connection standard can be reduced because it is not likely that -all of the 
well sources will be out of service at the same time. The Woodburn .emergency standby storage 
volume required is reduced significantly if it is assumed that the "source of supply" are the wells 
rather than planned treatment plants. This is because taking one large well out of service reduces 
source production by only 1.4 mgd while the reduction in source production of taking a treatment 
plant out of service varies depending upon the number of treatment plants. Even ·if it were assumed 
that the wells were "sources of supply'' in the emergency-standby storage calculation and that it 
would be acceptable to supply untreated water into the system under emergency conditions, it is 
recommended that a minimum of200 gallons per connection be set aside for emergency-standby 
storage. 

If it is assumed that only treated water should be introduced into the system, one centralized plant 
would required more storage than two or m9re treatment plants. Based upon 13,300 year 2020 
ERU's, the following calculations show the range of emergency standby storage: 

Minimum 
Minimum storage= 200 gpc x 13,300 ERU's 2. 7 million gallons 

One Centralized Treatment Plant 
Maximum emergency standby storage required - one treatment plant 

(800 X 13,300) = 1 0.6 million gallons 
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Two Neighborhood Treatment Plants 
Total water production capacity 
Largest water source out of service 
Remaining capacity (finn production capacity) 
Emergency Standby Storage Required - Two Treatment Plants 

(10.6 mg- 4.8 mg) = 

Five Wellhead Treatment Plants 
Total water production capacity 
Largest water source out of service 
Remaining capacity (firm production capacity) 
Emergency Standby Storage Required - Five Treatment Plants 

(10.6 mg- 7.7 mg) = 

12.0.mgd 
7.2mgd 
4.8mgd 

5.8 million gallons 

12.0mgd 
4.3 mgd 
7.7mgd 

2.9 million gallons 

Considering the unique natt1re of the Woodburn sy~tem, multiple well sourc<?s with two 
neighborhood treatment plants it is recomniended that an equivalent em~~gency standby storage of 
2.9 million gallons be proyided. With this storage volume it will be important that the City have 
established procedures to promptly notify all customers of emergency conditions to request that 
they conserV-.e water. A summary of the storage requirements are listed in Table 6-,4. 

J I 

Table 6-4 
Summary of Year 2020 Storage Components 

Equalizing Storage 
Maximum Fire Flow Reserves 
(5,000 gpm for 5-hours) 
Emergency Standby 

2,230,000 
1,500,000 

2,900,000 

Since emergency standby storage volumes exceed fire flow reserve storage the minimum total ' 
recommended storage volume is approximately 5,150,000 gallons. Allowing credit for the existing 
750,000 gallons of elevated storage leaves a remaining required storage volume of 4,400,000 
gallons. Therefore, it is recommended that a 2.2 million gallon storage reservoir be constructed at 
each of the two treatment plant sites. 

Construction of this storage can be phased so that the first 2.2 million gallons is constructed with 
the first treatment plant by year 2002 and the second 2.2 million gallons is constructed along with 
the second treatment plant by 2010. The need for storage beyond that recommended for 2020 
should be reevaluated within the next five to ten years based upon actual population ·growth rates 
and corresponding increases in demand. However, it is likely that it will be beneficial in the distant 
future to site additional storage in the northwest and/or southeast parts of the system. 
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CHAPTER 7 
PERFORMANCE AND DESIGN CRITERIA 

7.1 WATER QUALITY PARAMETERS 

Water quality must conform with the Federal Safe Drinking Water Act (SDWA) as amended and 
Oregon Health Division (OHD) criteria as specified in ORS 448.115 to 448.285. The State of 
Oregon under OAR Chapter 333 has established rules for the regulation and operation of water 
systems. Section 333-61-030 of these rules identifies water quality requirements that must be met. 
These regulations define monitoring requirements, maximum primary and secondary contaminant 
levels (MCL's), follow-up action that must be taken, and define when public notification is 
required. Water quality requirements are presented in detail in Chapter 9. 

7.2 TREATMENT ISSUES (SDWA) 

The water source for the Woodburn water system is groundwater from the Troutdale Aquifer. This 
source is untreated and has been exempt from disinfection under OAR 333-61-032(6). Treatment 
and water quality issues are discussed in detail in other sections of this Master Plan. 

7.3 SYSTEM DEMANDS 

The average daily demand (ADD) for 1995 was approximately 1.8 rngd for the City's system . 
.dased on a full-time service area population of 16,727 and a part-time population of l,777 within 
the City's service area, the average per capita domestic demand is 97 gpcd. 

The maximum day demand (MDD) in 1995 was approximately 4.3 mgd. The ratio of this demand 
to the average daily demand is 2.39, slightly higher than the average of2.3 for 1992-1995. For 
purposes of analyzing the water system, the ADD will be multiplied by 2-.3 to determine MDD. 
The 1995 maximum Instantaneous Demand (MID) has been estimated to be approximately 3.9 
times ADD or 4,820 gpm. 

Recomrriended fire flows are summarized in Table 6-2. Fire flows will be combined with MDD for 
system hydraulic analysis. 

Refer to Chapter 4 for additional information regarding current and future water system demands. 

7.4 BACKUP SUPPLY/SYSTEMS 

It is highly desirable to have as much redundancy as economically feasible within the water system. 
This is particularly true with respect to meeting fire flow requirements. Frequently frres occur when 
natural disasters such as earthquakes strike, or major fires often can cause power outages which can 
severely impact fire fighting efforts if the water is supplied from a nearby well. For these reasons, 
+be Insurance Services Office (ISO) looks very closely at all aspects of a water system when 

.raluating and grading the system for fire protection effectiveness. Volume 1 
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Backup or redundant considerations and criteria for water systems include: 

• Back ~up emerg.ency power, or dual power sources for well stations (depending on 
available storage). 

• Multiple storage tanks. 
• Looped or dual transmission mains. 
• Teleinetry systems with alanns for critical components in the system. 
• A broad, looped distribution system. 
• Redundant components in the supply works. 
• Isolation valves at critical.connections, and frequently spaced along major transrrussion 

mains so that damaged portionS ·of main can be easily isolated and repaired. 
• Adequate number and location of fire hydrants. 
• . Adequate storage of water in reservoirs to supply fire flows with the largest source 

component of the system, such as a well pump or transmission line out of service. 

7.5 FIRE FLOW STORAGE 

Using the fire flows and fire duration's listed in Table 6-2, the fire flow storage required for the 
largest fire flow demand in the Woodburn system is 5000 gpm for 5 hours or 1.5 million gallons. 
Using the current city minimum fire flow guidelines, the maximum fire flow is 2000 gpm with a 
duration of2 hours for residential multi-family structures or 240,000 gallons. Even the largest fire 
flow volume .is les~_ th~ the recommended emergency standby storage volume. Therefore, the 
more stringent ISO criteria ~an be met by considering that the fire flow reserve storage is contained 
within the emergency standby storage volume. 

7.6 EQUALIZING STORAGE 

Equalizing storage requirements are defined in Chapter 6. It is recommended that the treatment 
system be designed to meet tlie demand of the ma:xinlum day and that sufficient equali~ing storage 
be constructed to meet the maximum instantaneous demands during the maximum day. 

7.7 EMERGENCY STANDBY STORAGE 

Emergency standby storage requirements are defined in Chapter 6. The City has the advantage of 
having multiple sources· of supply, therefore the volume of recommended emergency standby 
storage is reduced significantly from that which would be required with a single source of supply. 

7.8 SYSTEM DESIGN STANDARDS 

This section presents the general design criteria for the distribution system. These criteria along 
with the fire flow standards listed in Table 6-l are considered to be the minimum standards for all 
facilities within the Woodburn water system. 

Volume 1 
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The standards presented in thi$ section will be used to analyze the existing system to identifY 
deficiencies that may exist and will serve as a basis of design of the proposed system. The analysis 
of the system will be discussed in more detail in later chapters . 

• 

General 

• All new developments connecting to the system shall be designed by a Professional 
Engineer registered with the State of Oregon. 

• City of Woodburn retains. the right to inspect all new facilities during construction, and prior 
to being placed in service. 

• Connections to the existing water system must be in accordance with City standards. 
• Service lines shall be installed so that each residential, commercial, and industrial structure 

will have a separate meter. If approved by the designated utility, domestic water 
consumption may be measured by a master meter for service to a complex, under single 
ownership, and where water line subdivision is impracticaL Service lines providing fire 
flow may be required to be equipped with a fire detection check valve and/or appropriate 
cross-connection control devi9es as required by OAR 333-61-070. 

Pipelines 

· .. 
• 

• 
• 

• 

• 

• 
• 

Water lines should be constructed within City or County right-of-ways or within private 
easements. Easements should be at least 16-feet wide. Pipelines should be located at least 
5 feet inside all easements and right-of-ways. 
Minimum pipe sizes: 
6 inch for looped distribution pipes 
8 inch for dead-end pipes 
12 inch for transmission pipes 
Actual pipe size may be larger in some areas due to system requirements 
Pipelines should be looped where possible. . 
Maximum pipeline flow velocities < ">r----·----~·----.:::> 

Maximum Day Demand - 5 feet per second , 
Fire Flow Condition under maximum day demand conditions - 10 feet per second 
System pressure 
Maximum Day Demand - 40 psi minimum at any point 
Fire Flow Condition - l'viDD - 20 psi minimum at ariy point 
Maximum allowable pressure - 1 00 psi 
As a minimum, pipe materials should meet A WW A Standard C 100 for ductile iron pipe 
and fittings unless approved by the City. 
All water mains should have a minimum cover of30 inches over the top ofthe pipe . 
Minimum separation distances between water mains and sanitary sewer mains should 
conform to OAR 333-61-050 (Figure 1) when the mains are parallel, and the water main 
shall be a minimum of 1.5 feet above the sanitary sewer when crossing. Adjustments to 
these requirements may be allowed if the proposed adjustments are within the latest 
guidelines published by the Health Division of the Oregon Department ofHuman 
Resources. 
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• A minimum separation distance of 5 feet horizontally be maintained between water mains 
and stonn sewer systems. Lesser separations will be allowed if it is shown that it is not 
feasible to locate the water main further away. 

• All new piping should be pressure tested to a minimum of 150 psi over normal working 
pressures for 15 minutes. 

Valves 

• A sufficient number of valves should be installed in the system to allow isolation of the 
system for maintenance and repair. As a guideline, valves should be located at all tees and 
crosses, at all intersections, and have a maximum spacing of 800 feet. 

• Two-inch minimum air and vacuum release valves should be installed at all high points in 
the piping system. 

Fire Hydrants 

• Fire. hydrants should be 5-114 inch or larger. Hydrants should be spaced a maximum o£700 
feet apart in residential areas and a maximum of300 feet apart in multi-family residential 
areas, commercial areas, and industrial areas. Actual hydrant spacing and location will be 
determined on a project by project basis in consultation with the Fire Marshall. 

• Maximwn length of six-inch fire hydrant leads shall be 50 feet of equivalent length pipe 
including fittings. · 

• Dry-barrel type of construction conforming to A Ww A C502 and equipped with National 
Standard Threads, or devices. 

• Fire hydrant type, features, and spacing must be approved Qy the City and the Fire Marshall. 

Disinfection and Testing 

• All new pipe, reservoirs, and appurtenances must be flushed, disinfected, and tested in 
accordance with the standards of OAR 333-61-050, AWWA C600 and D1 05. 

Cross Connection Contr ol 

Volume 
Page 

• Where there exists a possibility of contamination of the potable water system, 
appropriate cross connection control measures must be taken to protect the water 
system. Refer to OAR 333-61-070, Cross Connection Control. 
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CHAPTERS 
WATER SUPPLY RESOURCES 

8.1 INTRODUCTION 

This chapter presents an evaluation of Woodburn's water supply resources. Included is: 

• A summary of the projected water needs of the City through 2020 
• A look at the supply and capacity requirements to meet the water needs 
• An identification and assessment of the potential sources to meet the supply 

requirements including the long-term reliable/sustainable yield of the source 
• The City's legal ability to acquire the source (i.e. the water rights), and: 
• The quality of the source 

8.2 FUTURE SUPPLY NEEDS ,· . 

Water supply projections for Woodburn as described in Chapter 4 indicate that by 2020 an 
·average daily demand (ADD) of 4.47 mgd and a maximum daily demand (MDD) of 10.28 mgd 
will be required. The water production requirements for Woodburn expressed in 5-year 
increments through 2020 are summarized in Table 4-5. The ADD and MDD projections as 
developed in Chapter 4 represent the demand requirements plus provisions for unaccounted-for 

'ater, which is assumed to be 8% of the demand. To be conservative, projections for the supply 
needs assume that conservation efforts have no impact on future water demand or production. 

8.3 EXISTING SUPPLY 

The City's existing source of water is the Troutdale aquifer. The City has (~~·~UJ?Jkf¥a!~r.rj~s of 
.tQ,t.-4""~~"·~2 in the Troutdale aquifer, which are sufficient to meet the projected ·year 
2020 ADD supply needs of 4.47 mgd and MDD needs of 10.28 mgd. The Troutdale aquifer and 
the City's water rights are described below. 

8.4 CAPACITY REQUIREMENTS 

The City has six active wells, designated Wells Nos. 4, 7, 8, 9, 10, 11 . Existing information on 
the individual wells is sunimarized in Chapter 5, Table 5-1. The total capacity of these six wells 
is approx imately 6.77 mgd. Because of Well No.4's low capacity and poor water quality, the 
City intends to abandon Well No.4. Eliminating the capacity of Well No.4, the remaining wells 
have a total capacity of 6. 12 mgd. With Well No. 4 in service and assuming that the largest 
source is out of service, the City of Woodburn currently has a firm supply capacity of 5.47 
mi llion gallons per day. 

Table 8- 1 summarizes the minimum required system production capacity to meet the MDD 
···rough the year 2020. The water production capacity to meet the MDD must be provided by the 

.m capacity of the system (i. e. with the largest production well out of service). Consequently, 
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1,000 gpm (the highest production capacity of a well in the Woodburn system) was subtracted 
from the total available well capacity to detennine the additional capacity required.-to meet the 
projected MDD for the year noted in Table 8-1. · 

Table 8-1 
Additional Production Capacity Requirements to Meet the MDD(t) 

City of Woodburn 

Yeitr :. 
2000 5.22 0..54 380 
2005 6.23 1,55 1,085 
2010 7.35 2:67 1,870 
2015 8.72 4.05 2,835 
2020 10.28 5.60. 3,920 

tl) Existing Total Well Capacity (Wells 7, 8, 9, 10, and 11) is 6.12 mgd. (Well4 abandoned) 
<Z) Assume largest well (1 ,000 gpm) out of service, therefore current available .fitm. capacity 4.68 mgd. 

Experience with wells drilled in the Troutdale aqUifer indicates that the City can reasonably 
expect to be able to develop new wells with a production capacity of 1,000 gpm. Based on the 
information presented in Table 8-1, the City will have to develop a new 1,000 gpm well 
approximately every 5 years to the year 2020. 

8.5 POTENTIAL SOURCES 

The City's long term water source should provide a reliable/sustainable yield. The City must 
have the legal ability to acquire the source through the water rights, and the source should be 
high quality. Woodburn's 20-year water needs may be met with the continued reliance on the 
Troutdale aquifer. Another potential water supply source for the City ofWoodbu111 could be the 
Pudding River. 

Troutdale Aquifer 

Description 
The regional Troutdale aquifer is characterized as an unconsolidated to semi-consolidated 
sedimentary aquifer overlying a deeper basalt aquifer.. I.J: the vicinity ofWoodburn, the Troutdale 
aquifer has been characterized as a semi-confmed aquifer. The aquifer is confined underneath by 
the sandy river mudstones formation and is confined somewhat above by Willamette silts. The 
Troutdale aquifer is comprised of fine to coarse sand and gravel with interspersed layers of clay 
and silt occurring with increasing depth. Wells in the Troutdale aquifer extend to depths of 
approximately 120 to 300 feet. Well depths for Woodburn range from 186 to 3 3 3 feet. 

Above the Troutdale aquifer is a shallow unconfined aquifer in the Willamette silts. Wells within 
this shallow aquifer extend to depths of 40 feet. Groundwater in the shallow Willamette aquifer 
flow northwestward toward Senecal Creek at a rate of about 25 feet per year. Regionally, the 
aquifer is unconfined and is recharged from local sources and infiltration from direct 
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nrecipitation. The Willamette silts near Woodburn have been characterized as tight, so 
wnward migration of groundwater from the. lower Willamette silt may provide only slight 

recharge to the underlying Troutdale aquifer. The downward movement of groundwater in the 
Willamette silt has been estimated to be in the range of one to four feet per year. 

Locally, the groundwater in th~ Troutdale aquifer has been observed to flow north/northwest. 
Regionally, the ground water table has the shape of a broad mound, and follows the shape of the 
land surface: The overall shape is modified in local areas by cones of depression produced by the 
seasonal pumping of wells. The groundwater flows radially outwards towards the Willamette 
River to the west and the Pudding River to the east. 

Water Rights 
The City has existing water rights of 13.25 mgd (20.45 cfs) for the Troutdale aquifer, which are 
sufficient to meet the projected water demand through the planning period to the year 2020. The 
City has 12 separate water right permits, registration statements and certificates·which are 
summarized in Table 8-2 . . These water rights have priority dates ranging from 1913 to 1993. 
The total existing capacity ofthe City's six wells is 6.76 mgd. It is assumed that the City will be 
permitted to drill the needed additional wells under currently held water rights permits. 

Table 8-2 
City of Woodburn 

Water Rights Summary 
Certificates of Water Ri2hts (Supply) 

. . · .~:.i)~s•tm~#9n:'··. ·. :rA:m9_~·~ttgjihli<=: ~'=L:w~UtNifu~ g: : weiiNo ~ : ·, :- . . . : -~ ·. : . - •. - ··.- <·.: ·: .: f ·st~i.\ls':.? ~~ ·~ 
Permit No. G-10931 1000 Centennial WelllO Active 
Permit No. G-11 921 1400 Donner Well 9 Active 
Permit No. G-11922 2100 Nazerene We117 Active 
PelUlit No. G-12029 600 Astor Way Wellll ·Active 

Cert. No. 36537 500 Senior Estate Not.in Service 
Cert. No. 36538 750 King Way Well A Not in S~rvice 
Cert. No. 56379 750 Legion Park Well 8 Active . 
Regis. GR 2267 300 Shop No. 1 Weill Not in Service 
Regis. GR 2268 500 ShopNo. 2 Well 2 Not in Service 
Regis. GR 2269 500 Library Well3 Not in Service 
Regis. GR 2270 500 Settlemeir Well4 Active 
Regis. GR 3815 300 Old SPRR WellS Not in Service 

I 
TOTAL 

I 
9,200 gpm 

I I I 
I 

(13.25 mgd) Volume 
Page 

The City's water rights permits, registration statements and certificates, authorize the 
appropriation of groundwater for municipal use within the city limits. They require the City to 
pump and use water from each well in accordance with the terms and conditions of the particular 
r"rristration, permit or certi ficate covering that well. With this arrangement, the delivery of the 

~r is inflexible. Additional flexibility could be gained by filing applications with the WRD to 

HDR Engineering, Inc. 

December 1997 - Am ended July 2001 
8-3 Woodburn Water Master Plan 

Chapter 8 

1 
1329 

i. 
i 
I 

: I; ' I , I 

lij 
I R 
IU 

j:~ 

'
:~ 
.~ 
r'J 
li~ 
! ·~ .. ,, .. 

;·· ·' 



operate the system as an integrated wellfield, pumping from each well as needed, without the 
constraints of water right pennit or certificate of the individual wells. The place of use should be 
modified to refer generically to all areas within the city's urban growth boundary. 

Water Availability 
The future availability of groundwater in the Troutdale aquifer depends on the recharge via 
infiltration. Because of declining water levels and well production rates, there are two areas 
within the southern end of the Pudding River drainage area which have been designated as 
"groundwater limited". Wells in the Woodburn area have not shown declining levels in 
production. An on-going water level monitoring program is important for long term water 
management planning. 

One of the current issues regarding the water supply for the Willamette Valley as a whole, is the 
interaction of the groundwater and surface water and how the appropriation of groundwater 
affects .the surface water supplies. The majority of the surface waters in the basin are closed to 
further appropriation. . ,. · 

Contamination Potential 
For any unconfined aquifer in a developed area there are many potential sources of groundwater 
contamination. A site of recent investigations is the North Marion County Disposal Facility 
(NMCDF). The NMCDF is the only active landfill in the area, it is located approximately two 
miles north of Woodburn. 

The NMCDF has been in· operation since September 1974. Groundwater sampling at the 
NMCDF found concentrations ofVOCs and nickel above the MCLs in the Willamette silt 
aquifer (Dames & Moore, 1996). The Remedial Investigation Report (RI) reported that long­
term aquifer pumping tests conducted to assess the hydraulic connection between the Troutdale 
·aquifer and the shallow Willamette aquifer indicated some leakage between the confining layer 
separating the two aquifers. The vertical hydraulic conductivity of the aquitard at the NMCDF 

7 . 7 - . -. 
was measured to be 2.8 x 10· em/sec and 6.8 x 10- cm/s. These values are below the DEQ 
threshold level of 1 o·6 em/sec, which is considered sufficiently tight to protect the Troutdale 
aquifer from compounds of concern observed in the shallow Willamette aquifer. Bas-ed·dn the 
investigation results, the RI recommended continued monitoring with no further action at this 
time. It should be emphasized that Woodburn is up gradient of the landfill, and does not obtain 
its water from the shallow Willamette aquifer. 

In 1993, the DEQ conducted groundwater sampling in the Woodburn area as part ofthe statewide 
ground water monitoring program. The results of the monitoring program, as well as discussions 
with DEQ personnel, indicated that there are no trends of groundwater quality degradation of 
wells. 

To further evaluate the potential for groundwater contamination and protect the groundwater 
resource, it is recommended that the City prepare a Wellhead Protection Plan. Further 
recommendations for Woodburn regarding a Wellhead Protection Plan are presented in Chapter 
9. Volume 1 
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)ther Sources 

Under current water rights, the City has the ability to meet the 20-year demand relying on the 
Troutdale Aquifer. The City should begin to develop strategies to meet demand beyond the 20-
year planning period when the water rights are exceeded. Strategies that the City may consider 
include purchasing water rights currently used by agriculture or acquiring water rights for 
properties that develop within the urban growth boundary .. 

Currently, Woodburn has no surface water rights. Nearby surface water bodies include Mill 
Creek and Senecal Creek which flow through Woodburn and the Pudding River, which runs east 
of Woodburn. Mill Creek and Senecal Creek are small wfth seasona~~y ~not 
considered potential drinking water sources. Both creeks drain to th · Ri , which is a 
tributary to the Molalla River. Under consideration forthe City is the purchase of water rights 
for the Pudding River, currently used by agriculture. The Pudding River is classified as a "Water 
QvaJ&!:tLnllffi.41~1Jeam" because of unacceptable temperature, nutrient and turbidity levels. This 
indicates that the out-of-stream or instream use of the Pudding River has-been reached or 
exceeded. The Pudding River Basin Water Resources Development Association, a non-profit 
group of which the City is a member, is exploring the possibility of developing a storage 
reservoir to augment the flow of the Pudding River primarily for additional irrigation water. 
There is a potential that Pudding River stream flows could be augmented to allow the City to 
utilize some of the flow as an additional drinking water source. The City should continue to 

'l.onitor the progress of this association and its efforts. Developing a local surface source for the 
jty may not be a feasible alternative due to water availability and water quality issues. 

8.6 POTENTIAL REGIONAL WATER USERS 

N earby municipalities providing water include Hubbard and Gervais. These utilities all rely 
solely on groundwater for their water supply needs. Both communities treat their water to 
remove the iron and manganese. Because Woodburn and the adjacent cities rely on groundwater, 
a regional supply system has not been pursued. These corrununities share similar interests with 
Woodburn in the maintenance of the local ground water and surface water resources. 

Volume 
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CHAPTER9 
WATER QUALITY ASSESSMENT 

9.1 INTRODUCTION 

This chapter presents an evaluation of Woodburn's water quality with regard to the Safe 
Drinking Water Act (SDWA). The key water quality issues facing Woodburn include: 

• Iron and manganese levels which exceed Secondary Maximum Contaminant 
Levels (MCLs) and cause consumer complaints due to taste and odor problems 
and staining on plumbing fixtures and laundry. . 

• Disinfection to meet potential requirements of the Groundwater Rule. 
• Eliminating non-acute violations of the Total Coliform Rule (TCR). 
• Arsenic levels in the range of potential new maximum contaminant levels. 

9.2 WOODBURN WATER QUALITY 

Woodburn's water quality is summarized in Table 9-1. The groundwater may be characterized 
as moderately hard and well buffered. The water exceeds the SMCLs for iron and manganese 
and will require treatment. Organics are very low and will not be a problem. 

Table 9-1 
City of Woodburn 

Summary of Water Quality 

Alkalinity(asCaC03) 80-155 115 114 80 - 155 
Calcium 12-35 18 18 12-35 

Conductivity (~-tmhos/cm) 185 185 185 185 
Hardness (as CaC03) 67- 104 88 87 67 - 120 
Total Dissolved Solids (TDS) 125 - 175 142 138 116- 175 
Chloride 0.75- 5.5 2.7 2.5 0.75 - 6.5 
Sulfate 2.2- 16.4 6.3 2.4 1.5- 16.4 
Sodium •7- 29 
Nitrate 0.1 - 1 
Total Organic Carbon (TOC) < 1 
Iron 0. 15 - 2 
Manganese 0.2- 0.4 
Magnesium 1.8 - 22 
Arsenic 0.003- 0.013 
Radon (pCi/L) 108- 532 

nd Vr.latile Organic Compounds (VOCs) -
nd hetic Organic Compounds (SOCs) 

= 
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13.7 
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< 1 
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0.008 
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nd 

11 .8 5.3- 29 
0.4 0.1 - 1 
< 1 < 1 
0.4 0. 1 -2.1 
0.3 0.2 - 0.6 
10.8 1.8- 26 

0.008 0.003 - 0.03 1 
361 108-532 
nd nd 
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9.3 WATER QUALITY AESTHETICS- IRON AND MANGANESE 

Requirements 
Iron and manganese are groundwater contaminates that produce objectionable precipitates in 
drinking water. When the soluble metals are oxidized, the precipitates of iron and manganese 
turn the water rusty colored or black and cause stains on plumbing and laundered clothing and 
disagreeable tastes in water and beverages. The secondary standards for iron and manganese are 
0.3 mg/1 for iron and 0.05 mg/1 for manganese. Iron and manganese are not health concerns. 
Secondary standards are established for guidance,. based on aesthetic issues, not health issues. 

Status of Woodburn System 
Iron and manganese concentrations for Woodburn exceed the SMCLs, as summarized in Table 9-
2. Over time with the exposure to oxygen these metals will oxidize insoluble forms, which can 
accumulate in the distribution system piping and cause problems at the consumer tap. Treatment 
to reduce the iron and manganese concentrations is recommended. 

· Table 9-2 
City of Woodburn 

Summary of Iron and Maneanese Concentrations of Wells In Service 
:::.:·.::~ .. ::·,~ ·. '/: .9~.t~ct~ffCo.P~e~ti:~ti6~s/Y::;{.::~l; ~;~ ;~i·N:Jr. ~::_; :r~~t: :::~·: · · ·. . >~ . M~ng~nese .. . 

Ma:Ximum 2.0 0.4 
Median 0.4 0.3 
Average 0.5 0.3 
Secondary MCLs 0.3 0.05 

Recommendations for Iron and Manganese 
I. Continue to monitor the iron and mang~ese levels. 
2. Treatment will be required to reduce the iron and manganese in the system to reduce the 

number of customer complaints. 

9.4 HEALTH PROTECTION- SDWA COMPLIANCE 

This section presents results of the evaluation of the status of the Woodburn system with 
existing and proposed regulations including the TCR, the Lead and Copper Rule (LCR), the 
Standardized Monitoring Framework (SMF) (Phases I, II, and V), the anticipated 
Disinfectants/Disinfection By-Products (D/DBPs) Rule, the Groundwater Rule (GWR), 

_ ~ radionuclides, arsenic, sul fates, and the Source Water Protection Plan. 
~ -

The Oregon Health Division (OHD) is responsible for the administration of both the federal and 
S state drinking water laws, under ORS Chapter 448, the Or~gon Drinking Water Quality Act. 
.a ~ The basic regulatory requirements for drinking water quality. in the State of Oregon are 
>. &! published in the Oregon Administrative Rules (OAR) 333-061 Public Water Systems. In most f-., 

cases, the regulations adopted by OHD are the minimum requirements from the federal SDWA. 
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However, OHD has the option to adopt and enforce standards that are more stringent than the 
federal regulations. 

The application of the drinking water regulations is guided by the source water type and the 
treatment technology employed. Woodburn relies on unchlorinated groundwater. Key health 
related water quality issues for Woodburn are summarized in Table 9-3. 

Table 9-3 
City of Woodburn 

Summary of SDW A Compliance C oncerns<I) 
- .. -. . .. . .. .. 

.. . .. 
· Regulation: - Status ·· . . .. ... - . -- . ·.Area ofConcefii .· · .. . ' . '· '. . . .. 

TCR In effect Episodes of non-acute violations. 

GWR Future Disinfection may be required in the future. 

····· 

Arsenic In effect, Future Treatment would be required to meet anticipated lower MCL. 

Source Water Voluntary The City is developing and implementing a Source Water 
Protection Program Protection Plan. 

(1) Woodburn's status with secondary standarcls established for iron and manganese is discussed in Section 9.3. 

A review of the relevant requirements of each existing or proposed regulation affecting Woodburn 
is presented, followed by the specific monitoring and reporting requirements. This includes the 
requirements under the federal regulation as well as those listed under the OAR. The status of 
Woodburn's system with each regulation is discussed and recommendations are made. 

SDWA Reauthorization 

The SDWA Reauthorization was signed into law on August 6, 1996. Components specific to a 
rule that affect the City of Woodburn are included in the discussion of the particular rule. 

Monitoring F lexibility 
The SDWA requires the EPA to review the monitoring requirements for not less that 12 
contaminants and promulgate any necessary modifications within two years. The EPA is 
required to promulgate regulations for the monitoring of unregulated contaminants and 
promulgate a list of not more than 40 contaminants to be subject to monitoring. 

Process for Setting New Contaminants 
The reauthorization of the SDWA gives the EPA the authority to decide which contaminants to 
regulate b ased on several criteria, including: i) whether the contaminant is known to occur or 
there is substantial likelihood that the contaminant will occur in public water systems with a 
frequency and level of pub lic health concern; and ii) regulation of the contaminant presents a 
meaningful opportunity for public health risk reduction. 
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Standard-Setting . 
The SDWA sets maximum contaminant level goals (MCLGs) "at the level at which no known 
or anticipated adverse effects on the health of persons occur". The SDWA requires that the 
EPA make such determinations on the bases of the best-available information and that the level 
be as close to the MCLG "as is feasible". At the time MCLs are proposed, EPA is required to 
publish an analysis of quantifiable and non-quantifiable health risk reduction benefits and costs 
associated with the MCL and the effects of the contaminant on the general population and 
identified sub-populations. 

Under the SDW A, the EPA is not required to set an MCL at a level where the benefits outweigh 
the costs, but must set the MCL at a level that maximizes health risk reduction benefits at a cost 
that is justifiable by the benefits. The EPA is granted discretionary flexibility to establish an 
MCL at a level other than the "feasible" level if the feasible level would result in an increase in 
the concentration of other contaminants in drinking water. In other words, if a certain MCL or 
treatment technique would result jn increasing risks from other contaminants, the EPA is 
authorized to "balance'' the risks involved and minimize the overall risks. Interim reglilations 
are. authorized without risk, cost and benefit determinations where the~e is an "urgent "threat to 
public health, subject to after the fact determinations and repromulgation. 

Public Notification 
The SDWA specifies that the EPA promulgate regulations to prescribe the form and content of 
giving public notification, and to distinguish between violations that are serious and frequent or 
continuing and violations that do not present a significant risk to public health. 

The SDWA requires an annual report to conswners which must be published in local newspapers 
and mailed to each customer. Some of the information which must be included in the report is 
information on the source water, the level of regulated contaminants in the water, and brief 
statements on health concerns. 

State Revolving Loan Fund (SRF) 
The SRF for drinking water systems was created to address economic needs and secure the ability 
of systems to come into compliance with standards under the SDW A. States will receive f.ederal 
capitalization grants. SRF funds are to be used for providing loans, loan guarantees, or as security 
leveraged loans for expenditures that will facilitate compliance with MCLs or "otherwise 
significantly further the health protection objectives" of the SPWA. 

Operator Certification 
The SDWA requires EPA to promulgate regulations to specify minimum standards for operator 
certification, but directs such regulations take into account existing state programs, reasonable 
costs and system size. The SDWA allows states to use preexisting programs for operator 
certification . 
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Time Frames Allowed to Comply With Regulations 
The SDW A provides that MCLs take effect three years after promulgation unless the EPA 
determines an earlier date is practicable. The EPA or state may allow an additional two years for 
compliance where additional time is necessary for capital improvements. 

Total Coliform Rule 

Requirements 
The Total Coliform Rule (TCR), which became effective on December 31, 1990, prescribes 
monitoring and compliance protocols for assuring the bacteriological quality of water in 
distribution systems. It applies to all types of systems, and establishes a maximum contaminant 
level goal of zero for total coliform, fecal coliform, and E. coli. The key monitoring elements 
of the rule are summarized below. Requirements ofthe TCR have been adopted by the OHD in 
Chapter 333-061 OAR. 

The TCR requires that the system have a written coliform monitoring plan which must include 
the following: 

• System Map or diagram showing: 
Water sources 
Storage, treatment, and pressure regulation facilities 
Distribution systems 
Pressure zones 
Interconnections 

. Coliform sample collection sites 
• Narrative which includes: 

Public water system identification number 
Population served and services 
Water sources 
System facilities and processes for storage, treatment, and pressure · 
regulation 
Coliform sample collection sites 
Sampling schedule 

Woodburn 's coliform monitoring plan was reviewed and appears to meet the intent of the 
requirements. 

Monitoring 
The water system is responsible for collection and submittal of coliform samples from 
representative points throughout the distribution system. Monitoring frequency is a function of 
the population served. Based on a population of 15,475 as determined by the Center for 
Population Reserarch at Portland State University, the City of Woodburn is required to take a 
minimum of20 samples per month. 
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When total coliform bacteria are present in any sample and the sample is validated, the 
following must take place: 

• 
• 

• 
• 

Analyze the sample for fecal coliform or E. coli . 
Collect repeat samples as follows: 
I) 

2) 

A set of three repeat samples shall be collected and submitted for every 
sample in which the presence of coliform is detected. The samples shall 
be collected on the same day and submitted for analysis within 24 hours 
after notification by the laboratory of a coliform presence except when 
waived by the OHD on a case-by-case basis. 
At least one repeat sample must be taken from the site of the original 
positive coliform sample. Two repeat samples must be within 5 active 
services of the site of the sample with coliform presence, one upstream 

. arid one downstream. 
3) When repeat samples have coliform presence, the system must collect one 

additional set of repeat samples for each sample where coliform presence , . 
was detected. · 

Notify the OHD {OHD notification is presented below under Reporting) . 
Determine and correct the cause of the coliform presence . 

There are both acute MCLs and non-acute MCLs for coliform bacteria. An acute MCL occurs 
when there is: 1) Fecal coliform or E. coli presence in a repeat sample; or 2) Coliform presence 
in a set of repeat samples collected as a follow-up to a sample with fecal coliform or E. coli 
presence. F~r systems collecting fewer than 40 routine coliform samples per month, no more 
than one positive coliform test per month is allowed. 

Repor ting . 
A written coliform sampling plan as delineated above must be on file, ready for inspection by 
theOHD. 

Reporting requirements associated with the TCR are as fo llows: 

1) 

2) 

Within ten days of notification by the laboratory of a positive sample, the 
system must notify the OHD of the results of the fecal coliform and/or 
total coliform bacteria test on the raw (untreated) source water. 
Within 24 hours or by the end of the business day on which the system is 
notified by the laboratory, the system must notify the OHD of analyses 
indicating any positive coliform bacteria. 

Status of Woodburn System 
Woodburn collects 20 samples per month from 25 permanent sampling sites located throughout 
the system. The sample locations are arranged in five groups, each week one group is sampled. 
The samples are submitted to a certified independent laboratory. 
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Table 9-4 summarizes results ofTCR monitoring for Woodburn since 1993. The table lists the 
number of episodes in which total colifonn was detected in the Woodburn distribution system. 
No fecal coliform nor E. coli has been detected during the TCR monitoring. 

Table 9-4 
Summary of Coliform Testing Results (1993 - 1995) 

Woodburn Water System 
' No. ofPositivt; TotQl.Coliform·R.esults 

Rotltine Testi~g · .·_: 
.· . . .. 

. Rei!_eat · ~ontb . ·. ·- - , . . . .. 

February 1993 1 1 
June 1993 1 15 
July 1993 0 12 
August 1993 2 0 
June 1994 1 0 
July 1994 1 0 
August 1994 1 0 
September 1994 1 5 
October 1994 0 7 
November 1994 2 6 
October 1995 1 0 

Beginning in June 1993, Woodburn experienced several non-acute violations, testing positive 
for total coliform in both routine and repeat samples. The violations in 1993 were limited to a 
specifi c area, within a neighborhood known as Senior Estates. However, subsequent violations 
were spread throughout the system. In 1993, an investigation was undertaken to identify the 
potential cause(s) for the waterborne contamination as well as recommend strategies to remedy 
the situation (Water System Analysis Report, OTAK., Inc., October, 1993). In the OTAK report, 
cross-contamination with a non-potable water source was identified as the potential caus~ of 
contamination However, the specific source of the contamination was not identified. 

The OT AK Report recommended the following strategies to control and eliminate the ' 
contamination problems and improve management of the water system: 

• Begin testing of all failed water samples from the affected area sampling station 
using a laboratory procedure to identify and speciate bacteria that could be the 
cause for the problem. 

• In the absence of any definitive bacteria speciation, begin a program of flushing 
and chlorination throughout the affected area. 

• Install pressure monitors with recording capabilities throughout the system. Use 
the information to understand how the system responded (i.e. pressure, flow, etc.) 
during normal operation and fire flow scenarios for varying groundwater pumping 
configurations. Use the information to calibrate the hydraulic system computer 
model to identify any low pressure or other problem areas. Volume 1 
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• 

• 

Conduct a door to door survey within the affected area to inform residents of the 
problems and causes· and dispense infomiation about cross connection control and 
also perform an informal survey of residences to identify any potential problems. 
Continue to test groundwater from wells for the absence of bacteria. 

W oodbum has responded to contamination problems by: 

• 
• 
• 

Flushing and superchlorinating waterlines in the problem areas . 
Conducting an investigation of the source of the contamination problem . 
In November 1994, Woodburn switched coliform testing methods from the 
1v1110-MUG test to the multiple tube fermentation (MTF) test method. 

Since switching methods coliform testing methods in 1994, only two samples have tested 
positive for total coliform; one repeat sample in November 1994, and one sample in October 
1995. No definite source to the contamination problem has ever been identified in the 
Woodburn System. 

Due to these non-acute violations of the TCR, the OHD has discussed primary and secondary 
disinfection with the City of Woodburn. The City is currently investigating its disinfection 
options_. The selected method of disinfection must be compatible with other water quality 
characteristics. 

Recommendations for Woodburn TCR Compliance 
1: Continue mo~toring for coliform bacteria. 
2. Develop a contingency plan to provide for a system to maintain a chlorine residual 

throughout the system. 
3. Identify sources of potential contamination and take action to eliminate the source. 
4. Develop a regularly scheduled main flushing program . 
5. Identify low pressure areas and develop corrective measures. . 
6. Promote a cross connection control program with inspection and the training of cross 

connection control specialists. 
7. Implement a public education program through bill stuffers and a newsletterr · 
8. Develop a Source Water Protection Plan. 

Lead And Copper Rule 

Requirements 
The Lead and Copper Rule (LCR), published June 1991, sets treatment technique requirements 
for lead and copper. The LCR calls for monitoring to establish compliance with action levels 
for lead and copper of 0.015 mg/L and 1.3 mg/L, respectively. Should either action level be 
exceeded, the utility is required to conduct an assessment of corrosion control alternatives and 
implement an "Optimal" corrosion control program and/or treat the source water. Systems that 
remain in non-compliance after implementing "optimal" corrosion-control strategies are 
required to locate and replace lead service lines, according to a prescribed schedule. 
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The specific provisions of the rule vary depending on the size of the system. The following. 
provides a summary of the rule provisions that apply to medium-sizeq systems (3,301 to 50,000 
people), such as the Woodburn system. 

A system is deemed to have optimized corrosion control and is not required to complete the 
applicable corrosion control treatment steps if it meets the lead and copper action levels during 
each of two consecutive six-month monitoring periods. The requirement for any medium-sized 
system to implement corrosion control treatment steps deemed to have optimized corrosion 
control is triggered when the system exceeds the lead or copper action level. 

Monitoring 
Medium-sized systems were to have begun the first round of compliance monitoring in July 
1992, during which the water system analyzed a minimum of 60 samples from customer taps for 
lead and copper concentrations. 

If a system meets the lead and copper action levels during each of ~o consecutive monitoring 
periods, the system may request from the OHD to reduce the required frequency of monitoring 
to once per year. A medium-sized water system that meets the lead and copper action levels · 
during three consecutive years of monitoring may reduce the frequency of monitoring from 
annually to once every three years. 

Status ofWoodburn System 
Woodburn has completed four monitoring rounds for lead and copper. The 90th percentile 
levels are summarized in Table 9-5. The results indicate the 90th percentile levels to be below . . • 
the action levels for both lead and copper during all sampling rounds. Because of its 
compliance during the first two 6-month monitoring rounds, Wpodburn was allowed a reduced 
sampling frequency of once per year and a reduced number of required samples for the 
subsequent rounds from 60 to 30. 

Table 9-5 
City of Woodburn 

LCR Compliance Monitoring 
90th Percentil~~Actioil Levels 

R(>und 1 Round i Round~· · Round4 Action . . 
·< 1992 .. 1993' .' i994 . 1995 : Levei · 

Lead 0.004 0.009 0.0077 0.0015 0.015 
Copper <0.05 <0.05 0.014 0.007 1.3 

R ecommendations for Woodburn L CR Compliance 
1. If 1996 LCR monitoring results meet the lead and copper action levels, request a 

further reduction in sampling frequency to once every 3-years. 
2. No treatment or operational changes are required for compliance with the LCR. It is 

not anticipated that treatment for the removal of iron and manganese and providing 
primary disinfection will result in a violation of the LCR. 
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Standardized Monitoring Framework 

Requirements . • 
The Standardized Monitoring Framework (SMF) is the EPA's attempt to streamline the drinking 
water monitoring requirements. To date, the rules included under the SMF are divided into 
three phases: Phase I, Phase ll, and Phase V. The contaminant groups included are inorganic 
chemicals (IOCs), volatile organic compounds (VOCs), and s)'nthetic organic compounds 
(SOCs), plus three individual contaminants: asbestos, nitrate, and nitrite. 

Appendix A contains two tables which describe the various contaminant groups and the phases 
under which they are regulated. Table 1 of Appendix A lists the contaminants regulated under -
Phases I, ll, and V. Table 2 lists the contaminants along with the MCLs and the best available 
technology (BAT) for removing the contaminant. 

Monitoring 
Table 9-6 presents the monitoring requirements under the SMF groundwater systems serving a 
population greater than 3,300. The SMF was implemented on a 9-year compliance cycle, 
consisting of three consecutive 3-year sampling periods. When a regulation is promulgated 
during the 9-year cycle, the initial round of monitoring is scheduled to "begin during the next full 
3-year compliance period. The initial period ran from January 1, 1993 through December 31, 
1995. The OHD requires that sampling for a system with a population of300 or greater must . 
have completed initial monitoring by Decembe~ 31, 1993. 

Repeat monitoring is based on initial results and vulnerability. As shown in Table 9-6, if a 
contaminant is not detected (or is detected at relatively low levels), then the frequency of 
monitoring is considerably reduced. However, if a contaminant is found above the "trigger," 
then the City would have to sample for that contaminant on a quarterly basis. 

The degree of vulnerability of groundwater systems to contamination from chemicals an.d/or 
pathogens is important in many of the regulations. ·vulnerability of the source water helps 
determine the degree to which monitoring is required. Sampling frequencies for Pha5e I, II, and V 
chemicals may be reduced or eliminated if the system obtains a waiver based on initiaL-or previous 
monitoring or the results of a vulnerability assessment. 

The vulnerability assessment must prove that the water system is not vulnerable to a particular 
contaminant, either through showing that the contaminant was never used in the source area, or 
that the susceptibility to the contaminant does not exist (due to source water production programs, 
prior test results, wellhead protection programs, etc.). Further, the OHD requires a state approved 
wellhead protection plan for reduced SOC and VOC monitoring. It may be less costly for a water 
purveyor to perform the required testing under the SMF than to perform the vulnerability 
assessment. 
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Reporting 
Results of the analyses must be reported to the OHD within 10 days after the end of the required 
monitoring period, unless the results exceed the MCL. In that case, the results must be reported to 
the OHD within 24 hours, or by the next business day after the results are reported to Woodburn. 

Status of Woodburn System 
The discussion below focuses on the SMF's impact on the City by examining available water 
qualitY test results for the various contaminants included in the SMF. 

Asbestos. The City tested for asbestos in 1993. No asbestos was detected. 

Nitrate. The City has performed annual nitrate analyses. A review of data since 1991, indicates 
maximum nitrate levels of 1.0 mg/L, which do not exceed the "trigger" value of 5 mg!L (50 
percent of 10 mg/L). 

Nitrite. The City has performed nitrite tests on their water supplies as part of their inorganic 
chemical analysis. The resultshave always been below the detection limit. 

Inorganic Chemicals. The City been in compliance with all currently regulated IOCs. 
Woodburn should continue to monitor as required for IOCs. 

Volatile Organic Compounds. Quarterly testing of each source for VOCs is required during the 
nitial monitoring year. Repeat sampling is based on initial results and vulnerability. 
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Contaminant 

Asbestos 

Nitrate 
Nitrite 

Inorganic 
Chemicals (IOCs) 

Volatile Organic 
CompOlmds 
(VOCs) 

Synthetic Organic 
Compounds (SOCs) 

Umegulated 
IOCs 
SOCs 
VOCs 

"'t) < 
~ 0 

C1Q -('!) = ... ::; 
('!) 

Table 9-6 
Woodburn Compliance Monitoring Requirements ~I ... 

~ 
~ 

Under the Standardized Monitoring Framework (Groundwater Source; > 3,300 Population) 

_ loi::::::g :' . ·• ·· ' fi~~~r;,;~~~[~-).t[f:,,; ; '.;~~~=~~~ :iver and AU I 

l Sample every 9 years I > MCL I Based on vulnerability I Waiver may be granted. I 
assessment of asbestos 
contamination due to 
source water or corrosion 
of asbestos-cement pipe. 

Annual 3 50% MCL I No waivers allowed 
1 Sample during compliance 
period. 

3 50% MCL I No waivers allowed 

l Sample every 3 years 

4 Quarterly samples at every 
sampling point during first 3 year 
monitoring period. 

4 Quarterly samples at every 
sampling point during first 3 year 
monitoring period. 

> MCL 

Detection 
(0.5 J.Lg/L) 

Detection 

1 Sample in the first 3 year cycle. .1 Not applicable 
4 Quarterly samples at every ' 
sampling point during first 3 y~ar 
monitoring period. 

Analytical results of 3 
rounds are less than MCL. 

Based on initial results, 
state certified wellhead 
protection plan, and 
vulnerability assessment. 

Based on initial results, 
state certified wellhead ·. 
protection plan, and 
vulnerability assessment. 

Based on ~tial results, 
state certified wellhead 
protection plan, and 
vulnerability assessment. 

No waiver allowed. Annual 
No waiver allowed. If first sample is 50% of 
MCL, then once each subsequent compliance 
period 
A minimum of one sample not to exceed one 9-
year compliance period following 3 rounds of 
monitoring. 
One sample every 6 years with state certified 
Wellhead Piotection PHm. 
One sample every 9 years if portion of aquifer is of 
"low susceptibility" according to Use and 
Susceptibility Waiver Document. 
One sample every 6 years with state certified 
Wellhead Protection Plan. 
One sample every 9 years for SOCs i) "not used" 
in delineated wellhead protection area or ii) ''used" 
in .portion of aquifer in delineated wellhead 
protection area with "low sw;~eptibility" according 
to Use and Susceptibility Waiver Document. 
IOCs - same as regulated IOCs 
SOCs - same as regulated SOCs 
VOCs - same as regUlated VOCs 

Source: US. Environmental Protection Agency, OAR 333-061 
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The City performed quarterly VOC analyses ofboth regulated and unregulated compounds.in 
Wells 4, 7, 8, 9, and 10 in 1993. The results dem~onstrated that all the VOCs were below the 
detection limit of0.0005 mg!L. 

Synthetic Organic Compounds. SOCs include certain man-made volatile organic_ compounds, 
as w.ell as pesticides, herbicides, and polychlorinated biphenyl compounds (PCBs) (see T11;ble 2, 
Appendix A). The monitoring requirements are similar to those ofVOCs. Quarterly sampling of 
SOCs was required during the first round of monitoring, which Woodburn conducted in 199~ . 

Results showed PCBs concentrations which ranged from 0.00023 to 0.00051 mg/L. A follow-up 
investigation dismissed the PCB levels, attributing the concentrations to laboratory interference. 
All other SOC were undetected. 

Unregulated IOCs and SOCs. IOCs and SOCs that have not yet been assigned MCLs are 
referred to as unregulated. These are included in Table 1 of Appendix A. These compounds must 
be in~lude in the testin& for regulated IOCs and SOCs. 

ReconimeridMions for Woodburn SMF Compliance 
1. Sample the water quality at each entrance to the distribution system after treatment. 
2. Continue to monitor as required. 
3. Develop a Source Water Protection Plan. 
4. Following state certification of the Source Water Protection Plan, request reduced 

monitoring frequency. 
5. No treatment or operation changes are required for Woodburn as a result of this 

monitoring. 

Disinfectants/Disinfection Byproducts Rule 

Requirements 
The D/DBPs rule will apply to all water systems that add a disinfectant during any part cif the 
treatment process including addition of a residual disinfectant. The DID BPs rule was proposed in 
July 1994. The SDWA reauthorization bill required that the EPA promulgate the Infor;matjon 
Collection Rule (ICR) to facilitate revisions to the D/DBP rule. (The iCR requirements only apply 
to large systems and does not affect Woodburn). A 180 day extension is allowable based on 
progress toward Cryptosporidium regulation. 

A two-step negotiated rule making process has been tmderway to arrive at a consensus proposal 
for DBPs, consisting of Stage 1 and Stage 2. Stage 1 has been completed. The bill allows for 
"risk-risk" arialysis of Stage 2. Requirements of Stage 1 are shown in Table 9-7. 
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Table 9~7 
City of Woodburn 

Disinfectants/Disinfection Byproducts Rule 
Proposed Limits/Monitoring Requirements 

i>isinr~·ctantl:' . .' · · ., ·· · .. :,·:·· · ·"· - · ·· .-: ·· ·· · .· :. . Monitorin·g · ·; 
nisiiite-c«,o#ByprQducts<.'> . ·... · · :. : · .. :stag.¢)-·.>:< .: :· ·. ·_ -· ... :R~qutr.em~rtts -.:' 

..... -·. -.~ .. ·.:::: . .--:=-.>: ~ .:.:<·~--:'.-: : -. ' ·.: .. :~·-· .. ' . ,,,;_ .. : ..-::·:_·: _:: .- :,::_.:-_~_··· :_ . . :·. i; ·:) .: _· .. :..-.:-::· .·._.; .:!;·. ,;, . . ' .. 

Disinfectant By-Products 
(MCL): 
Total trihalomethanes (TfHMs) 
Total haloacetic acids (THAAs) 
Bromate (systems using ozone )e> 
Chlorite (systems using chlorine 
dioxideP> 

Disinfectants (MRDL): 
Chlorine 
Chloramines 
Chlorine dioxide 

Notes: 

80 f.lw'L 
60f.lgiL 

!Of.lgiL 
1 mg!L 

4mg!L 
4mg!L 

0.8 mg/L 

.. 
I 

Quarterly 
Quarterly 

I sample/month 
3 Samples/month 

With Coliform Sampling 
With Coliform Sampling 

Daily 

1. MCL=Maximum Contaminant Level; MRDL = Maximwn residual disinfectant 1evel. 
2. Stage 2 regulations are pending and may adjust Stage 1. 

The flexibility to comply with these potential modifications should be incorporated into any future 
treatment system. However, review of Woodburn's water quality .suggests that compliance will 
not be a problem, even if chlorine is required in the future for disinfection. 

Monitoring 
Proposed monitoring requirements are listed in Table 9-7. 

Status of Woodburn System 
The D/DBP Rule will apply to Woodburn if the City begins disinfection. 

Recommendations for Woodburn Proposed D/DBP Compliance 
1. Conduct simulated distribution system THMFP tests. 
2. Conduct simulated distribution system THAAFP tests. 
3. Based on the results of the THMFP and THAAFP tests, develop a primary disinfection 

scheme to comply with the D/DBP Rule. 
4. Following installation of primary disinfection, monitor the levels ofDBPs in the system. 

-.::r . 

II 
Groundwater Rule (GWR) (Proposed) 

\0 

,...; t"l Requirements 
,...; The amended SDW A requires the EPA to establish disinfection requirements for all public water 

supply systems. To date, only disinfection of surface waters and groundwater's under the direct 
influence of surface water have been regulated under the Surface Water Treatment Rule (SWTR). 
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Under development is the Groundwater Rule (GWR), which covers the disinfection of 
groundwater. 

The goal of the GWR is not to require disinfection of all groundwater sources. Instead, it will 
specify the appropriate use of disinfection based on specific characteristics of the groundwater 
supply. The GWR specifically targets groundwater systems at high risk for fecal contamination. 
The ~equirements of the proposed GWR include: 

• System sanitary surveys conducted by the State and identification of significant 
defi ci enci es; 

• Hydrogeologic sensitivity assessments for undisinfected systems; 
• Source water microbial monitoring by systems that do not disinfect and draw from 

hydro geologically sensitive aquifers or have detected fecal indicators within the 
system's distribution system; 

• Corrective action by any system with significant deficiencies or positive microbial 
samples indicating fecal contamination; and . 

• Compliance monitoring for systems which disinfect to ensure that they reliably 
achieve 4-log (99.99 percent) inactivation or removal of viruses. 

Sanitary Surveys 
The State would perform Sanitary Surveys for Woodburn every 3 years to identify significant 
deficiencies. Sanitary surveys would include the following key components: 

• State must perfonli each system's sanitary survey and address the 8 elements from the 
joint EPA and Association of State Drinking Water Administrators _guidance. 

• State must have authority to enforce corrective action requirements. 
• State must provide a list of significant deficiencies (e.g., those that require corrective 

action) to the system within 30 days of identification of the deficien.cies. 

Hydrogeologic Sensitivity Assessment 
The State would conduct a one-time hydrogeologic sensitivity assessment for Woodburn. 
Systems determined to be sensitive are subject to more intensive monitoring. Key 
components of the sensitivity assessment include: 

• State must conduct a one-time assessment ofWoodbum's groundwater to determine 
if it is located in a sensitive aquifer. 

• EPA considers karst, gravel, or fractured bedrock aquifers to be "sensitive" to 
microbial contamination. 

• States may waive source water monitoring for sensitive systems if there is a 
hydrogeologic barrier to fecal contamination. Volume 

Source Water Monitoring 
Page 

1 
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Source water monitoring is required for ground water systems that are determined to be sensitive · 
or have contamination in their distribution system ("triggered monitoring") and do not treat to 4-
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log removal or inactivation of viruses. Monitoring frequency would be monthly for sensitive 
systems; once for triggered monitoring. Key components of source water monitoring include: 

• Routine Monitoring: For systems determined by the State to be hydro geologically 
sensitive, the system must conduct mo.Qthly source water monito~ng for fecal 
indicators. Sampling frequency may be reduced after twelve negative samples. 

• Triggered Monitoring: If a total coliform-positive sample is found in the distribution 
system, then the system must collect one source water sample and monitor for a fecal 
indicator. 

Corrective Actions 
Corrective Actions apply to ground water systems that have a significant deficiency· or have 
detected a fecal indicator in their source water. Corrective actions are requir~d within 90 days or 
longer with a State-approved schedule. Key components of corrective actions include: 

• Significant Deficiency or Source Water Cont~nation: If a ground water system is 
notified of significant deficiencies by the State, or notj.nea of a source water sample 
positive, within 90 days it must correct the contam1nation. problem by eliminating the 
contamination source, correct the significant deficiencies, provide an alternative 
source water or install a treatment process which reliably achieves 4-log removal or 
inactivation of viruses. A system may take longer than 90 days for corrective action 
with a State-approved plan. Systems must notify the State of completion of the 
corrective action or the State must confirm correction within 30 days after the 90-day 
period or scheduled correction date. 

• Treatment: Systems providing treatment must monitor treatment to ensure at least 4-
log virus inactivation and/or removal. 

Compliance Monitoring 
Compliance monitoring is required of all ground water systems that notify States they d_isinfect to 
avoid source water monitoring, and to systems that disinfect as a corrective action. Monitoring 
of disinfection would occur continuously. Key components of compliance monitoring include: 

• If monitoring shows the disinfection concentration to be below the requirea level, the 
system must restore the disinfection concentration within 4 hours or notify the State. 

Status ofWoodburn System 
The GWR will apply to Woodburn, but it is currently uncertain whether disinfection will be 
required. Because of the potential need for disinfection, disinfection options are investigated as 
part of this Plan. The primary disinfection chemical must be compatible with the water quality 
in the system and the selected iron/manganese treatment technique. In fact, several of the 
iron/manganese treatment options employ a primary disinfectant as part of the treatment 
process. The introduction of chlorine into the system would initially produce noticeab le taste 
and odors in the water. This impact would lessen as consumers adjust to the chlorine residual in 
the water. In many cases, the addition of chlorine may actually be a benefit to the water quality . 
by removing musty tastes and eliminating other objectionable tastes and odors. Because of the 
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.. ~ste and odor associated with chlorine, the City favors primary disinfection options which do 

Jt rely on chlorine. 

The City intends to implement treatment for iron/manganese removal prior to the determination 
of whether disinfection will be required under the GWR. The introduction of the majority of 
the disinfectants (chlorine, ozone, hypochlorite) will oxidize any iron and manganese that exist 
in the well water, increasing staining problems. Removal of the iron and manganese is essential 
prior to adding disinfection to the system to prevent operation and maintenance problems. 

Recommendations For Woodburn GWR Compliance 
If the GWR is finalized, the City should: 

1. Assist the State with sanitary surveys and sensitivity assessment. 
2. Conduct any required monitoring. 
3. If required, evaluate and install primary disinfection facilities. 
4. If required, maintain a measurable residual in the distribution system. 

Radionuclides (Proposed) 

Requirements 
EPA published a fmal rule for radionuclides in December, 2000. It included the MCLs shown in 
Table 9-9. 

Table 9-8 
City of Woodburn 

MCLs for Radionuclides 
· coutaoo~~mt · · M.ct ;::· .. . .. ., 

. Monitoriii~ ---. . ' ... 
· ···• .. --. . ,, ' - ~ ~ . ·""· •. . 

Radium-226/228 50 pCi/1 Initial quarterly monitoring for one y~ar. 

Uranium 30 mg/1 Reduced monitoring-every 3, 6, or 9 years. 

Adjusted gross alpha 15 pCi/1 Increased monitoring -quarterly. 

Beta/photon emitters 4 mrem/yr 
No monitoring unless classified 
vulnerable. 

Reporting 
Results of the analyses will be required to be reported to the OHD following the monitoring 
period. 

Status of Woodburn 
The Radionuclides Rule will apply to Woodburn. Woodburn has monitored for gross alpha 
activity wi th detected concentrations ranging from 0 to 0.6 pCi/1. 

Recommendations for Woodburn Radionuclide Compliance 
1 

.1e City should continue to monitor for radionuclides to evaluate compliance. 

Volume 
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Radon 

Requirements 
EPA proposed new regulations to reduce the public health risks from radon on November 2, 
1999 in the Federal Register. The radon MCLs depend on whether a Mulitmedia Mitigation 
program is develop~d as noted in the following options. 

First Option: States can choose to develop enhanced state programs to address the health risks 
from radon in indoor air-- known as Multimedia Mitigation (MMM) programs -- while 
individual water systems reduce radon levels in drinking water to 4,000 pCi/L or lower 
(picoCuries per liter, a standard unit of radiation). EPA is encouraging States to adopt this 
option because it is the most cost-effective way to achieve the greatest radon risk reduction. 

Second Option: If a state chooses not to develop an MMM program, individual water systems in 
that state would be required to either reduce radon in their system's drinking water to 300 pCi/L 
or develop individual local MI\.1M programs and reduce levels in drinking water to 4,000 pCi/L. 
Water systems already at or below 300 pCi/L standard would not be required to treat their water 
for radon. 

Monitoring and reporting requirements will be established when and if the Radon rule is 
finalized . . 

Status of Woodburn 
Recent testing for radon s.howed concentrations ranging from 108 to 532 pCi/L. 
Recommendations for compliance with Radon Rule are as follows: 

1. Track development and changes in Final Radon Rule 
2. P erform annual .radon monitoring at wells using proper sampling technique 

Arsenic 

Requirements 
Arsenic is currently regulated at 50 ug!L. Under the amended SDW A, the EPA is required to 
promulgate a new MCL for arsenic. An MCL between 3 to 20 J..Lg/L is under consideration. There 
is considerable evidence that suggests that arsenic is hazardous at extremely low levels; including 
evidence that suggest that ingested arsenic causes cancer. Skin cancer data suggests that a 1 in 
10,000 risk level for arsenic is 2 mg/L. Internal cancer studies could lower this figure even further. 
The EPA has estimated that nationwide capital costs for compliance with a 2 mg!L limit for 
arsenic would be over $6 billion. The final arsenic rule is expected in February 2002. 

Monitoring 
Cwrently, systems are required to monitor each groundwater source for arsenic every three years. 
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Reporting 
Results of the analyses must be reported to the OHD within 1 0 days after the end of the required . 
monitoring period, unless the results exceed the MCL. In that case, the results must be reported to 
the OHD within 24 hours, or by the next business day after the results are reported to Woodburn. 

Status of Woodburn 
Arsenic has· been detected in active wells in Woodburn at concentrations up to 13 f.Lg/L. This is 

below the current MCL of 50 f.Lg/L, but may pose compliance issues if the pew MCL is 10 Jlg/L or 
less. 

Recommendations for Woodburn Arsenic Compliance 

1. Monitor for arsenic levels. 
2. Future removal requirements for arsenic will be dependent on the future MCL 

selected. 
3. Pilot testing at Well #10 indicates that arsenic is reduced from 12 Jlg/L to 9 J..Lg/L with 

the recornmeded treatment process. If ferric chloride is aded, arsenic concentrations 
can be reduced to 5 f.Lg/L or less. Design of the treatment system should include the 
flexibility to add a ferric chloride system in the future if needed. 

Sulfate 

Requirements 
':be original proposed rule for Phase V contaminants included an MCL for sulfates of 500 mg/L. 

Sulfate was removed from the final Phase V rule due to controversy over the cost versus bene~ts 
of meeting the MCL. The SDW A reauthorization bill requires additional study to determine a 
reliable dose-response level for sulfate. The bill also allows EPA to promulgate another national 
standard for sulfate which includes options for the provision of alternative water supplies and 
public notification. 

Monitoring 
Monitoring for sulfate was required during the initial three-year compliance period. 

Status ofWoodburn 
The maximum detected sulfate concentration at Woodburn is 16.4 mg/L, well below 500 mg!L. 

Recommendations for Woodburn Sulfate Compliance 
No actions are required by the City of Woodburn. 

Source Water Protection Plan 

Volume 
Page 

Oregon has a voluntary Source Water Protection Program. A public water system that wishes to 
have a state certified source water protection program must comply wi th the requirements 
specified in 333-061-057, 0060, 0065, as well as OAR 340-040-0140 through 0200. A certified 
Source Water Protection Plan is required in app lying for reduced monitoring of SOCs and VOCs. 
Tfl addi ti on, the OHD identifies compliance with wellhead protection program as one of the means 
4vailab le for achieving compliance with the MCL for total coliform. 

HDR Engineering. In c. 
December 199 7 - A mended July 2001 

9-19 Woodburn, Water Master Plan 
Chapter 9 

1 
1351 

I 
I 
! 

·; 
I 

·; 
J 



~ 0 
(JQ - Table9-9 ttl = 
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3 City of Woodburn 
ttl 

Summary of Drinkin~ Water Regulations 

,_. Federal . 
)£f A/Qreg~n St~~~~ :~:/:~~::<::~ zD· .. :.: _· :~-~~l!~~:-~.(.~~·~.:· I··.· . : .. ~ :: :r:~!::~<· ... . :. Analyte w ,_. Re~laJion: Comments U\ 

TTHMs, 
N DID BPs In effect Point reflecting Proposed Rule: Quarterly 

THAA maximum residence Currently in accordance 
time in distribution with OAR: system with 

. 
system. only groundwater: one 

annual sample per source if 
THMFP is <0.1 mg!L with 
written request to OHD 

VOCs Phase I, Phase In effect Entrance to Distribution In accordance with SMF -
II, Phase V S_ystem see Table 9-5. 

SOCs: Phase II, Phase Phase II and V in effect. In distribution system In accordance with SMF -
Pesticides, v representative of each see Table 9-5. 
Herbicides, PCBs, source after treatment. 
Organics 
Radionuclides: Rad Final Regulation. ' Source Current OHD: Requires 
Radium-226/228 once every four years. 
Radon Currently, under OAR 333-061- Compliance based on 
Uranium 0036, monitoring is required for ---... analysis of annual 
Beta/photon gross alpha activity. composite 
emitters -. 
Adjusted gross 
alpha 
Sulfate Sulfate Anticipated Source Not Set 

OAR 333-061-0036 requires 
monitoring for sulfate · 

Arsenic Arsenic OAR 333-061-0036 requires Source Not Set 
monitoring for arsenic 

HDR Engineering, Inc. 9-22 
Dt> ber 1997 - Amended July 2001 

Woodb~m, Water Master Plan 
0 -·~r9 

I 



CHAPTER10 
TREATMENT PROCESSES FOR WOODBURN 

10.1 INTRODUCTION" 

The City of Woodburn is faced with the need to provide treatment for their well water. The City 
has three treatment objectives: 

• The reduction of the elevated iron and manganese levels. 

• The potential need for disinfection. 
• The potential need for arsenic removal. 

Driving Forces 

Iron and Manganese Reduction 
The existing concentrations of iron and manganese in the active wells exceed the EPA guidance 
standards and have led to frequent complaints from customers concerning taste, odor, and 
staining, particularly of yellow rusty hmndry stains. 

Disinfection 
Two types of disinfection are employed in water treatment: primary and secondary. Primary 
disinfection achieves the desired level of microorganism kill or inactivation. Secondary 

;nfection ensures a stable residual concentration of disinfectant in the finished water to 
~ ,rent microbial growth in the distribution system. Some disinfectants can serve either as 
primary or secondary disinfectants, while some can be used for both processes. 

The key factors driving the potential requirement for disinfection for Woodburn include: 

• Past non-acute v iolations with the Total Coliform Rule (TCR) (secondary disinfection 
only) 

• The proposed Ground Water Rule (GWR) (both primary and secondary disinfection) 
• The introduction of a disinfectant with treatment for the removal of iron and manganese 

(secondary disinfection only) 

W oodbum implemented measures to address TCR violations and has been in compliance with 
the TCR since 1994. The OHD recognizes that these measures appear to be working and 
presently is not requiring the implementation of disinfection for TCR compliance. Several of the 
treatment methodologies for iron and manganese removal utilize traditional disinfectants. The 
OHD has stated that the use of a disinfectant for iron and manganese removal would trigger the 
requirement of a disinfectant residual in the distribution system. The last driver for disinfection is 
the GWR desctibed in Chapter 9, "Water Quality Assessment." Depending on the outcome of 
moni toring and hydrogeo logic assessments, disinfection could be triggered by the final GWR. 
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Arsenic Removal 
As described in Chapter 9, depending on the future MCL for arsenic, the reduction of arsenic 
levels may be required . 

• 

Key Decisions To Be Made 

Key treatment decisions facing the City are: 

• The type of treatment to be provided: Several options exist from chemicaVphysical to 
biological methods to sequestering which does not remove the iron and manganese. 

• Phasing of treatment: The City may wish to phase construction of the plant for budgetary 
concerns. 

• The location and number of treatment facilities. Since the City does not currently treat 
its well water, the question of centralized treatment, neighborhood plants, or wellhead 
treatment must be addressed. 

.•' .. 
Organization of Chapter 

The chapter is organized by: 

• A general discussion of the trea~ent options for iron and manganese reduction, 
disinfection, and arsenic removal. , 

• An evaluation of the treatment methodologies. A "fatal flaw" screening is performed to 
narrow the treatment methodologies to fotir viable options for the City. 

" • A description of three treatment location scenarios. 
• Budgetary cost estimates, are provided for the four viable options for each of the treatment 

location scenarios. 
• A treatment recommendation is made based on the budgetary estimates; the treatment 

objectives, storage requirements, and operational characteristics. 

Evaluation Methodology 

With several treatment methodologies and treatment location scenarios to consider, evaluation 
criteria was developed to rank the alternatives. The criteria was grouped into three main issues: 
cost, treatment plant performance, and siting/implementation. The fo llowing criteria will be 
considered: 

Cost: 
1) 
2) 

Capital Cost 
Operating Cost 

Treatment Plant Performance: 
S 1) Reliability 
,a ~ 2) Water quality 
~ ci: 3) Siting/Implementation: 
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Availability of Property 
Ease of Operation 
Safety 
Impacts on the distribution system 
Phasing of construction 
Public Acceptance 

4) 
5) 
6) 
7) 
8) 
9) 
10) 
11) 

Neighborhood Impacts (traffic, aesthetics, chemical transport) 
Implementability · 

10.2 TREATMENT METHODOLOGIES -IRON AND MANGANESE 

Processes typically used for the removal or stabilization of iron and manganese include: 

• Chemical Oxidation followed by Filtration 
• Biological filtration 
• Sequestering 

Table 10-1 summarizes the iron and manganese treatment options. The advantages and 
disadvantages of the iron and manganese removal options are summarized in Table 10-2. 

One factor to consider for each of the iron and manganese removal options is whether the option 
triggers the requirement of a secondary disinfectant The OHD has stated that if the selected 

thod of iron and manganese removal introduces a disinfectant, as part of the treatment · 
y ... ocess, then the City must maintain a disinfectant residual in the distribution system. 
Disinfectants which are part of the iron and manganese treatment options include chlorination, 
ozone, and UV (a potential process of biological treatment). 

Chemical Oxidation Followed by Filtration 

Iron and manganese removal can be accomplished by chemically oxidizing the metals to their 
insoluble forms followed by the removal of the precipitates through either pressure or gravity 
filtration. Chemical oxidants that have successfully been used for the removal of iron and / 
m anganese include: air, chlorine, potassium permanganate, and ozone. Iron oxidizes relatively 
easily at a neutral pH and short contact time. Manganese oxidizes at a much slower rate and is 
more dependent upon pH, and is therefore more difficult to remove. Oxidation processes as they 
apply to Woodburn are discussed below. 

Aeration and Filtration 
Simple aeration can be accomplished with multiple tray aerators, pressure air saturation tank, 
forced draft aeration and induced draft aeration. Since the reaction time with air is slow, a 
detention tank is usually provided prior to filtration. The rate of oxidation for aeration is a 
function of pH, with oxidation increasing with increasing pH. 

HDR Engineering, Inc. 10-3 
D ecember 1997 - Amended July 2001 

Volume 1 

Page 1355 

Woodburn Water Master Plan 
Chapter 10 

,:: 
··' 

: ! 

'· · .! • 

.-.. 

, ; 

' >i 

,. 
i 

:. 

~ 

;~;! 
: :' 
•,: 
. f 
! 

I: 
i ,, 

! 
i 



"'t)< 
::;l 0 

a;; a' 
3 
0 

\~\~ 
Raw Water 
Metal Cones. 
Applicable for 
T reatment 
(mg!L) 
Would Trigger 
Requirement 
for Disinfectant 
Residual 
Filtration Type 

Hydraulic 
Loading Rate 

Detention Time 

Aeration·-·. . 
· Filtration 

-~·: . 

Fe: 1.0- 10.0 

Mn: Not effective 
at a pH <9.5 

No 

Pressure or gravity 
filters with dual 
media of anthracite 
and silica sand 

2 to 5 gpmlfe 

Fe: minimum of 20 
minutes 

Mn: > 1 hour (at 
pH of9.5) 

HDR Engineering, Inc. 

Table 10-1 
Woodburn Water Master Plan 

Iron and Manganese Treatment Options 

'c_,~t~4~~(·-· · l ··tt.~:1 }~~~~~: 
:· .. , ::. ~ropiietaly 

:";.:;&.oc~s-·Fiittation ·· $equestering 
-::'~ ~~\/~~·tF,ilt;ionicst · ·:. · · 

Fe: Unlimited 
-

Unlimited (Most Fe: Unlimited Fe: Unlimited Total Fe and Mn 
effective at cone. 

, 
con4 must be less 

Mn: Unlimited < 2.0 mg/1 Mn: Unlimited Mn: Unlimited than 1.0 ingll 
Mn: Unlimited 

I Yes Yes (Because of No (Unless Chlorine Yes Yes (If Chlorine 
chlorine) were used) used) 

Pressure filters with Pressure or gravity Pressure or gravity Pressure filters with None required 
dual media of filters with: filters with: proprietary media 
anthracite and silica 1. Dual media of 1. - Silica sand to supplied by a single 
sand anthracite and sand support bacteria manufacturer 

2. Dual media of 2. Silica sand to 
anthracite and support bacteria 
green sand 

With silica sand: 10 - 15 gpm/ft~ 5 - 10 gpmlft2 Added directly into 
4 to 5 gpm/ft2 Gravity 2 to 5 gpm/fe depending on the pipe from the 

Pressure 4 to 5 ·. approvals well ' 

gprn/tr 
With green sand: - 4 
gpm/ft2 

Generally provide. a . Nothing additional None 2 contact tanks Sequestering 
Ozone contract tank required - sufficient provided with a chemicals should 
with 3 to 5 minutes of time available in contact time of 1 be injected before 
contact time water above the media minute each the chlorine 

' 
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Ta. 10-1 
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Iron and Man£"anese Treatment Options 

Factors 
Affecting 
Removal 

Aeration­
Filtration 

Rate of removal 
and treatment 
performance is 
improved with: 
• Increasing 

temperature 
• Increasing pH 
• Decreasing 

organic content 
• Increased 

detention time 

Ozonation and 
FiJ.tnition 

Rate of removal and 
treatment 
performance is 
improved with: 
• Increasing 

temperature 
• Decreasing organic 

content 

Theoretical I Saturated dissolved I Fe: 1 mg/L of ozone 
Oxidant Dosage oxygen conditions per 2.3 mg/L of 

Fe 

~-< 
~ 0 

110 -rt> c 
a 
rt> 

M~ 
HDR Engineering, Inc. 

Mn: l mg/L of ozo.ne 
per 1.5 mg/L of 
Mn 

December 1997 - Amended July 2001 

,: Chlor~e; .~94 .. 'I· BiologiC~ ~il~a:'ion · 
.·. and; Filtration ·· ' · ·_ ,_ ... _, > ·· • · · · .,. · · · 

:J , •_ . •. • 

Rate of removal and 
treatment performance 
is improved with: 
• Increasing 

temperature 
• Decreasing organic 

content 

Fe: 1 mg/L of Cl per 
1.6 mg/L of Fe 

Mn: 1 mg/L of 
KMn04 per 0.52 
mg!LofMn 
(generally lower 
dosage required in 
practice) 

10-5 

Optimum conditions 
for: Fe removal; 
• Zinc <0.45 mg/L 
• H2S <0.1 mg/L 
• pH: 6.0-7.8 
• Temp. > 10°C 
• Redox: 0-500 mV 

~n removal: 
• Zinc <0.45 mg!L 
• H2S <0.1 mg/L 
• pH >7.4 
·~<0.1 mg!L 
• Fe <0.1 mg!L 
• DO >4.0 mg/L 
•Temp. >10°C 
• Redox> 200 mV 

Proprietary 
Process Filtration 
. (FlltrO.nics) 

Rate of removal and 
treatment 
performance is 
improved with 
• Increasing 

temperature 
• Decreasing organic 

content 

Fe: 1 mg/L of Ch 
per 1.6 mg/L of 
Fe 

Mn: 1 mg/L of Ch 
per 0.52 mg!L of 
Mn 

so2 used as a 
catalyst at a rate of 
approx 10% of C}z 
dose 

Sequestering 

Role of pH 
uncertain 

Varies depending 
on the chemical 
selected 

Woodburn Water Mas1er Plan 
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II 
Iron and Man2anese Treatment Options 

w ~ Aeration- -Ozonation and · Ctilonne·'KNID.O,.: · · . . · . · . , · : , ·.'' · · : .. • · ... · 
li===== ~ 

1 
Filtration Filir.ati(ln · -~. :. d~, ~m~~~}~S-~t-:).; ;:~·~f~:~f~-~~~~ti:?~-. :·-:·,~~~~==~on. .Sequestering 

Often used in Potential to over- Potential to over dose Only one known Proprietary process Notes 

Operational 
Consideration 

Backwashing 
Requirements 

systems where Fe oxidize the Mn to the KMn04 which permitted biological from California that 
is found alone, KMn04, which can will result in "pink" Fe removal plant in has shown good 
Recommended for result in "pink" water water complaints the USA that has not results at reduced 
high Fe cone. to complaints been constructed, no operating costs, City 
save chemical costs perntitted biological is tied to one supplier 

Mn removal plants in and competition is 

Repumping usually 
required, pH 
adjustment up and 
then down would 
be required for Mn 
removal 

Anticipated filter 
run times of 24 to 
48 hours, backwash 
rates of 15 gpm/ft2 
are typical with 
volumes of 2% to 
5% of the water 
produced 

Equipment is ' 
operationally 
complex and 
expensive to buy, 
requires significant 
electrical power, no 
chemicals to handle, 
easy to control with a 
stable groundwater 
chemistry, requires 
secondary 
disinfection 
Anticipated filter run 
times of24 to 48 
hours, backwash rates 
of 15 gpm/ft2 are 
typical with·volumes 
of 2% to 5% of the 
water produced 

Requires the addition 
and handling of two 
chemicals, KMn04 is 
corrosive and requires 
special handling 

Anticipated filter run 
times of 24 to 48 
hours, backwash rates 
of 15 gpm/ft2 are 
typical with volumes 
of2% to 5% of the 
water produced 

the USA limited for this 
process 

Need to operate the 
plant continuously 
for best operational 
results, may require 
variable speed drives 
on the well pumps, 

Anticipated filter run 
times of 48 hours, 
backwash rates of 10 
gpm/ft2 are typical 
with volumes of 
0.5% to 2% of the 
water produced 

I < • 

Process only uses C]z 
to oxidize both the 
iron and the 
manganese, the 
process is sensitive 
to organic content in 
the water, operator 
friendly 

Short backwashes at 
rates of 15 gpm/ft2 

are completed every 
8 hours to flu8h the 
system and release 
contaminates 

General only 
effective for 48 to 
72 hours, can cause 
problems in long 
dead-end lines or in 
storage reservoirs 

Only requirements 
are chemical feed 
pumps and 
chemical storage, 
the use of 
phosphates may 
result in regrowth 
in the distribution 
system, does not 
remove the Fe and 
Mn from the water 

No backwashing 
facility required 
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Aeration-
Filtration 

I Widely accepted 
treatment 
teclmology and 
would be readily 
pem1itted OHD 
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Iron and Manganese Treatment Options 

Ozonation and 
Filtration 

Relatively new 
teclmology for Fe and 
Mn removal but 
should be readily 
permitted by OHD 
with secondary 
disinfection facilities 
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"Classical" method 
for the removal of Fe 
and Mn, widely used 
in the USA, it will be 
readily accepted by 
the regulatory 
agencies 

10-7 

Widely used in 
Europe but new to 
the USA, permitting 
would require 
extensive piloting to 
demonstrate to OHD 
that it is a viable and 
safe treatment 
teclmology 

Would require pilot 
testing but do not 
anticipate any 
problems gaining 
approval of the 
system 

Sequestering 

Generally accepted 
by the regulatory 
a~encies for low 
concentrations of 
Fe and Mn, may be 
viewed as a 
temporary measure 
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Aeration - Filtration • Can reduce high concentrations of iron • Unsuccessful for manganese removal 

• would not trigger a requirement for secondary 
disinfection 

Ozonation and Filtration • Effective for both Fe and Mn removal • Potential to over-oxidize Mn to KMn0,11 causing "pink" water 

• Should be readily pennitted by OIID • High capital and energy costs 

• Can serve as primary disinfectant • Low filter loading rates 

• Provides taste and odor benefits • Operationally complex . 
• Would trigger a requirement for secondary disinfection 

KMn04 and Filtration • Effective for both Fe and Mn removal • Potential to overdose Mn to KMn04, causing "pink" water 
• Relatively Rapid Reaction • High chemical costs 

• Widely used method to remove Fe and Mn • Low filter loading rates 
• Operationally simple • KMn04 is corrosive, special handling _required . 
• Would be readily accept~d by OHD 

• Would not trigger a requirement for secondary 
disinfection 

KMn04/CI2 and Filtration • Effective for both Fe and Mn removal • Potential to overdose Mn to KMn04, causing "pink" water 
• Lower chemical costs compared with KMn04 only • Two chemica,ls required 

• Relatively Rapid Reaction • Low filter loading rates 

• Oper(ltionally simple • Would trigger a requirement for secondary disinfection 

• Should be readily acc~ted by OHD • K.Mn04 is corrosive, special handling required. 
Biological Filtration • Capable of producing lowest concentrations of Fe and • Would require pilot testing for acceptance by OHD 

Mn • Two stage filtration required 
• Simple operation • Limited application ~U.S . 
• Reduced backwash requirements compared with • Long initial start-up :for manganese removal 

conventional filtration 
.• . 
' . 

• Small space requirement compared with conventional 
filtration 

• Higher hydraulic loading rates compared with 
conventional filtration 

• Less sludge production 
Proprietary Process • Simple operation • Process tied to single supplier 
Filtration (Filtronics) • High capital cost due to proprietary nature of process ' 

' • Would require pilot testing for acceptance by OHD 
Sequestering • Simple operation • Would not remove iron and manganese, only hold in solution · 

• Effectiveness exhausted after 48 to 72 hours, which could lead to staining 
problems with large storage volumes and long dead end pipelines 

• Possible enhancement of biological growth 
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1\eration alone can usually remove up to 5 to 10 mg/1 of iron. A minimum detention time of 20 
.ninutes is required. Complete manganese removal with aeration is difficult, and requires the 
raising of the pH to 9.5 or above. Even at a pH of9.5, a detention time of more than one hour 
would be required. To successfully remove manganese with aeration may require the use of a 
catalyst or adsorption type media. 

Following the aeration process the oxidized metals are removed by filtration. The filters can be 
either pressure or gravity design and generally operate in the 2 to 5 gprnlft2 range. Media's used 
for iron and manganese removal include silica sands, anthracite coal, and greensand. Filter runs 

. 2 
are expected to be 24 to 48 hours with backwash rates of 12 to 15 gprnlft . The manganese 
concentration in the Woodburn water do not lend itself to the use of simple aeration for removal. 
The requirement for pH adjustment and long detention times make this process impractical. 

Aeration will not be considered further for Woodburn. 

Ozonation and Filtration 
Theoretically, 1 mg/L of ozone will oxidize 2.3 mg/L of iron and 1.5 nig/L of manganese. The 
required dosages increase with. increasing organic content. Given Woodburn's low TOC level(< 
2 mg/L), the lower ozone dosages would be anticipated. Ozone is such a powerful oxidant when 
it is used for the removal of manganese, an overdose will tend to over-oxidize the manganese to 
permanganate. Permanganate is soluble and can pass through the filter, causing "pink" water and 
allowing manganese to enter the distribution system. This is usually only a problem if the water 
quality changes and the dosage remains the same. 

0 zone is a very volatile gas that can not be stored but has to be generated on site. Ozone 
generators require electricity and either an air prep unit or a pure oxygen feed. The pure oxygen 
feed produces a higher concentration of ozone and is thereby more efficient. Pure oxygen can 
either be gener ated on site, which is usually only used for large systems, or purchased as a liquid 
and stored in pressure vessels on site. The ozone is injected into the water flow as 1t is produced 
and usually enters a reaction vessel that provides 3 to 5 minutes of detention time. All of the 
ozone gas does not go into solution and the excess gas must be handled through an ozone 
destruct unit. 

Following the ozone contractor, the oxidized metals are removed by fi ltration. The filters are 
generally pressure filters and operate in the 4 to 5 gprnlft2 range. Media's used for iron and 
m anganese removal include silica sands, anthracite coal,· and greensand. Filter runs are expected 
to be 24 to 48 hours w ith backwash rates of 12 to 15 gprnlft2

. Because this treatment method 
uses ozone, a primary disinfectant, the process would trigger the requirement of a residual 
secondary disinfectant in the distribution system. 

KMn04 or CI2 Oxidation and Pressure Filtration 
Chlorine and potassium permanganate have been used in the removal of iron and m anganese 
throughout North America. Chlorine, a relatively inexpensive chemical can be used alone or in 
conjunction with KMn04 to oxidize the metals prior to fi ltration. Chlorine rapidly oxidizes iron 
~ • neutral pH and can be readily used alone if only iron is found in the water. Chlorine reacts 
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slower with manganese at neutral pH and requires either pH adjustment, a long contact time, or a 
specially coated media to be effective alone. It has been reported that at pH 8.0, approximately 2 
to 3 hours would be required for chlorine oxidation of the manganese. At pH 6.0, 12 hours 
would be required for the reaction. · 

KMn04 is a much stronger oxidant than chlorine and can be readily used alone for the oxidation 
of both iron and manganese prior to filtration. K.Mn04 is not as pH dependent and complete 
oxidation of the metals generally occurs withi,n a few seconds. For this reason, no additional 
contact time is provided in the system. KMn04 is pink in. color and an overdose will produce 
pink water in the distribution system. KMn04 is highly corrosive and operators must take care in 
handling the chemical. It is generally delivered in cry$tal form and is mixed in a day tank for 
feeding with a chemical d.osing pump. The chemical is relatively expensive when compared to 
chlorine. · 

It is common to use chlorine and K.Mn04 together in an iron and manganese removal plant to 
accomplish the treatment goals while reducing chemical costs. The chlorine is added first to 
oxidize the iron and reduce the KMn04 dose, K.Mn04 is then added to oxidize the ~anganese. 
Once oxidized, the iron and manganese are removed by a pressure filter. The chlorine"in this 
system can also serve as a primary disinfectant and the utility can take the credit for the contact 
time in the filters. · ' · 

The oxidation of iron by either chlorine or KMn04 is influenced by pH, organic content and 
temperature. It requires approximately 0.62 mg/1 of Ch for every mg/1 of Fe and approximately 
0.95 mg/1 ofKMn04 for every mg/1 of Fe to fully oxidize the metaL The oxidation of 
manganese by potassium permanganate may be influenced by pH, organic 'content and 
temperature. Theo.retically a dosage of 1 mg/L of potassium permanganate oxidizes 0.52 mg/L 
of manganese. ~ess is generally required, unless the manganese is organically bound: which 
should not be the case given Woodburn's low TOC levels. The oxidation of m-anganese is pH 
dependent within the low pH range. However, within the pH range of Woodburn water quality 
(7.15 to 7.94), the reaction is rapid. At a ,pH of7.0, a reaction time of 1 minute has been reported. 
Above a pH of7.5 the reaction is essentfally instantaneous. Low temperatures have been reported 
to decrease the oxidation efficiency. 

During the process of oxidizing the manganese with KMn04, manganese dioxides are formed 
that will coat the filter media. This coating will act as a catalyst and will aide in the oxidation and 
removal of the manganese from the water. This manganese dioxide coating has an attraction for 
manganese and has the ability to remove the manganese by adsorption. This allows the K.Mn04 

dosage to be reduced thereby reducing chemical, operations, and maintenance costs. The 
manganese dioxide coating on the media must be periodically regenerated with KMn04• 

'Following the addition of Ch and KMn04, the oxidized metals are removed by filtration. The 
filters are generally pressure filters and typically operate in the 4 to 5 gprnlft2 range. Media's used 
for iron and manganese removal include silica sands, anthracite coal, and greensand. Filter runs 
are expected to be 24 to 48 hours with backwash rates of 12 to 15 gprnlft2

• Chlorination to 
produce a residual in the distribution system would be added after filtration. 

HDR Engineering, Inc. 
December 1997- Amended July 2001 

10-1 0 Woodbum Water Master Plan 
Chapter 10 

~.:. 

~ ... 

~ " 

c, .:.. 
c~ 

c:.. 
<;. ~ 

c; . 
c.. ~ 

C' 
c 
c· 
c 
c 
c. 

~- .. 

r- .. 
"-·"·. 
,_.J 



rreensand media is a specially coated media that acts as a catalyst in the oxidation of manganese. 
Greensand has traditionally been used in small installations due to its high cost and the small 

size of the media. Manganese impregnated greensand (zeolite) is a purple-black material 
processed using a natural mineral called glauconite. The product is manufactured with 
manganous sulfate and potassium permanganate to provide an active supply of iron and 
manganese oxides on the sand grains. A typical greensand filter bed is composed of a top layer 
of anthracite and a lower ,layer of manganese greensand. Due to the small size of the media, it 
has a tendency to plug off quicker than conventional media and thereby reduce the length of the 
filter run. The anthracite layer reduces plugging of the finer greensand by removing most of the 
insoluble's in the upper layer of the filter. The manganese greens and acts as a "catalyst" 
removing iron and manganese chemically as well as physically. The greensand will adsorb some 
of the unoxidized iron and manganese thereby providing a second means of removal in the filter. 
The greensand also reduces the required dosage ofKMn04 compared with the dual media 
anthracite/silica sand layer. The greensand is exhausted over time and must be regenerated. 
Regeneration of the greensand is accomplished in two ways, an inte~ttent batch process using 
KMn04 or continuously by feeding .KMn04 into the raw water. Greensand media is fouled and 
exhausted by high loading of Fe and Mn, organic material, nitrogenous material, or H2S. 
Greensand media has been known to be permanently fouled when used with waters having high 
organic loading. Filtration rates are generally lower than for conventional filter media and can be 
expected to be approximately 3 to 4 gpm/ft2

• Filter runs should be approximately 24 hours in 
length. 

iological Filtration 

Biological water treatment is widely used in Europe but has received little recognition in the 
USA. The US practice has been to minimize biological (pathogen) activity throughout the 
treatment process while the Europeans have tried to promote controlled biological activity for 
specific treatment processes. Biological process have been successfully used for 1) Iron removal, 
2) Manganese removal, 3)Ammonium nitrification, 4) Nitrate removal, and 5) AOC removal. 

In the biological filtration process, bacterial action would be used to oxidize the iron and 
manganese. For removal ofboth iron and manganese, two stages (reactors) are generally ' 
required. This is necessary because the optimal conditions for biological iron removal and 
bio logical manganese removal are significantly different. Typical loading rates for the biological 
reactors are quite high being 10 to 14 gpm!ft?. Iron and manganese can be removed in a single 
reactor in some waters, however the filter loading rates must be very low typically 2 gpml ft2

. 

The biological reactors are set up with the proper conditions for the bacteria to grow and thrive 
and remove the contaminate from the water. This is generally accomplished by the addition of 
air and pH adjustment to the influent water stream. 

Startup times of2 to 5 days for biological iron removal and 2 to 3 months for biological 
manganese removal would be expected. Once seeded the reactors will consistently remove the 
iron and manganese to well below the SMCL. Studies have shown that the biomass is relatively 
·•<tble and easy to control once established. Although the bacteria recover rapidly from periods 
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of shutdown, it is recommended that the plant be operated continuously. This could be 
accomplished with the use of variable speed motors on the well and treatment plant pumps. 

The filter run lengths ·in the biological processes are longer than conventional filters due to the 
compact nature of oxidized metals. The metals bf!coine a part of the bacteria and are flushed out 
during the backwashing process. · It has been reported that as much as 5 times as much iron and 
manganese can be removed per filter volume when compared to conventional filters. The sludge 
has good settling characteristics and is easily handled. 

r :""• 

Back:washing of the filter is accomplished· using unchlorinated water to protect the bacteria; The 
objective of the backwashing is more of a flushing than a cleaning. Rinsing away the dead and 
old bacteria to maintain hydraulic capacity and sustain bacteria groWth are the main functions of 
the backwash process. Due to these facts, the rate and length ofbackwashing is significantly 
lower than in conventional filtration. Anticipated filter runs are from 48 to 72 hours. 

Due to the lack of use in North America, extensive pilot testing anq.9onsultation with the Health 
Division will be necessary to gain approval of the process. It is anticipated that once the process 
is demonstrated to the regulatory agencies, they Will accept it as a viable option. 

Advantages ofbiological treatment over conventional treatment include: 

• cost savings due to smaller facilities 
• space savings 
• higher capacities 
• better water .quality 
• simpler operation ~ . 
• reduced .backwash requirements 

Disadvantages include slow startup times for manganese and anunoniurn remov.al and a 
sensitivity to zinc levels (>0.45 mg/L), H2S levels (>0.1 mg!L) and ammonia levels. Woodburn's 
water quality data indicates low concentrations for these constituents. One water sample from 
Woodburn showed zinc concentrations of0.87 mg/L, all other concentrations have histori6ally 
been below 0.21 mg!L. Sulfide concentrations tested in the Woodburn source water in 1989 
showed one detected concentration of0.008 mg/L, well below 0.1 mg/L. Ammonia 
concentrations are low(~ 0.075 mg/L). ' 

The pH of the process stream is critical. For optimal removal of iron, a pH of around 7.0 is ideal. 
Higher pH have been used if the dissolved oxygen in the water is low. For optimal removal of 
manganese, a pH > 7.5 is required. With the pH range of the Woodburn well water (7.2- 7.9), 
biological iron removal may require the addition of an acid (such as sulfuric acid) or the addition 
of C02 to lower the pH to optimal conditions. Following biological iron removal the pH may 
have to be raised by the addition of a base (such as caustic soda) to bring the pH up to the 
required level and the water aerated to increase the dissolved oxygen level. Because of 
Woodburn's high alkalinity a significant amount of the acid or C02 and base would be required 
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to accomplish the pH changes. Pilot testing would establish the feasibility and operating 
·onditions of the process. 

Proprietary Treatment· Processes 

Due to the prevalence of iron and manganese in groundwater, there are processes on the market 
that are specifically designed to remove these metals. These processes offer advantages in ease 
of operation or simplification of the process and can result in operational savings to the City. 
The disadvantage is that the process is tied to a single supplier and the City must work with that 
company for the life of the treatment plant. 

One of these processes is manufactured by Filtronics of Pasadena, California and utilizes 
chlorine to oxidize both the iron and manganese. The process relies on a specially coated media 
that is a trade secret and only available from Filtronics. The media has an affinity for manganese 
and holds the metal on the media and gives the chlorine an opportunity to oxidize it and remove 
it in the backwash stream. Chlorine is added to the raw water and the water enters a detention 
vessel that provides 1 minute of contact time. SOz is then added to the·· water as it enters a second 
detention vessel that provides another 1 minute of contact time. The S02 acts as a catalyst in the 
oxidation of the iron and manganese. 

Backwashing of the Filtronics process is usually completed every 8 hours. The backwash is a 
high rate short flush of the media to remove the oxidized metals. This backwashing serves to 
free up adsorption sites on the media that allows the media to attach to the iron and manganese in 

e water. The media is sensitive to the organic content in the water and can be fouled if the 
fOC is greater than 1. 0 mg/1. The media is also sensitive to H2S and will foul if there is H2S in 
the water. 

The Filtronics process is less expensive to operate due to reduced chemical costs when compared 
to conventional treatment processes. Eliminating the need for KMn04 addition and' relying totally 
on chlorine takes advantage of the low cost of chlorine. Elimination of the KMn04 feed ah;o gets 
rid of a chemical feed system, reducing the cost further. The use of chlorine in the system 
provides primary disinfection to the system. The disadvantage of the Filtronics system is a 
higher capital cost due to the proprietary nature of the process and the fact that the City w~uld,be 
tied to a single supplier for service and repair. The Filtronics process would have to be pilot 
tested for acceptance in the State of Oregon. 

Due to the proprietary nature of this process and the requirement to disinfect that would come 
with this system, this process will not be considered further. 

Sequestering with Chlorination 

Sequestering agents are often used in water containing low concentrations of iron and manganese 
to hold the metals in solution rather than remove them through treatment. Typical sequestering 
agents include polyphosphates and ortho-polyphosphates, which are also used as corrosion 
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inhibitors. The· poly/poly-orthophosphate combines with the iron and manganese to slow and 
inhibit their oxidation and precipitation. 

The sequestering agents are usually successful with combined levels of iron and manganese in 
the 0.5 to 1.9 mgll range. The main advantage to the use of sequestering agents is the ease and 
low cost required to set up the chemical feed system and bring the system on line. 

OQ.e disadvantage in the use of a sequestering agent is the possible enhancement of biological 
growth in the distribution system or wells. Polyphosphates can be food source for biofilms and 
thus can enhance their growth. The chlorine residual in the system must be sufficient to ensure 
that excessive growth does not occur. Where the sequesterants are added near wells, special care 
is heeded to prevent back contamination of the well which can lead to biological growth 
problems. Bench scale testing of this treatment method would be recommended prior to it's use 
to.ensure that it is a viable alternative. 

Another disadvantage of the use ~f sequestering agents is that their effectiveness is generally 
exhausted after 48 to 72 hours. In systems with large storage volu'mes or with long dead end 
pipelines, sequestering is not recommended. Woodburn has one operating storage reservoir in 
the system which provides peak demand storage, emergency reserve, and 4ydraullc gradient 
control. The dead end pipelines exist mostly at the cui-de-sacs. Oxidation of the iron and 
manganese could potentially occur in these areas following the exhaustion of the effectiveness·of 
the sequestering agents. This could lead to rusty or black water complaints and turbidity in the 
system. · 

. The level of iron and manganese in the Woodburn system are above the recommended 
maximums for sequestering. The metals are not removed from the system and this process does 
not meet the City's treatment goals. Sequestering will not be considered for the Woodburn 
system. 

- . 

10.3 TREATMENT METHODOLOGIES- DISINFECTION 

Disinfection technologies used in drinking water systems include: 

• Chlorination (gaseous and liquid) 
• Chlorine Dioxide 
• Chloramination 
• Ozonation 
• Ultraviolet light (UV) (not generally used in the USA) 

A summary of the disinfection options is presented as Table 10-3. Following the overview of the 
available disinfection technologies, specific advantages and disadvantages of the various 
disinfection options will be presented based on a cri teria specific to Woodburn. Each 
disinfection technology will then be ranked according to each criteri a. 

\0 
~\0 
~ Disinfection for Woodburn will be designed to inactivate bacteria and viruses. Pathogenic 

protozoa, such as Giardia or Crypto are not considered to be a threat in groundwater. 
~ 
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-
Chlorination Chlorin-ation 

Gas Hypochlorite 

Bactericide Excellent Excellent 

Viricide Excellent Excellent 

Suitable as Yes Yes 
Primary 
Disinfectant 

Suitable as Yes- Provides Yes - Provides residual in 
Secondary residual in distribution system 
Disinfectant distribution system 
Required Moderate Moderate 
Contact Time 
for Primary 
Disinfection 
Usage Widespread U.S. Widespread U.S. 

Taste and Produces taste and Produces taste and odor 
Odor odor 

' 
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Summary of Disinfection Options 
.. 

. Chl~rin.e I)i9xjde Chlor.amination 

Excellent - more Fair 
powerful biocide than 
chlorine, 
Excellent Weak against virus 

requires long contact 
times 

Yes- If a means of Yes - Although less 
reducing chlorine effective than other 
dioxide and chlorate disinfectants 
ions is used (GAC or 
some strong chemical 
reducing agent.) 
Yes - Provides residual Yes - Provides residual 
in distribution system in distribution system 

Moderate Long 

Widespread use in Limited use in the U.S. 
Europe. Limited 
application in the U.S. -
primarily for taste and 
odor applications. 

Effective against taste Produces taste and odor. 
and odor Can produce "fruity 

taste" at high organic 
concentrations.<l) 
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Ultraviolet Light 
Ozonation (UV) 

Excellent - most Good 
potent used in water 
treatment 
Excellent - most Good 
potent used in water 
treatment 
Yes Yes - Particularly 

groundwater not 
directly influenced 
by surface water 
(since there is a low 
Giardia cyst risk) 

No- Does not No- Does not 
provide residual in provide residual in 
distribution system distribution system 
Short Short 

Widespread use in Used for 
Europe. Gaining groundwater 
widespread use in disinfection, small 
u.s. systems, widespread 

use in wastewater 
disinfection 

Effective against None 
taste and odor 
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DBP 
Formation<1

l 

Chlorination . . 
·cas 

Yes 

Other Health I None 
Implications 

Factors 
Affecting 
Effectiveness 

Effectiveness 
decreases with: 
• Increasing pH. 

(Ideal pH is 6-7). 
• Presence of 

ammonia or 
organic nitrogen 

• Presence of other 
oxidizable 
substances 

• Decreasing 
temperature 
(Ideal temp. is 
20-25°C). 

ffnR. Engineering, Inc. 

Table 10-3 
Woodburn Water Master Plan 

Summary of Disinfection Options 
ChlorinatiaJi·' •· .• 
Uypoci4~r~te .· •. ::··:· 1 ':::::~~2£:;.~~~ii.~:~t;·~t'~j(~f .•. :. :·::~~~~~~~~#~ ... ··. 

Yes 

None 

Effectiveness decreases 
with: 
• Increasing pH. (Ideal pH 

is 6-7). 
• Presence of ammonia or 

organic nitrogen 
• Presence of other 

oxidizable substances 
• Decreasing temperature 

(Ideal temp. is 20-25°C). 

When prepared in Less potential to form 
presence of chlorine; DBP compared with 
THMs and other DBPs, chlorine. 
possible.. Also chlorite 
and chlorate. (EPA 
reconimends maximum 
residual for Cl02, 

chlorite and chlorate 
ions ofO.l mg/L). 
None 

Effectiveness decreases 
with: 
• Decreasing 

temperature 

J. •u 

10-16 

Chloramines are 
detrimental to individual 
on kidney dialysis. 
Effectiveness decreases 
with: 
• Increasing pH. 
• Presence of ammonia or 

organic nitrogen 
• Decreasing temperature 

.. 

.. ·Ozonation 

Potential for 
formation of 
bromates in the 
presence ofbromide 
and aldehydes in the 
presence of 
naturally occurring 
unsaturated aliphatic 
fatty acids. 
None 

Effectiveness 
decreases with: 
• Presence of other 

oxidizable 
substances. 

Ideal pH range is 
below 8. 

Ultraviolet Light 
(UV) 

None 

None 

Effectiveness 
decreases with 
increasing levels of: 
• Suspended solids 
• Color 
•Turbidity 
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Summary of Disinfection Options 
Chlorination .. :·: ·· ... ·. ' ' . . . ' 

Chlorination .. 

Gas Hypochlorite · ·· Chlorine. Dioxid~ , .· ' ' ' <::bJ~t:~a~on 
Process Contact time Storage time Contact time Contact time 
Parameters Mix ing Chlorine Contact time Mixing Mixing Chlorine Mixing ratio of ammonia 
Affecting dosage Chlorine dosage dioxide dosage to chlorine 
effectiveness Method of 

chloramination 
generation 

Operation Easy to control Hypochlorite decomposes On-site generation Requires two chemical 
and and use - maximum storage time - required. feeds. 
Maintenance one month. 

Optimization of the 
Increased storage space generator performance 
and transportation costs is important. 
with NaHOCL purchase 

Storage not possible. compared with gaseous 
chlorine. 

Easy O&M associated 
with pumping and 
metering equipment. 

Hazards Toxic gas requires Very corrosive. Unstable and explosive Same as chlorination 
scrubber. Containment required. in concentrations > hazards. ·. 
Dangerous gas - 10% by volume (- 12 
lethal at cone. giL). 
above 0. 1 percent Gaseous chlorine 

dioxide toxic. 
Capital Costs Moderate Low to Moderate High Moderate 
Operational Low Low to Moderate - Overall High Moderate 
Costs operation costs aze higher 

than chlorine gas. 
( ll Not a SI!puficant Issue for Woodburn given the low TOC in the Woodburn water. 
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Ultraviolet Light 
Ozonation (uv) . 

Contact time • Energy dose (lamp . 
Mixing Dosage intensity x time of : 

exposure) 
• mtensity governed 
• by power and 

placement of lamp 
relative to water. 

• Exposure time 
On-site ozone Easy to operate. 
generation required Requires cleanin~ of 

Storage not possible. 
lamps. 

High levels of ozone None 
are acutely toxic. 

Hjgh Moderate to High 
Moderate to High Moderate 
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There are two kinds of disinfection required: primary and secondary. Primary disinfection 
achieves the desired level of microorganism kill or inactivation. Secondary disinfection 
maintains a disinfectant residual in the finished water that prevents the regrowth of 
microorganisms. The effectiveness of primary disinfection is measured by the CT value where C 
is the residual disinfectant concentration and T relates to the contact time. For secondary 
disinfection, a minimum residual of0.2 mg/L at any point in the distribution system is maintained. 
If the City were to experience violations with the TCR, secondary disinfection would most likely 
be required. The introduction of a disinfectant with treatment for the removal of iron and 
manganese would trigger the requirement for secondary disinfection. The proposed GWDR 
would require the City to implement both primary and secondary disinfection. 

Chlorination 

Chlorine is an effective bactericide and viricide and produces a residual in the distribution 
system. It has been successfully used for disinfecting public drinking water systems since the turn 

· of the century. It is the most common fonn of drinking water disinfection in the USA. Chlorine 
may serve as both a primary and a secondary disinfectant. Chlorination is generally provided by 
either chlorine gas or liquid sodium hypochlorite feed. 

Chlorine Gas 
Chlorine gas is the most widely used method for chlorinating drinking water in the USA. 
Chlorine gas is relatively inexpensive and easy to use. 

Process Descrip~ion. Elemental chlorine is supplied in high-pressure cylinders as a liquid. The 
most common type of a gas chlorinator is a vacuum operated solution-feed system. The 
equipment is inexpensive and easy to use and control. The chlorine gas is released from the 
cylinder in a vacuum tube which is connected to an injector in a side stream of water. The 
chlorine gas and the water form a solution of hypochlorous acid and hypochlorite ion, which is 
then fed to the water supp ly providing the disinfection power. 

Process Considerations. Chlorine gas is extremely toxic in low concentrations in the 
atmosphere. Recent changes in the regulations for chlorine gas require that storage facilities 
have complete containment and for systems having more than two 150-pound cylinders in· 
storage, a chemical neutralization (scrubber) system is required in case of a leak or a rupture. 

Sodium Hypochlorite (Bulk) 
Process Description. H ypochlorite may either be purchased directly or produced on-site. 
Sodium hypochlorite solution (the active component of household bleach) is supplied 
-::omrnercially in concentrations of 5 to 15 percent chlorine. The solution is metered directly into 
the water using a chemical feed pump. 

Process C onsiderations. Sodium hypochlorite is more easi ly handled than gaseous chlorine and 
gives less maintenance problems with pumping and metering equipment. The use of a liquid 
rather than a gas provides operator and community safety and eliminates the need for a scrubber 
system. The volume of the hypochlori te solution required and the corresponding weight, as 
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~ompared to chlorine gas, increases the cost of transporting and storing the chemical. In 
.rengths greater than approximately 5%, sodium hypochlorite is unstable, and deteriorates 

rapidly over time produc}ng chlorate ions. Chlorate has been linked to health problems. A 12% 
solution can be stored a maximum of one month. To slow the rate of decay and the formation of 
chlorate, it is recommended that the 12% solution be diluted to 4% or less. This requires 
additional handling and storage volume. 

The solution is corrosive with a pH of 11, requiring secondary containment. If the earner water 
used for dispersion of the hypochlorite has appreciable hardness, precipitation of calcium 
carbonate can occur in rotometers and piping. If undiluted hypochlorite is pumped directly to the 
point of application, off-gassing of chlorine due to long retention times in the piping can occur, 
causing inconsistent feed rates. Off-gassing can also burst pipes if not taken into account in 
design. Providing a dilution tank that would allow a 4% solution reduces the precipitation and 
off-gassing problems with the feed equipment. 

Sodium Hypochlorite. (On-site Generation) 
To eliminate the need to handle and store liquid sodium hypochlorite, systems have been 
developed that produce a low concentration of sodium hypochlorite using salt and electrodes. 
This system only requires the operator to handle salt and produces fresh low strength 
hypochlorite that is less susceptible to degradation over time. The dependability and cost 
effectiveness of on-site hypochlorite generation has been proven in recent years for small water 
systems. 

rrocess Description. Hypochlorite at approximately 0.8% solution strength is generated 
electrolytically from a salt solution (brine). The system for on-site production of hypochlorite 
solution consists of a two-cell unit which electrolyzes a brine solution, producing hypochlorous 
acid in one cell and a solution of caustic soda (NaOH) in the other cell. The hypochlorite 
solution flows to a day tank that is connected to a chemical feed pump. The hypochlorite 
solution is then pumped from the day tank to the point of application. Because the concentration 
is low relative to bulk hypochlorite, larger metering pumps are required than for bulk 
hypochlorite feeding. 

The on-site generation requires pure salt (99.7% NaCl) to protect the electrodes from 
contamination. Salt consumption is typically 3 to 4 pounds. of salt to generate the equivalent of 
one pound of chlorine. In addition, 15 gallons of water and 2:5 kWh of electrical power per 
pound of chlorine equivalent is required. 

Process Con.siderations. The capital costs for an on-site generation system are significantly 
higher than for a bulk delivered sodium hypochlorite feed system. However, operation and 
maintenance costs per pound of applied chlorine are considerably less for on-site generation 
when compared to delivered hypochlorite. The capital costs for the system must be amortized 
over several years to determine the relative economics of the system. During the generation 
process some hydrogen and caustic soda are produced that are hazardous to deal with if not 
oroperly handled. Volume 1 
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Chlorination Considerations 
Water quality parameters which affect the disinfection capabilities of chlorine"include: 

• 

• 
• 
• 
• 

Other oxidizable substances in the water which exert a chlorine demand that must be 
satisfied before an excess of free chlorine is available for disinfection 
Particulate concentration 
pH - the effectiveness of chlorine decreases with increaSing pH 
Temperature- the effectiveness of chlorine decreases with decreasing temperature 
Ammonia or organic nitrogen which form chloramine complexes 

Two drawbacks of chlorine disinfection are its tendency to form disinfection byproducts and the 
taste and odor associated with chlorine. Because the raw water in Woodburn's wells has a low 
organic content, the formation of disinfection byproducts is not a major concern. 

Chlorine Dioxide 

Chlorine dioxide has been used as a disinfectant by several large. systems in Europe. In the U.S., 
its application has been primarily in taste and odor control. Chlorine dioxide is a strong 
bactericide and viricide and produces a residual in the ~stribution system so it may be used as 
both a primary and secondary disinfectant. Chlorine dioxide is a weaker oxidant than chlorine 
and would not benefit an iron and manganese removal system. 

Process Description 
Chlorine dioxide is..an unstable gas, which must be generated on site. Chlorine dioxide is 
generated by oxidizing sodimn chlorite (which may be either a 25 percent aqueous solution or a 
solid) with either chlorine gas, sodium hypochlorite solution and mineral acid, or mineral acid 
alone at a pH of 4 or less. The most common chlorine dioxide generation process uses chlorine 
gas and sodium chlorite. The aqueous solution of oxidant is metered into and mixed in a 
chlorine dioxide reactor. The resulting solution is pumped directly_into the water to be treated. 

Based on health effect studies the EPA recommends a maximum residual for chlorine dioxide · 
and its decomposition products (chlorite and chlorate ions) ofO.l mg/L. To meet the ~esiqual 
requirements, a 1.2 to 1.4 mg/L dose of chlorine dioxide is generally recommended. Because of 
the narrow range, optimization of the generator performance is important. 

The majority of chlorine dioxide added to water is converted to chlorite ion. Excess chlorine 
dioxide and chlorite ions can be reduced to chloride ion with sulfur dioxide. Chlorate is formed 
as a by-product during the chlorine dioxide oxidation/disinfection step, especially when free 
chlorine is used. Unlike chlorite, chlorate cannot be removed from drinking water by currently 
available treatment techniques. Chlorate formation may be minimized by avoiding conditions of 
high pH values and/or low initial reactant concentrations, and the presence of free hypochlorous 
acid. 

Volume 
Page 

1 
1372 

HDR Engineering, Inc. 
December 1997 - Amended July 2001 

10-20 Woodburn Water Master Plan 
Chapter 10 

.. 

; .. 
• 

• 

.. 



Process Considerations 
The bactencidal effectiveness of chlorine dioxide has been shown to be unaffected by pH values 
in the range of 6.0 to 1 0.0, although some references have shown increasing effectiveness within 
a higher pH range (8.5 : 9). The efficiency of chlorine dioxide decreases with decreasing 
temperature. Design parameters which affect the efficiency of chlorine dioxide disinfection 
include contact time, mixing and chlorine dosage. 

Another drawback of the use of chlorine dioxide is the requirement of on-site generation, which 
increases its cost of construction and operation relative to chlorination. Since chlorine dioxide 
must be generated and fed into the system, no storage is required and conversely no back up 
supply is available if the generator breaks down or requires maintenance. For this reason a 
backup system of chlorine gas or hypochlorite feed is required. Chlorine dioxide gas is toxic and 
unstable and explosive in concentrations greater than 10% by volume (-12 giL). 

Chloramination 

Chloramines are formed by adding chlorine and ammonia into water. · Chloramines are less 
effective bactericides and viricides than chlorine. They do produce a long lasting residual in the 
distribution system, and thus may in some cases be most effective as secondary disinfectants. 
Chloramines do not react with organic materials in the water as rapidly as chlorine and thus 
produce lower THM's, a disinfection byproduct. For this reason, the majority of utilities which 
rely on chlorainination for disinfection, do so because they have TIIM concerns. Due to the low 
organic content found in the Woodburn well water, THM formation is not anticipated to be a 
roblem. 

Process Description 
There are three methods to produce chloramines: 

1) Adding ammonia to chlorinated water 
2) Adding chlorine to water already treated with ammonia 
3) Using a pre-formed solution ofmonochloramine 

The first method is the most effective of the three because disinfection is provided by the 'free/ 
chlorine prior to adding the ammonia. THM and other DBPs will form in the chlorinated water 
(in the same way under chlorination) however the reaction time is controlled, thus reducing the 
THM formation. Once the ammonia is added, DBP formation will be inhibited. In the second 
and third methods the solution is less effective because the disinfection is provided by the 
chloramine, not free chlorine. Chloramine is a weaker disinfectant than free chlorine and 
requires a longer contact time to produce the same disinfection results. 

The chlorination step requires the same process as for chlorination (chlorine gas or sodium 
hypochlorite). Ammonia is available as an anhydrous gas (150 lb. cylinders), an aqueous 
solution (aqua ammonia) (55-gallon d111ms) or as ammonium sulfate powder (1 00-lb bags). 
Ammonia gas is injected into treated water using a similar system as for chlorine gas. Aqua 
ammonia is similar to sodium hypochlorite. For ammonium sulfate powder, a 25 to 30 percent 
1lution is prepared and injected using a chemical metering pump. Volume 1 
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Process Considerations 
Water quality parameters which affect the disinfection capabilities of chloramination include: 

• pH- For chloramines, there is an increased effectiveness with an increasing pH. For 
free chlorine, there is an decr~ased effectiveness with increased pH. 

• Temperature- decreasing effectiveness with decreasing temperature. 
• Ammonia or organic nitrogen - decreased effectiveness with ammonia 

concentrations (this affects the process effectiveness only if the chlorination is 
provided prior to the ammonia addition) 

Disadvantages of chloramination include the costs and operational poncerns of an additional 
chemical feed (ammonia) and the longer required contact time prior to the first customer. 

Advantages include lower THM fonnation. Chloramines residuals last longer than free chlorine, 
and therefore chloramination may be used as a post disinfectant in combination with other 
disinfects. 

The hazards associated with chlorination apply to chloramination: toxicity in handling both 
gaseous chlorine and ammonia, or the corrosiveness in handling sodium hypochlorite or liquid 
aqua ammonia 

I • , .. 
Ozonation . .. 

Ozone is among the strongest oxidants used in water treatment. Ozone will inactivate bacteria, 
viruses, and protozoa cysts. Ozone is becoming a more common disinfectant due to reduced 
equipment cost and ease in operation. Ozone is very unstable and has a short life, therefore, it 
can not be stored and must be generated on-site. Ozone does not form a persistent residual, and, 
therefore, cannot be used as a secondary disinfectant. 

:. f l 

Process Description 
The five major elements of an ozonation system a~e: 

• Air/Oxygen feed 
• Electrical power supply 
• Ozone generator 
• Contact Chamber 
• Ozone exhaust gas destruction unit 

Air /Oxygen Feed. Ozone can be generated using either dry ambient air or pure oxygen. For 
ambient air feed, the air is first dried before use in the ozonation system to prevent fouling of the 
ozone production tubes and increased corrosion in the ozone generator. A pure oxygen feed 
system has higher capital costs but offers the following advantages over ambient air: 

• A smaller ozone generator and smaller ancillary equipment can be used (roughly half 
the size) 

• Lower energy consumption 
• Higher concentrations of ozone generated 
• !fused with a once-through system, gas recovery and pretreatment equipment are 

eliminated. 
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8xygen may be purchased as a gas or as a liquid, or produced on-site. There are two methods for 
producing oxygen on-site for ozone generation: pressure swing adsorption of oxygen from air 
and cryogenic production (liquefaction of air followed by fractional distillative separation of 
oxygen from nitrogen). Pressure swing adsorption systems are generally used for smaller-sized 
plants. Cryogenic separation systems are practical for large systems (20 to 20,000 tons of 
0 2/day) . Cryogenic oxygen production is more capital intensive than by pressure swing 
adsorption, but ·generally operation and maintenance costs are lower. Cryogenic systems are 
operationally sophisticated and operation and maintenance expertise is required. 

Electrical Power Supply. Ozone generators use high voltages (generally > 10,000 V) or high­
frequency electrical current (up to 2,000 Hz), necessitating special electrical design 
considerations. 

Ozone Generation. Ozone for water treatment is usually generated using a corona discharge 
cell. If ambient air is fed to the generator, the generator produces dry,.cool air containing 1 to 3.5 
percent ozone (by weight), which can be mixed with water. When pure oxygen is used, the 
concentration of the ozone is approximately doubled (up to 8 to 9 percent by weight). 

Ozone Contractor. Ozone may be generated under positive or negative air pressure. Under 
po~itive pressure, the contractor most commonly used is a two-chamber porous plate diffuser, 
with a 16-ft high water column. Other positive pressure ozone contactors include packed 
·olumns, static mixers, and high speed agitators. Under negative pressure, a vacuum draws the 
.~zone mixture from the generator providing contact as the gas mixes with the flowing water . 
Contactors are designed to provide 3 to 5 minutes of ozone contact with the water. 

Destruction of Ozone. The ozone in the exhaust gases from the contacting unit must be 
destroyed or removed by recycling prior to venting. The primary methods of d,estroying excess 
ozone include: thermal destruction, thermal/catalytic destruction, and catalytic destruction (with 
metal catalysts or metal oxides). Moist granular activated carbon is used extensively at European 
plants treating less than 2 mgd. 

Process Consider ations 
Water quality parameters which affect the disinfection capabilities of ozone include: 

• pH 
• Temperature 
• Turbidity 
• Organic material 

Design parameters which affect the efficiency of ozonation include degree and type of mix ing 
and the ozone dosage. 

Ozone is more efficient than free chlorine, disinfection can be achieved with relatively small 
"ontactors or concentrations than with free chlorine. In the presence of significant concentrations 

di ssolved bromides, ozonation may result in formation ofbrominated THMs and bromate as 
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well as the production of potentially hazardous by-products including aliphatic aldehydes and 
ketone compounds. Woodburn. TOC levels are low(< 2 mg/L), which reduces the likelihood of 
the fonnation of these compounds. Woodburn has not tested for bromide concentrations. 

Ozone is the strongest disinfectant and oxidizing agent available for water treatment. In the 
presence of iron and manganese, ozone will oxidize the metals causing the precipitation of metal 
oxides. In the presence of the iron and manganese, the measurement of the degree of disinfection 
(dissolved ozone concentrations) is impractical. 
Ozone in the atmosphere is a toxic gas. An advantage of ozone gas toxicity over chlorine gas 
toxicity is that ozone has a distinct smell at concentrations much lower the harmful levels and 

· dissipates very rapidly. Since ozone is generated on-site, transportation hazards are eliminated. 
Additionally, since ozone can not be stored, secondary containment or a scrubber system is not 
required. 

Ultraviolet Light Disinfection (lTV) 
"' -

UV disinfection is an effective bactericide and viricide, but is ineffective as a cysticide. 
Consequently, it may be used as a primary disinfectant for grqundwater' s only, where there is no 
threat of Giardia cyst presence. In UV disinfection, the bacteria and viruses are inactivated by 
the radiation energy (254 nm wavelength) of ultraviolet light. To be effective, the light must 
strike the organism. The radiation destroys the cell's genetic material and the cell dies. UV 
disinfection does riot prodl,!ce a residual in the distribution system. Therefore, its application 
requires a second disinfectant, capable of providing a sustainable residual. 

Process Description 
The primary source ofUV energy is the low pressure mercury arc lamp. UV lamps are usually 
submerged in the water, perpendicular or parallel to the water flow. Maintaining plug flow 
conditions is important. Lamp diameters are typically 0.6 to 0.8 inches. Arc lengths oflamps 
(the active light-emitting portion of the lamp) are generally 2.5 to 4.9 feet. 

The most important operating factor for the UV reactor is the cleanliness of the surface. The 
need for cleaning is based on visual inspection of the surface. The surface of the lamps are 
cleaned manually with a mild soap solution and swabbed with isopropyl alcohol. In a drinking 
water application, the lamps will stay clean for extended periods of time. 

Process Considerations 
Water quality parameters which affect the disinfection capabilities ofUV.include: 

• Suspended solids 
• Color 
• Turbidity 

o..o Design parameters which affect the efficiency of UV include UV energy and the time of 
,....t-
~ interaction (contact time). Since there is no chemicals used, there essentially no hazards 

associated with the use ofUV disinfection. A secondary chlorine feed will probably be required 
to produce a measurable residual· in the distribution system. Q) 
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Disinfection Criteria for Woodburn 

An following criteria vias developed to assess the various disinfection ~ptions for Woodburn: 

• Effective primary disinfection 
• Effective secondary disinfection (ability to maintain a residual in the distribution 

system) 
• Minimization ofhazards 
• Economics 
• Ease of Operation and Maintenance . 
• Applicability to various treatment scenarios (regional, central or wellhead 

treatment) 

Table 10-4 presents a summary of the major advantages and disadvantages of each disinfection 
option. Table 10-5 presents a ranking within each criteria for each ofthe disinfection options. 
Because oflow TOC (<1.0 mg/L) in the Woodburn well water, DBP formation (associated 
predominantly with chlorination) is not a significant issue. Likewise, oxidation demand from 
organic material would not be a problem. Because Woodburn's ammonia levels (approximately 
0.075 mg!L) are low, complexation with ammonia (with chlorination) will not be a problem. 

10.4 TREATMENT METHODOLOGIES- ARSENIC 

rrocesses typically used for the removal of arsenic include: 
• Removal with iron salts 
• Adsorption onto iron oxides 
• Adsorption on an activated alumina column 

Arsenic Removal Processes 

Arsenic Removal With Iron Coagulants , 
Chemical coagulation with ferric sulfate has been successfully used in the removal of arsenic. 
Arsenic has a strong affinity for iron salts and gets trapped in the ironhydroxide precipitates. 
Following oxidation of the water, the arsenic is removed by filtration. During pilot testing at 
Well #1 0, dosing ferric chloride resulted in finished water arsenic concentrations of 5 ~-tg/L or 
less. 

Adsorption Onto Iron Oxides 
Because of the strong affinity between arsenic and iron, arsenic will attach to iron oxides. With 
the oxidation and removal of iron, the arsenic is also removed. It is common to note a reduction 
in arsenic concentration with the removal of iron from water. During pilot testing at Well # 10, 
removal of the natural iron resulted in arsenic reduction from 12 ~-tg/L to 9 1-lg/L. 
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Table 10-4 
Woodburn Water Master Plan 

Advantages and Disadvanta2es of Disinfection Outions 

.Dis_m,ecjiou.Q.pt!on .. :, 
.. . , \ .~~. ~:~·:/ ._._:;;~,~~::~·:·?~~~~A;~Y:@~Ji~$~::r~J~~~4~~~~~~~r~1.~~ff~d~~~i~~~~-W.~f' ~~~i<f~~;~{{:~t\~~-~{f.J~~ ~ ::· · ,_: .··.-· ~ . ~-:Q~~~g~~ :· ;. ~ 

Chlorination Gas • Primary and secondary disinfectant • Toxicity 

• Easy to use • Safety (transport, handling & storage) 

• Low chemical cost • Need for containment, scrubbing . 
• City familiar with use • DBPs (not significant for Woodburn) : 
• Most common approach used • Chlorine taste 

• Oxidant for taste & odor, Fe and Mn (limited) 
Sodium • Primary and secondary disinfectant • High chemical cost 
Hypochlorite - Bulk • Reduced safety concerns • Crystallization, gassification, corrosive 

• No scrubbing required • Chlorine taste 
~ 

Increased storage requirements 
I • Metering is relatively simple • 

• Low capital cost • Deterioration with storage 

• Easy maintenance and handling • DBPs (not significant for Woodburn) 

• Oxidant for taste & odor, Fe and Mn (limited) 
Sodium • Primary and secondary disinfectant • High capital cost 
Hypochlorite - • Reduces safety concerns t• Larger pumps required 
On-site Generation · Easy to use 

< 
DBPs (not significant for Woodburn) • •• '\· .. 

• Metering is relatively simple •• t"_, Corrosive 

• Containment not required. • Chlotme. taste 

• Oxidant for taste & odor, Fe and Mn (limited) 
Chlorine Dioxide • Strong biocide • On-site generation (higher capital costs) 

Oxidant for taste & odor, Fe and Mn (limited) 
r 

Not widely used . . • .. 
•• Produces chlorite and chlorate 
• · Unstable and explosive (>10% volwne) 

Chloramination • Primary and secon$ry disinfectant (possible) .. Involves two chemicals 

• Lower DBRformation (not significant benefit) • Less powerful oxidant 

• Requires long detention 
-
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Tao1e 10-4 i 
Woodburn Water Master Plan 

Advantages and Disadvantages of Disinfection Options 
Advant~ges. ~· · . . . . . 

· .. · DjsadvaJJ.tag~s · . Disinfection Option ' .' .:.··. · ... ',: .. 

Ozonation • Most powerful oxidant • Need additional secondary disinfectant 

• Oxidant for taste and odor, Fe and Mn • High capital cost 
Containment relatively easy High energy cost 

I 

• • 
• More sophisticated equipment to maintain 

• Toxic gas 

• Bromate and aldehyde formation 

Ultraviolet Light • Simple to maintain and operate • Primary disinfectant only 
(UV) • No chemicals • Weak oxidant 

• Minimal safety issues • High energy cost 

• Suitable for remote sites 

• lv1inimal space requirements 
- - ·--
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~ Table 10-5 

Woodburn Water Master Plan 
Criteria and Assessment of Disinfection Options ~~~~-

0 Cblo;:~~~~ . -~;:'i;~!!~~l :~-j~;~ft~~:~~~;;'.·. · ···~OD Ulti:aviolet 
"Light(UV) 

Disinfectant 
Effectiveness 

Bacteria 
Virus 

Ability to 
Maintain a 
Residual 
Ease of 
Operation and 
Maintenance 
Hazards 

Relative System 
Capital Cost 
(1-10) 
Applicable for 
Regional Plant 
Applicable for 
Central Plant 
Applicable for 
Wellhead 
Treatment 
Secondary 
Impact 
Problems 

Excellent 
Excellent 

Yes 

Simple 

Moderate to 
High 
6 

·-
Excellent 

Excellent 

Fair 

Taste and 
Odor 
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Excellent 
Excellent 

Yes 

Simple 

Moderate 

3 

Excellent 

Excellent 

Excellent 

Taste ..and 
Odor 

Excellent 
Excellent 

Yes 

Simple 

Low 

6 

Excellent 

Excellent 

Excellent 

Taste and 
Odor 

10-28 

Excellent 
Excellent 

Yes 

Moderate 

Moderate to 
High 
7 

Fair 

Excellent 

Poor 

None 

• ''\, I ~ • ... • .. '\ ~ • ""' F ~ / ~ · · " ' • ._ • " 

'• 

Moderate 
Poor 

Yes 

Moderate 

Moderate 

6 

Excellent 

Excellent 

Excellent 

None 

Excellent 
Excellent 

No 

Moderate 

Moderate 

10 

Excellent 

Excellent 

Excellent 

Secondary 
Disinfection 
Required 

Good 
Good 

No 

Simple 

Low 

4 

Excellent 

Excellent 

Excellent 

Secondary 

Disinfection 
Required 
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Adsorption on an Activated Alumina Column 
Arsenic will adsorb onto activated alumina, a byproduct of aluminum production. The water is 
passed through a contact column of activated alumina, reducing the arsenic level in the water. 
Regeneration or replacement of the activated aluminia is required following 20 to 30 thousand 
bed volumes, depending on the pH and the amount of arsenic removed. 

Potential Treatment Alternatives for Arsenic Removal 

The treatment process should be designed so that a ferric chloride feed system can be easily 
added in the future if needed. Addition of ferric chloride would give Woodburn the opportunity 

to produce water with 5 Jlg/L or less of arsenic. 

10.5 FATAL FLAW SCREENING OF TREATMENT METHODOLOGIES 

The iron and manganese treatment options which were eliminated from consideration along with 
the fatal flaw of each include: 

• Aeration/Filtration -Not effective in removing manganese 
• Proprietary Process Filtration - Process tied to single supplier 
• Sequestering - Does not reduce iron and manganese concentrations; only effective 

for 48 to 72 hours. 
• Ch/ Filtration -Not effective in removing manganese 

The disinfection options which were eliminated from further consideration along with the fatal 
flaw of each include: · 

• Chloramination- Requires two chemical feeds 
• Chlorine Dioxide - High relative capital costs 

Four processes were selected as viable treatment options for the removal of iron and manganese 
for the City ofWoodbum. Three of the four selected would also provide primary disinfection to 
the system. The fourth, KMn04 oxidation and filtration would initially not have disinfection, 
however, chlorination could be added at a later date. Features of the four selected alternatives 
are summarized in Table 10-6 and are illustrated in Figures 10-1, 10-2, 10-3, and 10-4. 

10.6 TREATMENT LOCATION SCENARIOS 

The treatment plant location scenarios that are being considered by Woodburn are as follows: 

1) One treatment plant (located in the north central part of the City in the vicinity of 
Well10). Conceptual layout is shown in Figure 10-5. 

Requires 
• Raw water transmission piping from the other wells 

• Examination of the distribution system hydraulics 

2) Two neighborhood treatment plants (one located at Well I 0 and one located in the 
southwest corner of the City). Conceptual layout of a typical treatment p lant is 
shown in Figure 10-6. 
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Table 10-6 

Woodburn Water Master Plan 
Summary of Viable Treatment Alternatives 

:Criteria I<J.\1P.04 .:., F:il.tr,~~9~ . ~-~; _ .• 1:: ·. ~-:,:i.J~~1.ll~~~~~i{J/::I??l;t~~~~1fll.~~!f~j!~~~ -~ ·::~r:. J.:·:-,.. ~iol~~~::::on-

Reliability 

Includes 
Primary 
Disinfectant 
and a Residual 

Water quality 

Ease of 
Operation 

Proven iron and manganese 
removal technology, capable of 
consistently producing-high 
quality water 

No 

Once fine tuned, capable of 
achieving low concentrations of 
iron and manganese. Need to 
monitor the water quality to 
prevent over dosing of chemical 
and _E_roducing "pink water" 

Requires the addition and 
handling of a hazardous 
chemical. KMn04 is delivered in 
crystal form and must be mixed 
in a day tank for feeding. KMn04 
feeding by diaphragm chemical 
feed pump. 
Easy to conttol and monitor. 

Proven iron and manganese Becoming more common in iron New teclmology, not proven in 
removal technology, capable of and manganese removal, once Oregon, once the biomass is 
consistently producing high adjusted, capable of established, it is stable and 
quality water, use of pre- consistently producing high easy to operate 
chlorination reduces the quantity quality water, use of ozone ~ 
ofK.Mn04 required. requires expensive complex 

equipment, ozone can not be 
stored on site. 

Yes, with the introduction of 
chlorine, the Oregon Health 
Department will require keeping 
a residual in the distribution 
~tern. 

Commonly use treatment 
technique capable of achieving 
high quality finished water. 
Need to adjust dosage ofK.Mn04 
to prevent an over dose and 
produce "pink water". 

Requires the addition and handling 
of two hazardous chemicals 
KMn04 and Ch. KMn04 is­
delivered in crystal form and must 
be mixed in a day tank for feeding. 
KMn04 f¥eding is by diaphragm 
cherriical feed pump. ·Chlorine 
feed would be sodium 

Yes with the introduction of 
ozone, a primary disinfectant, 
the Oregon Health Department 
will require keeping a residual 
in the distribution ~tern. 
Properly dosed ozone followed 
by filtration is capable of 
achieVing low concentrations of 
iron and manganese. Potential 
for overdosing an producing 
permanganate or pink water. 
Compl~x equipment to operate 
and maintain. Easy to control 
with a stable groundwater 
chemistry. 

Yes 

Once established, the 
biological r~actors are capable 
of consistently reducing both 
the iron and manganese to 
non-detectable levels. 

Easy to control and operate 
once established. 

' 
1 hypochlorite. 

, 
1 

Easy to control and monitor. 

Requires the addition of 
chlorine for secondary 
disinfection and maintaining a 
residual in the distribution 
system 

Continuous operation 
produces highest best results. 
Requires the addition and 
handling of three .chemicals 
(C02, NaOH, chlorine). 
Longer filter runs compared to 
conventional filtration. 

Hazards K.Mn04 . is a strong oxidant that 
re_guires care in handling. 

HDR r.- ,.ineering , Inc. 
Dec. 1997 - Amended July 2001 

Hazards association with 
chlorination, KMn04. 

10-30 

Ozone can not be stored, it must 
be generated on site. 
Hazards as5ociation.with 
chlorination, ozonation. 

Hazards association with 
chlorination, caustic, and C02• 
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Figure 10-1 
Woodburn Water Master Plan 
KMn04 with Filtration 

Well 

Figure 10-2 

Backwash 
Supply 

Filter Loading 4-5 gpm/ ftl 
Filter Run Lengths 24-48 hours 
Filter Efficiency 96%+ 
Area Required = 140 Sq Ft per MG 

Woodburn Water Master Plan 
Cl?f'KMn04 with Filtration 

Well 

HDR Engineering, Inc. 

Filter loading 4-5 gpm/ftl 
Filter Run Lengths 24-48 hours 
Filter Efficiency 96% + 
Area Required = 140 Sq Ft per MG 
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Pumped to 
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Figure 10-3 
Woodburn Water Master Plan 
Ozone Oxidation & Filtration 

Well 

· Backwash 
Supply 

Detention Time 

3-S minutes Filter Loading 4-5 gpm/ ftl 
Filter Run Lengths 24-48 hours 
Filter Efficiency 96%+ 
Area Reqltired = l 40 Sq Ft per MG 

1 

Figurel0-4 
Woodburn Water Master Plan 
Biological Filtration 

Filter Loading 10-12 gpm/ ft7 

Filter Run Lengths 48 hours 

Filter Efficiency 99%+ 

Area Required • 58 Sq Ft per MG 
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Requires 
• . Multiple facilities 
• Raw water transmission piping from neighboring wells 
• Examination of the distribution system hydraulics 
• Property acquisition for some sites 

3) Three neighborhood treatment plants (one located at Well 10, one located in west 
Woodburn, and one located in the so~thwest comer of the City). Conceptual 
layout of the typical neighborhood treatment plant is shown in Figure 10-6. 

Requires 
• Multiple facilities 
• Raw water transmission piping from neighboring wells 
• Examination ofthe distribution system hydraulics 
• Property acquisition for some sites 

4) Wellhead treatment plants (five treatment plants, one each at Well 7, 8, 9, 10, and 
in the southwest corner of the City, southwest plant will .freat the three new wells). 
Conceptual layout of the typical wellhead treatment plant is shown in Figure 10-

7. 
Requires 

• Multiple facilities 
• Raw water transmission piping for the new wells 
• Property acquisition for some sites 

10.7 EVALUATION OF TREATMENT FINALISTS 

Water Treatment Alternative Evaluation 

The four treatment alternatives and four plant location scenarios were developed in order to 
evaluate each treatment scheme. The evaluation was based on general treatment facility layouts, 
the actual design details would be developed during pre-design of the treatment plant. The four 
treatment alternatives considered are: 

• oxidation with potassium permanganate followed by filtration; 
• oxidation with chlorine and potassium permanganate followed by filtration; 
• oxidation by ozonation followed by filtration; and 
• biological filtration. 

The four plant location scenarios considered are: 
• one centralized treatment plant; 
• two neighborhood treatment plants; 
• three neighborhood treatment plants, and; 
• five wellhead treatment plants. 

All required improvements and any phasing that may occur for a plant location were included in 
the cost estimates to assess the fu ll costs of the alternative. 

nceptuallayouts for the different treatment plant capacities that will be required for the 
,vcation scenarios used in alternative evaluation are shown in Figures 10-5, 10-6, and 10-7. The 
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total minimum treatment system capacity was set at 10.5 mgd (the maximum day demand in · 
'020) with an average day demand of 4.5 mgd. To me~t the maximum day demand, four new 
wells with a total capacity of 5.7 mgd would be required. The basic treatment facilities included 
in each alternative are filtration, chemical feed, backwash handling, ·process pumping, operations, 
electrical and control systems. Future facilities are included in the layouts and may or may not be 
required for each facility. 

The conceptual design for the Woodburn treatment plants is to maintain the process stream under 
pre.ssure tluoughout treatment all the way to either a proposed ground level reservoir located on 
the site or directly into the distribution system. The well pumps would typically provide most of 
the pumping head needed through the treatment process. Upgrading the existing well pumps is 
included as a part of the cost of treatment. Additional head would be provided, if needed, by 
process pumps, before or after filtration. Distribution system operating pressures will be 
maintained by the use of the existing elevated reservoir which will be fed by booster pump 
stations that will constructed at the ground level reservoirs proposed within the system. Process 
pumps may not be required with the treatment plants located at the wellheads. Filtration costs are 
based on using 12 foot diameter pressure filters. The loading rates assumed were 4 gprnlft2• 

The filters would be backwashed using treated water from the distribution system and blowers 
for air scour. Backwash basins are included to allow settling of the waste backwash water and 
then recycl~ ofthe decant to the head of the plant. A backwash residuals pump station would be 
used to send settled ·material from the backwash basin to the sewer . 

. ch alternative, except biological filtration, include polymer dosing facilities. Polymer is often 
used to improve the filtration process and also to provide better settling in the backwash basins. 

Other Required Facilities 
The four proposed treatment configurations include the following: 1) a centralized plant; 2) two 
neighborhood plants; 3) three neighborhood plants; and 4) five wellhead plants Depending on 
which treatment arrangement is selected, all options will require certain other faci lities. Each 
alternative and the necessary distribution system improvements are illustrated on the four system 
alternative maps included as Figure 10-8, 10-9, 10-10, and 10- 11. Depending on the location of 
the treatment plant and the number of plants constructed, the distribution system will require 
improvem ents to meet all of the operational criteria established for the system. Piping 
improvem ent projects to increase fire flows and provide even water pressure distribution, and any 
raw water piping proj ects required are illustrated on the system maps. All of the required 
improvements and their associated costs have to be considered wh en recommending the 
treatment plant configuration for the City ofWoodbum . 

Recommended Treatment Process 
The recommended treatm ent process is KMn04 oxidation fo llowed by pressure filtration. This 
process was selected over the other three for ease in operation, economics, flexibility, only one 
chemical is required, compact equipment layout, the process has a proven track record all across 
the United States, the process is readily accepted by the Oregon Health Division, and its ease of 
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Water Treatment Plant Costs 
Budgetary water treatment plant costs were developed for the four proposed locations for the 
;elected process. These costs are presented in Table 10-7, 10-8, 10-9, 10-10. The construction 
costs are for the treatmerlt facilities, transmission piping, and new wells, and included a 30 
percent contingency. The total capital costs represent the construction costs plus the indirect 
costs such as property acquisition, engineering, administration, and permitting. 

The present worth is the cost adjusted for inflation and then discounted back to 1996. Using a 
present worth allows the impact of phasing to be evaluated as to total project costs. 

The present worth of the construction costs for the four alternatives indicate that the 
neighborhood and the wellhead treatment plants are the most cost effective. This is the result of 
the phasing of facilities arid only building when facilities are needed. The central plant present 
worth cost is higher than the other two due to a lack of phasing and the significant amount of raw 
water transmission piping that is required for the alternative. Although both the neighborhood 
and the wellhead alternatives require multiple facilities, the phasing and the reduced raw water 
transmission piping required make them attractive alternatives to the City and offer .significant 
advantages. Therefore, the central treatment plant alternative will not be considered further. 

ADVANTAGES of the Neighborhood plant alternative over wellhead treatment: 
• A reduced number of regionalized facilities 
• Reduced operation and maintenance costs due to fewer facilities to operate 
• Lower present worth costs 
• Fewer plants may make it easier to find acceptable treatment plant sites 
• Chemical delivery simplified to fewer locations 
• Telemetry and control system simplified to fewer locations 

DISADVANTAGES of the Neighborhood plant alternative over wellhead treatment: 
• Larger individual facilities are more costly to construct 
• Larger facilities required, may limit sites avaiiable and public acceptance 
• As scheduled, system will not be able to meet peak demands until all plants are 

constructed. 
• More raw water transmission piping required 
• Higher well pumping costs 
• More impact on system hydraulics 

ADVANTAGES of Three Neighborhood plants over two neighborhood treatment plants 
• Additional fl exibility in site selection and water quality usage 
• Less raw water transmission piping required 
• Smaller facili ties 
• Improved hydraulic distribution within the system 
• As scheduled, fu ll treatment provided for peak demands with the construction of two 

plants Volume 1 
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Totals 

1-43 

1998 

2005 

1997 

$24,330,000 

$440,000 

$910,000 

$300,000 

$20,210,000 
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Total 

Totals 
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$21,490,000 

2010 $6,960,000 

2000 $180,000 

$180,000 

$230,000 

$16,110,000 
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$21,670,000 

2006 $2,750,000 

2012 $4,450,000 
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Table 10-10 

W oodbu· Vater Master Plan 

· Estimated Costs..,_ ,Vellhead Treatment Plants 
----~-,~-~- -.--. ~ .. --.. _ .~. -.. ~~--~,_~~'" ·~--~J.-.. ~ .. ~;~:~-~~ ... -~-;.J~~~~,.~~~~~~~a 

Total 

Total 

Total 

2002 

2002 

2005 

2012 

$3,137,000 

$1,311,000 

$2,989,000 

$2,823,000 

$3,271,000 

$1,269,000 

$205,000 

""0 -< Wells Total ..,._,_, y,yyy .,,n , , v vv 

1 
~ Z, W -NH Drill well at Church on Newberg Highway plus Piping $275,000 2000 $246,000 ·a '\1 1 n n T"'\. _ :1 1 ____ ,, - · '"""'- - •-- - .:-1 n ... 1 ~ ~ _ __ • .._ .....__ _ "' 1 .L _: ... _ ,..,...,. ,.. ,...,... ,... -. .... _ __ 

("D 

~ 

~I'""' Totals $19,069,000 $15,882,000 
w HDR Engineering. Inc. Woodburn Water Master Plan 
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DISADVANTAGES of Three Neighborhood plants over two neighborhood treatment plants -
• More facilities to construct and operate 
• Additional facilities required, sites may not be available and public acceptance may be· 

low 
• Chemical delivery and handling more complicated 
• Telemetry and control system complicated by the additional plant 

ADVANTAGES of the Wellhead plant alternative over neighborhood treatment: _ 
• Phasing of construction very flexible 
• Small localized facilities 
• Less raw water transmission mains required 
• Lower well pumping costs· 
• Least impact on system hydraulics 

DISADVANTAGES of the Wellhead plant alternative over neighborhood treatment: 
• Three more facilities to operate and maintain 
• May have trouble finding acceptable treatment plant sites for some wells in residential 

neighborhoods 
• Highest individual plant construction cost due to multiple facilities 
• Highest operation and maintenance costs due to multiple facilities 
• -May have to hire additional staff . . 
• Delivery of chemicals complicated by multiple locations 
• Telemetry and control system-complicated by multiple facilities 

Based on the budgetary estimates, the treatment objectives, and the operational characteristics, it 
is recommended that W oodbum construct neighborhood treatment plants using KMn04 to 
oxidize thejron and manganese. It is further recommended that the ~ity-ev~luate the ~dv~tages 
and disadvantages and the site selection feasibility for the neighborhood treatment ~lteniative in 
order to determine if two or three neighborhood treatment plants should be constructed. A. 
citizens advisory group should be formed to look at different configur~tions and sites for t9-e 
proposed treatment plants in addition to financial issues. · 

. . 

Regardless of the number of plants selected, the first plant would be constructed in the vicinity of 
Well 10 and have a capacity of 4.8 mgd. It is estimated th·at it would be operational by the year 
2002. Based on current estimates, the plant would not have the capacity to meet the maximum 
day demands within the system in the year 2002. Untreated water from other wells would have to 
be pumped into the system on the few days a year that the plant could not keep up with demands. 
The treatment plant at Well 10 would treat water from Wells 8, 9, 10, and 11. 

If the City elects to construct only two neighborho~d treatment plants, Well 7 water and the . 
proposed Newberg Highway well water would be treated at the second treatment plant proposed 
to be constructed in the year 20 I 0 in the Centennial Park area. This plant would have a capacity 
of7.0 mgd and would treat the water from 4 new wells and existing Well 7. Total system 
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treatment capacity would be set at 11 .8 mgd.- This V(Ould meet the maximum day demands 
through the year 2025 with no redundancy. 

If the City elects to conStruct 3 neighborhood plants, the second plant would have a capacity of 
2.7 mgd and would be located at the Newberg Highway well site. This treatment plant would 
treat water from Well 7 and the Newberg Highway well. It is projected that this plant will be on 
line in the year 2006 bringing system capacity to 7.5 mgd. This would satisfy maximum day 
demands through the year 2011 . 

The third neighborhood plant would be located in the southwest comer ofWoodburn in the 
vicinity of Centennial Park. The treatment plant would have a capacity of 4.3 mgd which would 
increase the treatment capacity in the system to 11 .8 mgd. The plant would treat water from the 3 
new wells planned for the Centennial Park area of the city. This plant is scheduled to be on line 
in the year 2012. A 2.2 million gallon reservoir is proposed for this treatment plant site. The 
reservoir is scheduled to be completed in the year 2010 to provide the city with needed storage 
capacity. 
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11.1 HYDRAULIC ANALYSIS 

Methodology 

CHAPTERll 
DISTRIBUTION SYSTEM 

The City of Woodburn water system was analyzed using the 1,000 pipe version of the Haestad 
Methods hydraulic network distribution model, Cybemet. Cybemet is a program that runs in 
AutoCAD which allows the model to be constructed from AutoCAD drawings or by inputting a 
database. Pipes lengths and diameters, nodes, velocities, flows, elevations, hydraulic grade, 
pressures, and elevation and pressure contours can be selected to be shown on water system 
AutoCAD maps. 

The City created a water system map inAutoCAD. This map was converted into the system model. 
The model contains 890 pipes, 688 nodes, eight wells, and two tanks. To. account for all facilities, 
Wells 2 and 3, and the 60,000 gallon elevated water tank were included in the model. However, 
because they are not typically being used, they were disconnected from the system. As the system 
continues to grow beyond a 1,000 pipes, the City will eventually have to upgrade to a larger version 
ofCybemet. 

Nodes were assigned numbers in the 1000's. Pipes were assigned numbers in the 2000's. Wells 
·--re modeled as static nodes with a pump on their discharge line. Their number designations 

respond to the number the City has given each well. The tanks were also modeled as static 
nodes and numbered in the 50' s. 

Data Collection 

W ater system data which included pipe sizes and lengths, pump curves and depths for each well, 
tank elevations, ground elevation contours, billing information and other input data was obtained 
from the Woodburn Water Division. Locations of pipes, tanks, and wells were obtained from the, 
AutoCAD water system map. 

Calibration 

HDR provided fire hydrant flow test procedures and locations to the City. Utility crews then 
completed the series ofhydrant tests to determine flow, static and residual pressure, and pressure 
drop in known segments of pipe. This information was utilized to more accurately determine 
typical pipe roughness coefficients to be input to the model. In the calibration procedure, pipe 
characteristics were modified until the model more accurately reproduced field obtained data. This 
procedure resulted in reasonable agreement between the model results and measured pressures. 
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Existin2 System Demand 

Demands were distributed based on the number and type (residential, commercial, and industrial) of 
connections within each billing zone. The total average day demands (ADD) and maximum day 
demands (MDD) for the existing system are 1.8 mgd and 4.1 mgd respectively. The maximum 
instantaneous demand is approximately 7.0 mgd. Maximum day demands (MDD) were established 
in the model by multiplying the ADD by 2.3. For the maxiinum instantaneous demands a 
multiplier of3.9 was used. A complete discussion of current and future demands is included in 
Chapter4. 

Results from the computer analysis indicate that during ADD, typical service pressures range from 
approximately 50 psi to 60 psi. Depending upon location, MDD and MID maximum pressures 
were somewhat lower, but still greater than the minimum desired pressure of 40 psi. Low 
transmission/distribution system pressures do not appear to be a probl:em during normal operations. 

"J 

The system pressures are established by the 130-foot-high, 750,000 gallon elevated water reservoir 
located near Broadway and Front Street. As system demand draws down the reservoir level, wells 
are turned on to pump into the system and replenish the reservoir supply. If the level in the tank 
continues to drop after the first well pump has turned on, more pumps will receive signals to tuni 
on and pump into the system until the tank water level begins increasing. The current MID of7.0 
mgd is approximately equal to the total existing pumping capacity of all of the active wells ( 6.8 
mgd). 

Future System Demands 

By the year 2020, the ADD is expected to increase to approximately 4.2 mgd. The :MDD and MID 
are expected to increase to 9.6 mgd and 16.4 mgd respectively. Future demands were distributed . 
based on the population growth and future areas of development. The multiplying factors used to 
determine future MDD, and MID were again 2.3, and 3.9 respectively. Results from the ~omputer 
analysis indicate that with system improvements recommended in the Capital hnprovement Plan, 
the system will be capable of meeting peak day demands and maintain suitaole minimum pressures 
within the system. 

Fireflows 

The effects of fire flow demands were modeled at five locations throughout the system, including 
two locations in future developed areas. Table 11-1 lists these locations along with the maximum 
demand that can be placed· at these nodes while maintaining a minimum residual pressure at any· 
point in the system of approximately 20 psi during MDD plus fire events. Depending on the type of 
land-use and occupancy, fireflow capacity goals ranged from 1,000 gpm for residential up to 5,000 
gpm in indu strial areas. The rationale for dev"elopment of minimum desired fireflow capacities is 
discussed in Chapter 6. 
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. . . 
Table 11-1 

Modeled Fireflows 1996-2020 
• (Approximately 20 psi Residual Pressure) 

.. '• .. Fireflows (gprn). · 
19;6·_· .,., _-· ·-.-_ No.de. . . .. . ne~cription ; . .. .·- 202Q-~-:-. 

1001 Ten Oaks Ln./Seneca! Cr. (res.) 1,480 1,530 
11 80 French Prairie M.S. (school) 4,200 4,490 
1601 Progress Way/Mt. Hood Ave. (ind.) 4,050 5,210 
5003 Southwest ofW. Hayes/Evergreen - 5,000 

(future comm.) 
5016 . McClaren School - 5,000 

Future fireflow service design for the City of Woodburn should be based on ISO requirements. As 
areas are developed, transmission lines will have to be extended into th()se areas. Fireflow delivery 
capabilities need to be recognized and considered when approving building type and occupancy in 
all areas ofWoodburn. City ordinances should be in place to require commercial and high 
occupancy development to utilize fire resistant construction, and fire sprinkler systems to reduce 
fireflow requirements to that which is available from the system. Hydrant tests should be 
completed to determine actual fire delivery capability prior to approving development plans. 

Based on the City's minimum requirements for fireflow, the existing system configuration is able to 
'rovide adequate fireflow supply. However, as part of routine system maintenance and prior to 
.1nal transmission/distribution system design, the actual fireflow delivery capacity should be 
measured at existing schools and other high occupancy buildings to determine if other special 
measures should be taken for fire protection. With identified improvements in place, the model 
analysis indicates that industrial/commercial areas will meet desired fin~flow capacities. Proposed 
improvements include additional supply, transmission, and storage facilities. Proposed 
improvements are detailed in Chapter 12, Capital Improvement Plan. 

Sources of S upply 

The existing configuration of six active well sources located throughout the distribution system 
provides an excellent distribution of sources of supply into the system. As a result, system 
pressures remain relatively uniform throughout the system and there is less reliance on large 
transmission and distribution piping to move water to high demand locations. 

Future fireflow capability was modeled assuming that the City will construct three additional wells 
which along with the six existing wells will be pumped to two neighborhood water treatment 
facilities. Computer model analysis indicated that with the two proposed treatment faciliti es sources 
of supply, construction of the recommended raw and finish water piping improvements, and 
construction of at least one new reservoir, the system will be able to provide the required future 
fireflows. Volume 1 
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11.2 WATER PIPING REPLACEMENT 

Repair History Summary 

There is currentiy approximately 66 miles of transmission and distribution piping ranging from l­
inch to 18- inches in diameter. Approximately four miles are piping with sizes of 4-inches or less. 
The majority ofth{/ system is ductile and cast iron pipe. There is a significant amount of asbestos­
cement pipe in the Senior Estates area of Woodburn. This asbestos-cement pipe has not caused any 
water quality problems, however, the City is replacing sections of it as part of its normal line 
replacement program. The City routmely repairs and replaces older leaking or undersized pipes as 
part of an annual maintenance program. · 

Line Replacement Priorities 

hnplementing a schedule for the replacement of pipelines could avoid any emergency situations or 
future capacity problems. This schedule should be spread over a period of years. Following are the 
priorities for water line replacement: ,> • 

• 
• 
• 
• 
• 

• 
• 
• 

Pipes in areas of related frequent customer complaints. 
Leaking pipes . 
Pipes identified by either maintenance or operations as problem pipes . 
Pipes identified by the computer model as having high velocities and head losses . 
Pipes four inches or .less ill: diameter, and are in areas that have the potential for 
growth. 
Undersized transmission mains . 
Aged asbestos cement pipe . 
Aged steel. or cast iron pipe . 

An annual budget of$50,000 (1996 dollars) is recommended to fund an ongoing substandard main 
replacements program. 

11.3 TELEMETRY AND CONTROLS 

System Summary 

The existing telemetry and control system is approximately 30 years old and it utilizes water levels 
in the elevated reservoir to start and stop the system wells pumps. The control panel located in the 
maintenance building provides information on which pumps are operating, elapsed pump operating 
times, high and low elevated tank level aJanns, and system pressures. The data is manually 
recorded by system operators. The on-off sequencing priority of pumps and operating set points are 
selected by the operator. The telemetry system has no power or system control redundancy. 

It is recommended that the City upgrade their telemetry and control system to a non-proprietary 
solid state digital IBM PC compatible computer based system. The water system module can be 
designed to "piggy back" onto the planned upgrade of the wastewater treatment plant telemetry and 
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control system. This updated water system module should be designed to provide significantly 
enhanced automated control and monitoring functions. System control and performance data such 
as pumping rates, treatment plant production rates, reservoir levels, and other system conditions can 
be monitored and stored electronically for recall and insertion into ·weekly, monthly, and annual 
reports. This computer based system will allow the two proposed treatment facilities to operate 
with minimal on-site attention. The treatment plants would be designed to typically operate 
automatically with daily visits to check on-site systems. The "on-call" operators could also use a 
laptop computer loaded with the software and a modem to remotely call into the monitoring and 
control system to check on system operation or to determine the cause of a system alarm. 

Compliance with Reporting Requirements 

Water Division staff compile an~ report operating system characteristics manually per current OHD · 
requirements. The staff monitor water quality per state requirements and regularly sample and 
submit water for bacterial analysis. The staff will routinely flush water mains to maintain water 
quality in the system. If samples indicate bacterial contamination of the ~y_stern, crews will flush 
and disinfect the area to eliminate the problem. Regular reports include the volume of water 
pumped, sample results, and other maintenance information. 
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I 
day demands. Peak hour demands are projected to be approximately 170 percent of the maximum 
day demand. Multiplying the treatment plant capacities by 1. 7 results in corresponding booster 
pump station capacities of 4.6 mgd (3,200 gpm) and 9.2 mgd (6,400 gpm). Because approximately 
15 percent ofthe syst~m storage should be available in elevated gravity fed storage, the maximum 
finn capacities of these booster pump stations can be reduced to 2, 700 gpm at Well 10 and 5,400 
gpm at Parr Road. It is anticipated that the booster pump station operation will be tied to the water 
level in the elevated tank. The booster pumps will _operate, pumping water into the system, to keep 
the level in the elevated tank at a pre-set elevation. 

For emergency service, it is recommended that each booster pump station be capable of providing 
this rate of flow during a primary source of power-failure. This can either provided by a secondary 
power grid source, diesel engine driven pumps, or an emergency standby generator. 

The first storage reservoir and booster pump station system should be constructed with the Well 10 
treatment plant and put on line by year 2002. The second storage reservoir and booster pwnp station 
should be constructed as part of the Parr Road treatment plant project, If the City decides not to 
construct water treatment plants in their system, it is still recommended that additional storage 
reservoirs be added to the system. The proposed storage and pump station projects are listed in 
Table 12-1 and illustrated in Figure 12-1. 

Transmission 

The system's primary transmission mains are adequate for the existing system. With the 
construction of water treatment plants and storage in the northeast, north central and southwest 
parts of the system, raw water transmission mains will be constructed to pipe water from the wells 
to the water treatment plants. With this arrangement, the hy~aulics of the system will change 
significantly with all of the water supplied to the system from two locations~ Even with this change 
in the system, no significant changes or improvements to the systems were noted from the computer 
model of the proposed system. 

Possible future transmission/distribution problems could occur when trying to maintain adequate 
fire flows in currently undeveloped areas. As areas are developed, developers will be required' to 
extend the transmission mains into these areas and make any improvements necessary to the 
distribution system. The hydraulics of the system will have to be monitored to ensure that as these 
improvements are phased in and temporary hydraulic problems do not develop because of missing 
sections of the piping network. For some developments, it may be necessary to upgrade large 
sections of the system to ensure a high level of service to all of the new areas. 

Distribution 
Volume 
Page 

The existing distribution system pressures throughout the system are generally between 50 and 60 
psi. The computer model did not identify significant deficiencies during maximum day flows. 
Modeling fire flow conditions on the maximum day identified several areas that need to be 

rygraded to meet the required flows while maintaining a minimum pressure of20 psi throughout 
.ne system. The recommended distribution system improvements are listed in Table 12-1 and are 
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CHAPTER12 
CAPITAL IMPROVEMENT PLAN 

12.1 SUMMARY OF DEFICIENCIES 

Sources of Supply 

Currently, the City of Woodburn is meeting maximum day demands with their existing supply and 
distribution system. The water system is supplied by six wells in the Troutdale Aquifer with a total 
capacity of 6.8 mgd. To meet future demands, the City plans to drill four new wells in the west and 
southwest area of the City to increase the total well capacity to approximately 12 mgd. To stay 
ahead of the projected growth in water demands, the City will need to install these four new wells at 
an approximate rate of one well every five years. Proposed well projects are listed in Table 12-1 
the Capital hnprovement Plan. Recommended water system improvements are illustrated in Figure 
12-1. 

Reservoirs/Storage 

Storage is a significant deficiency in the existing Woodburn system. A 750,000 gallon elevated 
steel tank is the only storage facility currently being used by the City. A second 60,000 gallon 
Plf!vated steel tank has been taken out of service due to leaks and the need for maintenance. Based 

~xisting system demands and supply capacities for 1996, the 750,000 gallon reservoir provides 
equalizing storage and minimal fire flow reserves but no emergency standby storage. 

It is recommended that additional storage be provided for equalizing flow to meet peak hour 
demands and for the larger of either the required ISO fire flow reserves or a emergency-standby 
storage. An alternative to providing additional storage in the system is to increase the capacity of 
the source of supply and treatment. Since it costs on the order of 85-90 cents per gallon for stor.age 
and pumping versus more than a $1.25 to $1.50 per gallon to develop additional sources and 
treatment, it is recommended that storage be utilized to meet peak hour demands and to provide 
water for fire flow or other emergency conditions. 

It is recommended that an additional 4.4 million gallons of new storage capacity be constructed 
during the next 15 years. This additional storage capacity will increase the total system storage 
volume to 5.15 million gallons comprised of2.25 million gallons equalizing and 2.9 million 
gallons of emergency-standby/fire flow reserve storage. This additional volume of storage will be 
sufficient for the recommended neighborhood treatment plant configuration to serve the system 
beyond the year 2020. 

It is recommended that the additional storage facilities consist of two each 2.2 million gallon 
reservoirs. The reservoirs will be located on the proposed treatment plant sites. The northeast 
treatment and storage site is at the existing Welll O site at the south end of National Way. This site 

selected because the City currently owns the property and the area is predominately industrial 
L. . dopment. The southwest treatment and storage site is at Centennial Park on Parr Road. Volume 

HDR Engineering, inc. 12-1 
December 1997 - Amended July 2001 

Page 

Woodburn Master Water Plan 
Chapter 12 

1 
1415 

I 
I 

, I 
•I 

il 
II 
I 
' 

a 
H ,, 
I' .I 
· r-
1 
l 
I ,, 

11 · 

~ r· 
II 
!J 

ii 
I! 

i! l 

r 1 

I! 
! I 

I 

I 
i 

I 
I 
i 
i 
I 
I 
i 
! 



1.0 

Locating storage in the northeast industrial area and in the southwest residential parts of the system 
on either side of the centrally located existing elevated reservoir, will serve to improve the hydraulic 
efficiency and balance of the transmission and distribution systems . . 
Because of the fl~t Woodburn topography, storage can either be configured as elevated tanks, 
standpipes, or at-grade storage. Elevated tanks have the highest per~gallon cost, followed by 
standpipes, and finally by the least expensive at-grade storage. 

· An advantage of elevated tanks and standpipes is that water is pumped into storage so that it can 
flow by gravity out" to the system. The capacity of pumps feeding into high tanks can be sized to 
equal the maximum day demands. Instantaneous peak flows and fire demands are then fed from 
storage by gravity flow, thereby reducing the size of the pumps required. During power outages, 
water stored at these higher elevations is still be available to the system by gravity. A major 
disadvantage to these high tanks, in addition to cost, is that they are visible from long distances and 
therefore haye significant visual and aesthetic impacts to the area 

Standpipes operate in a manner similar to elevated tanks and have the same advantages and 
disadvantages. Due to their configuration, standpipes have a significant volume of unusable or 
"dead" storage at the bottom of the tank. This water cannot benefit the system unless booster,pumps 
are provided. Standpipes have significant visual and aesthetic impacts on a neighborhood. 

At-grade cylindrical welded steel storage tanks have the lowest per-gallon cost of the reservoir 
alternatives being considered. Their low profile provide a reduced visual impact to the <;::ity. At­
grade tanks do. have a larger "footprint" and therefore require a larger site than high tanks. In a flat 
area like Woodburn where locating the tank on a hill is not feasible, their most significant 
disadvantage· is that all of the water from the tank will have to be pumped into the system. This is 
necessary to increa.Se the pressure of the water being fed into the system to acceptable leve!s. 1'1!e 
combined capacity of these low head booster pump stations will have to equal ai,lticipated p~ak 
demands fl<;>w rates. Automated auxiliary power should be provided for these "downstream of 
storage" booster pump stations to insure that stored water is available at system pressures during a 
power failure to figh( fires and provide water service to area customers. Woodburn has the 
advantage of already having 750,000 gallons of elevated storage which can be availabh; to gravity 
feed to the system during fire and other emergency conditions. This elevated storage will allow the 
size of the booster pumps to be reduced. 

Based upon discussions with the City staff which identified probable high sensitivity of citizens to 
tall highly visible water standpipes or elevated tanks in the area, it is recommended that economical 
at-grade storage be constructed at .two of the treatinent plant sites. Assuming that forty-foot..:high 
tanks would be acceptable, two equally sized 2.2 million gallon tanks would each be about. I 00 feet 
in diameter. 

...-! ; The booster pump stations located at the proposed reservoirs will work in concert with the existing 
I""( 

elevated storage to meet typical peak hour demands and provide capacity for emergency and fire 
Q,) flow conditions. The two neighborhood treatment plants that would have storage are 2. 7 mgd at 
S Well 1 0 and 5.4 mgd at Parr Road. The treatment plant capacities are designed to meet maximum = Q,) 
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illustrated on the neighborhood treatment system alternative map included in Chapter 10 as part of 
t-he treatment alternative analysis. The improvements listed in Table 12-1 are based on the two 

;atrnent plant (neighborhood) system. The required improvements are dependent upon the · 
location and the number of treatment plants. 

Treatment 

Treatment alternatives and budgetary costs were fully developed in Chapter 10. Tables 10-7, 10-8, 
10-9, and 10-1 0 lists the estimated costs for full system treatment to meet the year 2020 water 
demands for the 4 location scenarios being considered. Based on the estimated costs, operational 
considerations, and system configuration, it is recommended that the City construct neighborhood 
treatment plants. 

Due to the fact that the construction of treatment plants will conceptrate the supply to the 
distribution system, some piping capacities will have to be increased. A 16-inch parallel pipe 
would be constructe~ along Country Club Road and Boones Ferry Road. A 16-inch pipe would be 
constructed to make the connection from Woodbtim Senior High School to ·Highway 214 and Front 
Street. This would supply water to the proposed reservoir at Well 10. 

Telemetry and Controls 

W oodbum is in the process of upgrading their wastewater treatment plant. As a part of this 
upgrade, a new telemetry and control system will be developed. It is recommended that the City 

rdinate the installation of this system with the requirements of the water treatment system to 
_Jade the water.system telemetry and controls. 

12.2 PROPOSED IMPROVEMENTS 

Project alternatives were developed, selected, and prioritized in the following order: 
1. Compliance with regulatory/health and safety requirements 
2. Transmission, distribution, storage improvements 
3. System reliability/repair • I 

4. Sources of supply to meet projected growth 
5. Scheduling of project budgets for financing 

Budgetary costs for improvement projects were estimated in 2000 dollars. The projects and the 
estimated costs are listed in Tables 12-1 , Table 12-2 and Table 12-3. Table 12-llists all ofthe 
projects by type of improvement. Table 12-2 lists the projects by year of construction. Table 12-3 
groups projects by classification of improvement. Projects were scheduled over a 24 year period. 
For the first four years, schedules are developed for each year. For the next 20 years, projects are 
scheduled in five year periods. It is recognized that projects in the final 15 years of the 20 year 
schedule will be revised as the plan is regularly updated. 

The CIP table does not include project costs for distribution improvements in future developed 
areas. It is not known when and exactly where these facilities will be needed. As areas develop, the 
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City will have to detennine. the exact configuration of the transmission pipe system. The CIP 
system maps included in Chapt~r 10 show possible pipe sizes and locations. 

Water Master Plari Committee Recommendations and Capital Improvement Summary 

The City Council appointed a Citizen Water Master Plan Committee to develop preferred 
alternatives for treatment and storage improvements. The committee evaluated the water system 
improvements program, and recommended that a potassium pennanganate pressure filtration 
process be used for water treatment The committee alsq recommended that improvements be 
implemented in three phases. During Phase 1, three treatment plants each with a capacity of 2. 7 
MGD would be constructed along with two 2.2 MG storage tanks and two pump stations, two new 
wells, and three raw water transmission lines. Recommendations for improvements in phaSes 2 and 
3 are split into two different alternatives that achieve-the same goals. Both alternatives provide for 
growth needs, and the only difference is the sc~edule for constructi~n of the fourth treatment plant 
in the west WoOd~um area Recommended improvements for phases 2 and 3 include expanding 
the South Woodburn treatment plant from 2.7 to 5.4 MGD,' adding a &:?.MGD treatment plant in · 
west W oodb~ drilling 4 riew wells, and constructing raw water traDsniissio~ lines from the new 
wells to the treatment plants. Only three new wells may be required if existing Well -In (Nazarene 
Well) is able to be upgraded and utilized. Construction of improvements for phases 1, 2, and 3 

· would begin in 2003,2015, and 2022, respectively. 

Approximately $25.7 million (2000 dollars) in improvement projects have been identified and 
detailed for the next 24 years. These improvements Will provide needed treatment, storage, supply, 
and distribution improvements for the Woodburn system. Completing these capital improvements 
will allow the City of Woodburn to continue to provide City residents with a high quality water 
service well into the 21st century. Improvement projects are shown in Figure 12-1 ·· · · 
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13.1 INTRODUCTION 

CHAPTER13 
FINANCIAL PLAN 

Over the next decade, the Woodburn Water System will be faced with number of significant 
capital expenditures. The main project will include the installation of water treatment facilities for 
iron/manganese removal and possibly disinfection, and the installation of four additional wells to 
meet the future water demand. A sound financial plan is essential for the successful completion of 
these projects. This chapter reviews the financial status of the Woodburn Water System during · 
the last five years. From the annual net available income which was available for capital 
expenditures during that time period, the amount of financing currently available to the water 
system is estimated. The available funds are compared with the required funds for the water 
projects. Recommendations for financing the planned facilities are made. 

13.2 FINANCIAL STATUS 

Table 13-1 summarizes the last five years (1991 through 1995) of financial audits for the City's 
water system. The City allocates its budget into six funds: Water Fund, Water Capital 
Improvement Fund, Water Well Construction Fund, Water Equipment Replacement Reserve 
Fund, and the Water System Development Trust Fund. The available sources of revenues come 
from water user fees, connection and service fees; interest revenues, and miscellaneous 
revenues. 

The Cities' financial audits indicate that during the last five years, the following ranges of 
revenues and expenditures were experienced: 

• Revenues (excluding interest): $863,000 to $1,190,000 
• Total expenditures: $598,000 to $1,000,400 
• Net income (excluding interest) : $185,000 to $382,000 
• Net income (excluding interest) and eliminating capital expenditures: $265,000 -to ' 

$450,000, with an average of approximately $372,000 

13.3 WATER RATE HISTORY 

Table 13-2 summarizes the water rate history over the last 25 years. The last rate increase, 
which was about 15%, occurred in 1992. The majority of the residential meters are 3/4-inch. 
The monthly flat rate for the 3/4-inch meters is currently $7.45 for 400 cubic feet. For 
consumption over the basic quantity, a rate of$0.70 per 100 cubic feet is charged for up to 
3,200 cubic feet. Above 3,200 cubic feet, there is a charge of $0.85 per 100 cubic feet. 

HDR Engineering, Inc. 13-1 
December 1997- Amended July 200 I 

Volume 1 
Page 1423 

Woodburn Water Master Plan 
Chapter I 3 



13.4 FUNDS AVAILABLE FOR CAPITAL IMPROVEMENTS 

The amount of money currently available for financing the proposed capital improvements was 
calculated based on the historical financial status of the water system. The following 
assumptions were made: 

• It is assumed that.80% ofthe average net income of approximately $372,000 is 
available each year for the capital expenditures, which amounts to approximately 
$298,000. ' 

• The projects will be funded with 20-year bonds purchased at 6% interest. . 
• It is assumed that for expenditures and revenues are affected about the 'same by 

inflation, as such inflation is disregarded. 

Based on these assumption, the City could raise bonds to a total of about $3,200;000, with no 
rate increase. 

1'' ; 

13.5 COMPARISON OF AVAILABLE FUNDS WITH CAPITAL IMPROVEMENTS 

The capital improvement plan in Chapter 12 estimated .approximately $ 21.3 million in 
recommended improvements (2000 dollars), but the current rate structure is not adequate to 
fund the recommended projects. A study of the City's rate structure was performed to find · . 
additional sources of funding so that the City could go forward with these projects. 

Financial Consulting Solutions Group, Inc. performed a water rate and syste~ developi:ne~t 
charge (SDC) study in April 2001. The study concluded that rate increases should begin in 
October, 2001, and continue through 2006. The water bill for an average single family residence 
(SFR) would increase by 27 percent each year in 2002 and 2003, then hy 20 percent each year in 
2004 and 2005. Rate adjustments would end with'with an 8% increase in 2006: A typical bill 
for a SFR (1000 cfusage) would increase from $11.65 in 2001 to $29.24 in 2006. These rate 
increases would provide enough revenue for·the proposed projects. 
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14.1 INTRODUCTION 

CHAPTER14 
OPERATIONS PLAN 

Currently the Woodburn Water Division does not have a detailed Operations Plan. This chapter 
presents elements of the operation based on current procedures. The operations plan described here 
consists of four elements: 

• Key Personnel 
• System Operation and Control 
• · Water Quality Monitoring and Reporting 
• Emergency Response 

14.2 KEY PERSONNEL 

The Woodburn Water Division operates within the Public Works Department, under the public 
works director, Frank Tiwari. The Program Manager for water and transportation is Randy 
Rohman. Within the water division there are currently eight staff positions, including four certified 
personnel. Five additional positions are planned within 10 years, including two water treatment 
operator positions. Key personnel within the Water Division are listed in Table 14-1, along with 
planned positions .. The Public Works Department organizational chart is presented in the 
Appendix. 

· ·.· Name.-
Randy Rohman 
Frank Sutter 
Kevin Mills 
Dennis Samson 
Floyd Barth 
Future Position 
Future Position 
Future Pos ition 
Future position 

f!DR Engineering. Inc. 
December 1997- Amended July 2001 

Table 14-1 
Water Division Key Personnel 

City of Woodburn 
- · · · .. · : __ ;fp.o,titl¢: 
Public Works Program Manager 
Superintendent 
Foreman 
Water Tech I 
Water Tech I 
Water Treatment Lead Operator 
Water Treatment Operator 
Asst. Superintendent 
Cross Connection Inspector 

14- 1 

•· Cer9fication 

WD ill # 1526' 
WD III # 5048 
WDI #1 467 
WDI # 1029 
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14.3 SYSTEM OPERATION AND CONTROL 

Components 

The Woodburn water system includes six _active wells, six inactive wells, approximately 66 miles 
of water pipe varying in size from 4 inches to 24 inches in diameter, one operating water storage 
reservoir and one elevated water reservoir which is currently out of service. The distribution system 
operates under a single pressure zone. System pressures are generally 45 psi" to 60 psi. A more 
complete description of the facilities is presented in Chapter 5, Existing System Inventory/Review. 

Normal Operation 

The wells pump directly into the distribution system. The pumps are controlled by an Autocon 
telemetry system based on the water level in the water reservoir. The order in which the individual 
pumps come on-line is set by the operator, and is based on which well produces the highest water 
quality. Currently, Well No. 7 is the most frequently used well. 

Telemetry and Controls 

The central control panel for the Autocon telemetry system is located near the elevated storage tank. 
The central panel contains the following information: 

• 
• 

Indication lights for current status information 
Elevated tank level indicator and recorder 

• System pressure indicator and recorder 
• HAND/OFF/AUTO switches for well pump control 
• Elapsed pump operating time 
• High and low elevated tank level alarms . 

Field data are telemetered to the central panel using leased telephone lines. The high and low 
tank level alarm signals are sent to a monitoring service which relays the alarm to the Woodburn 
police station. There are no operating or intrusion alarms at the wells. The telemetry system has 
no battery backup and is approximately 30 years old. 

Maintenance and Repair Program 

The City has an ongoing program of repair of their system, which is done by the City staff. The 
preventive maintenance program is sununarized in Table 14-2. 
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Table 14-2 
Maintenance Program . City of Woodburn 

Item M~blte~~nce 
. .. 

Freqpe~cy 

Reservoir Drain, clean and internally inspect to _ensure Every three years 
water quality and structural integrity; 
Remove silt build-up on the bottom and 
algae growth off of interior walls 

Valves Operate full open/closed; check for water Annually 
tightness; uncover where buried; clean out 
valve boxes 

Water Mains Flush lines Semi-~ually 

Water Mains Inspection and service line repairs Annually and As 
Needed 

Hydrants Inspection and Repair .. Annually 
Operate; check drain rate; lubricate as 
necessary; measure pressure; paint as 
necessary 

Pressure Testing and Repair Annually 
Regulating 
Valves 
Pumps Brief Inspection. Log and record motor Daily 

current draw, check packing, log and record 
gallons delivered and pump motor hours; 
check motor oil level; measure and record 
static or pumping water level; check motor 
noise, temperature; and vibration 

Pumps Detailed inspection. Change oil, perform Annually . 
maintenance required by manufacture 

Meters Inspection and Repair Annually 
Check all fluid levels and lights, and other Daily 

/ 

Equipment: safety related items. 
Backhoe, Replace fluids and filters in accordance with As needed 
trucks manufacturers recommendations 
Tools Clean after each use; lubricate as necessary As needed 

Cross Connection Control 

The City conducts an active program for systematically identifying and controlling cross 
connections. The program includes a careful review of all proposed construction for potential 
cross connections. During construction, the City ensures proper compliance by inspection 
according to code requirements. All backflow preventers are inspected annually to ensure proper 
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function. The City maintains records of cross connection control and backflow prevention device 
testing. The City plans to bring a cross connection inspector on staff. · 

. 
Eguipment and Supplies Tracking 

The City maintains a stockpile of all critical repair parts, tools, and equipment. The City maintains 
a complete inventory of all repair parts. As repair parts are use~ they are reordered to keep 
supplies current. The City maintains an adequate supply of chlorine for superchlorinating lines as 
necessary. 

Response. to Water Quality Complaints · 

Every customer complaint concerning water quality is received and investigated promptly. The 
City maintains records of customer complaints pertaining to water quality and the follow-up 
action undertaken. 

14.4 WATER QUALITY MONITORING AND REPORTING'" . 

Monitoring 

The City routinely collects and submits water samples for laboratory analyses af the frequencies 
prescribed by OAR 333-061-0036. The water quality monitoring program is summarized in 
Chapter 9, Water Quality Assessment. The City monitors for the following parameters: 

• Coliform 
• Lead and Copper 
• Inorganic Chemicals (IOCs) (Phase II and V) 
• Volatile Organic G~mpounds (VOCs) (Phase II and V) 
• Synthetic Organic Compounds (SOCs) 
• Gross alpha activity 
• Sulfate 
• Arsenic 

Reporting, Public Notification, and Record Keeping 

Reporting requirement are described in Chapter 9 for the individual contaminants. The City 
maintains records of all raw water quality, both chemical and microbiological, as well as current 
records relating to the sampling and analysis undertaken to assure compliance with the maximum 
contaminant levels. 

The City has established procedures in conformance with ORD 333-061-0042 Public Notice for 
cases when the system violates a primary water quality standard; or they fail to meet monitoring, 
and analytical testing requirements. Standard notices provide a clear explanation of the violation, 
adverse health effect, remedial action being taken, and steps the consumer should take to minimize 
risk. Volume 1 
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The procedures call for notices by publication in a daily newspaper within 14 days after the 
violation and by direct mail or hand delivery within 45 days after the violation. The OHD may 
waive the mail or hand delivery requirement ifthe violation is corrected within 45 days. For an 
acute violation, including acute coliform, nitrate, and a water borne disease outbreak, a copy of the 
notice is to be furnished to the radio and television stations serving Woodburn within 72 hours after 
the violation. 

14.5 EMERGENCY RESPONSE PROGRAM 

The City has an Emergency Response Plan which includes: 

• Vulnerability Assessment 
• Contingency Procedures 
• Emergency Response Procedures 

The City has taken appropriate measures to develop a reliable system. The City's ·six active wells 
provide a multiple water source. In the event of pump failure, all areas within the distribution 
system may be served by the remaining wells. In the event of electrical power outage, all pumps 
are connected with diesel-driven engines. 
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I 
)Memo 

To: Frank Tawari, Jim Mulder; Dave Torgeson; Bob Shields 

From: Deniece Won 

Date: 11/5/2003 

Re: Adopting Storm Water Master Plan 

'• 

I have talked with each of you about the issue of adopting the Storm Drainage Master Plan 
to replace the plan adopted in 1989. As you know, the decision is complicated by the fact 
that the storm water plan is one of three facility plan items in one work task of our periodic . 
review work program. Consequently, our decision needs to satisfy both that work task and 
Goal 11, w hich is implemented by the public facilities planning rule . 

l:his memorandum is intended to help you to decide what work remains to be done and in 
what order. I suggest we have a short meeting next week to discuss this. 

In summary, I have identified the following tasks to be completed: 

Storm Drainage Master Plan 

1. Amend storm water master plan to delete population projections .. 

2. Include the f ollowing in the storm water master plan .. 

a. List of needed long t erm project s 

b. Rough cost estimates by project 

c. Discuss funding 

3 . Identify any comprehensive plan amendments needed due to storm water 
master plan 

4. Identify any implementing regulation(s) needed due to storm water master 
plan and prepare for adoption 

Water Master Plan 

5. Water plan population projection alternatives 

a. Amend to be consis tent w ith interim population of 34,9 19 

b. Develop explanation that water plan is consistent with Goal 11 

6. Amend w ater plan to include the f ollowing : 

a. Sensitive aquifers inventory 
Volume 
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b. Wellhead protection Plan 

c. Hazard substance cleanup site inventory 

d. Water rights review 

7 . Identify any comprehensive plan amendments needed due to water master 
plan 

a. Promotion of water conservation by low water demand landscaping for 
retail customers 

8. Identify any_ implementing regulation(s) needed due to water master plan and 
prepare for adoption 

a. Promotion of water conservation by low water demand landscaping for 
retail customers 

Sanitary Sewer Plan 

9. Review sanitary sewer plans; provide appropriate updated inventory, needed 
projects, etc. 

10. Adopt any necessary sanitary sewer plan amendments and implementing 
ordinances 

Water. Storm Water and Sanitary Plans 

11 . Adopt water and storm water master plans and any associated comprehensive 
plan amendments and implementing regulations 

.
) Periodic Review Work Task. Our periodic review work program includes a requirement that 

we adopt a storm water master plan. In addition, the work task requires us to complete a 
wat er plan and to review and submit a wastewater plan. All t hree facility plans are part of 
one periodic review work task. That work t ask is set out in Exhibit A. In answering the 
question concerning adoption of the storm water master plan I have also taken into account 
our obligations f or completing work task 3.a., including the water and sanitary sewer master 
plans. 

The work task requires that it be consistent w ith growth management approaches 
developed in Task 1. Task 1 requires a buildable lands inventory, documentation of growth 
trends, analysis of housing demand, and preparation of a growth management ordinance. 

Goal 11. When a city makes a decision to adopt or amend a comprehens ive plan, the 
decision must be consistent with applicable goals. Goal 11, implemented through the public 
facilities planning rule, applies in the situation of adopting a facility plan. The Goal 11 rule 
requ irements are summarized in Exhibit B. 

The City could satisfy the LCDC requirements by adopting each entire master plan as a 
supporting document to the comprehensive plan. When the city addresses matters not 
required to be addressed by the rule, LCDC may not review them. OAR 660-0 11 -00 10(2). 
However, by adopting the additional matters (such as location of lateral lines) as a land use 
decision and as a comprehensive plan, the city is bound to make future decisions in 
compliance with that plan. Flexibility in future decisions in implementing the master plan 
could be unnecessarily restricted if the entire master plans were adopted as a supporting 
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document to the comprehensive plan. Desired flex ibility may be retained if the plan is clear 
about what is mandatory and what is discretionary. Dave may want to consider whether 
there are provisions in either the water or the storm drainage plans that would be mandatory 

) if we adopted the whole plan for which we prefer to reserve flexibility. An alternative to 
adopting the whole plans would be to adopt a separate a "public facility plan " that includes 

' the things required by Goal 11. 

Preliminarily, it is your preference to adopt by ordinance only those portions of the master 
plans that are required for Goal 11 compliance. It appears feasible t o assemble into one 
document, a "public facilities plan" element that will become part of the City's 
Comprehensive Plan, but that does not include information not required by the Goal. 

Summary of Issues. 

Population Projections. Work task 3A requires that the City use the "Marion County 
coordinated 20-year population projection" to determine demand for facilities, which is 
26, 290. Marion County and LCDC have subsequently agreed the City may use the number 
of 34,919 for interim planning purposes. The plans were prepared for a projected 
population greater than LCDC has agreed the City may use. All three facility plans rely on 
the population projection decision made in the 1995 sanitary sewer master plan that the 
City w ill have a 3.4 percent annual growth rate. That growth rate results in a year 2020 
permanent population of 38,586, w ith a seasonal population of 4 ,099 (for a total of 
42,685) . 

The adopted comprehensive plan projected a year 2014 population of 28,000. The City is 
currently studying its future growth needs. The most recent (unadapted) study by 
EcoNorthwest projects a low population forecast of 31 ,674 and a high forecast of 38,4 77 
for the year 2020. 

The sanit ary sewer and storm sewer plans consider the populat ion equivalent of full buildout 
of the city under current zoning at maximum density. That number is 125,000 people. 
A Jgh this may be a very long term projection, considerably beyond the 20-year planning 
pelovd, the number would likely alarm DLCD on reviewing our facility plans. 

The water master p lan uses the f igure 38,586 (permanent residents only) - thi s is only 
2,667 more people than the agreed upon interim planning number. The plan projects that 
the City w ill need t o produce (demand plus water lose) 4.4 7 mgd per day on an average day 
and 10.28 on a maximum demand day. The city consumes 97 gpd per capita. The ext ra 
2, 667 projected popul ation thus accounts for 6 percent of projected average day demand, 3 
percent of projected maximum day demand, and 5 percent of t otal required storage 
project ed fo r year 2020. Because the capacity of water systems is designed to satisfy fi re 
and em ergency f lows which exceed the requirements of user consumption, the fact that the 
numbers are a little off may have no consequence on the planned infrastructure. That is, 
we may adopt the plan as is if we are able to explain that the discrepancy is of no 
consequence. I believe an alternative would be t o slightly adjust the per capita consumption 
from 92 to about 100 gallons, which is a normal average consumption. Such an adjustment 
in consumption would just ify the planned facilities if the population figure were reduced. 

The Storm Drainage Master Plan discusses projected populat ion and is consist ent w ith the 
water and sanitary plans. However, the population projection appears t o have no relevance 
to the infrastructure planned in the master plan . Change in storm wat er runoff vo lume and 
rate is a funct ion of impervious surface, not population growth. The consultant did not 
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consider population growth when arriving at increases in impervious surface over the 
planning period. Rather, the impervious surface existing in 1994 was determined from 
aerial photos. Future impervious surface was determined by assuming an annual growth 

) rate of 3.4% and considering the maximum development allowable under existing 
comprehensive plan designations. It appears to me that the Storm Drainage Master Plan 
could be amended to remove the grow th projections without affect ing anything in it. 

Water Plan Work Task Item. The periodic review work task contains four items that we 
agreed to complete for the water plan. I understand that the work on those items is 
complete. That work could be incorporated into the Water Master Plan, or included in the 
Goal 11 pub.lic facilities plan . 

Storm Drainage Master Plan Lacks Some Requirements of Goal 11. As out lined in Exhibit B, 
the Goal 11 rule requires a list of needed projects, rough cost estimates by project , 
identification of project location or service area, and a general estimate of w hen long term 
projects will be needed . The Storm Drainage Plan does not satisfy these requirements. A 
goal 11 rule requirement is that public facility plans contain a funding discussion. The 
Storm Drainage Master Plan lacks a discussion of funding for the operation and maintenance 
of storm w ater facilities. 

What Form Should the Public Facilities Plan Take? The public facilities plan is required to 
address four subjects: sanitary sewers, water, storm sewers and transportation. The City 
council has already adopted and obtained acknowledgement of the Wastewater Facilities 
Plan and the Transportation System Plan in their entirety. As noted, · maintaining maximum 
administrative flex ibility may be a reason not to adopt the water or storm w ater plans in 
their entirety. If there are items included within the w ater or the storm w ater pl an that 
could be considered mandatory requirements the plans could be amended to specify w hat is 
m andatory and w hat is a guiding principle subject t o the City Engineer' s discret ion. 

J Alternative ly, we could create and adopt a different document, a "public f acilities p lan," 
from parts of the plans and submit that to LCDC for period review compliance. As noted 
above, I underst and you may pref er t o adopt a separat e Goal 11 "f acilities plan" specifica lly 
f or LCDC approval that is an element of the comprehensive plan and separately adopt the 
enti re wat er and st orm mast er plans, so that the entire plans are not land use plans. 

How Should the Plans be Adopt ed? The transportation plan was adopted by Ordinance and 
incorporated into the Cit y's Comprehensive Plan. The Wastewat er Facilities Plan was 
adopted by resolut ion. A f acilit y plan has the charact er of making general policy for t he city 
and thus should be adopted by ordinance. The ord inance adopting t he storm water plan 
should amend t he flood plain ordinance t o repeal the St orm W ater Management Plan and 
replace it with the Storm Dra inage M aster Plan. 

I 

The Public Faci lit ies Rule def ines a "public f acility plan" as "a support document or 
documents to a comprehensive plan," that describes the facilities that support the land uses 
designated in the comprehensive plan. By defining t he fac ilities plan as a "support 
document to " a comprehensive plan, not as a part of a comprehensive plan, the rule does 
not require that the fac ilities p lan actually be part of the comprehensive plan (w hich needs 
to be adopted by ordinance). Consequently, the City is not necessarily amending it s 
comprehensive plan when it adopts a facility plan. 

A decision adopting a Water M aster Plan would be a "land use decision" because t he 
com prehensive plan contains st orm drainage pol icies with which the storm master plan 
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needs to be consistent and because the Goal 11 Administrative Rule requires the city to 
adopt certain portions of the storm water master plan as part" of the comprehens ive plan. 
Because a decision to adopt a facility plan is a land use decision, and is not a quasi-judicial 

) decision, these plans should be processed as a Type V land use decision under the 
Woodburn Development Ordinance. 

1t Comprehensive Plan Amendments are Necessary Due to Water and Storm Water 
Plans? The policies in the storm water and water plans need to be compared with those in 
the current comprehensive plan, which may need to be amended to include storm and water 
policy choices made in the master plans. Consider incorporating the objectives of the storm 
water plan , pages 1-2 through 1-3 into the comprehensive plan. 

The storm water management goals on page 11-3, could be included in the Comprehensive 
Plan. 

What Implementing Ordinances are Necessary. 

The "policy provisions" pages 11-4 through 11-19 appear regulatory in nature. We should 
consider revising these in ordinance form. Concerning these policy provisions, I preliminarily 
note the following . 

1. These provisions contain ~~reimbursement" provisions. The City has a 
reimbursement district ordinance (No 2237). That ordinance contains 
procedures for creating a district, calculating an equitable allocation of cost to 
benefited properties, collecting and distributing the revenues. The purpose of 
the policies in the storm drain plan is to provide a developer an opportunity to 
request that the City participate in the costs of a storm sewer w hen the City 
wants the sewer to be oversized to meet future needs. Use of the term 
"reimbursement" is somewhat confusing. 

Our sanitary and storm sewer ordinance allows a person who oversizes a 
facility to request the Council to form a reimbursement district to receive 
payment from benefited properties. The plan should be clear about the two 
different procedures. 

2 . The provisions allow fill in the floodway fringe, but not the floodway, of 
primary drainageways, pursuant to the city's Floodplain Ordinance without 
qualification. Land in the floodway fringe may be wetlands and subject t o 
Army Corps of Engineers and Division of State Lands removal and fill 
requirements. The outright allowance to f ill floodway fri nge areas should be 
qualified to fill of not more than 50 cubic feet or w it h DSL approval. Because 
fill is specifically allowed in the 100 year f loodplain of primary drainageways it 
impliedly is not allowed in secondary and loca l drainageways . I assume that 
the intention is to allow fill in all floodplains outside of floodways. 

3. The fill provisions appear inconsistent w ith the floodplain ordinance. I leave 
checking that to your expertise. 

4. The definitions of primary, second ary and local drainageways encompass the 
entire drainage system within the applicable basins . The regulations on closed 
and open conveyances consequently apply to the entire basin not just the 
channe l of the receiving stream or tributary. I assume that t he intent is that 
streams should be open channels and uplands should have closed 
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conveyances (except detention faciiities). Also, all the tributaries are "waters 
of'the state" and would require a fill permit from DSL to convert them to 
closed conveyances. As our experience in attempting go enclose Goose 
Creek shows, permits are unlikely. The plan should clarify that all streams, 
including intermittent tributaries that receive stormwater from uplands should 
be remain open channels . 

The following ordinances (or operating guidelines) may be necessary or desirable to 
implement the Water Master Plan. This list is offered only for discussion purposes. 

1. Best Management Practices for Industries within the influence zone of the 
City's wells 

2. Water Conservation Requirements 

a. Promotion of conservation for nurseries and park department facilities 

b. Low water demand landscaping in all retail customer classes. 

3 . Water system standards 

The following ordinances (or operating guidelines) may be necessary or desirable to 
implement the Storm Drainage Master Plan. This list is offered only for discussion purposes. 

1 . Erosion and sediment control standards for construction activities that disturb 
land (e.g. , silt fences, temporary storm water detention ponds) -
Alternatively, just rely on EPA' s NPDES permit requirements that regulate all 
construction on parcels of one or more acres, adopting no local regulations. 

2. Drainage regulations for new development and redevelopment (e.g., 
protecting wetlands, use of best management practices such as grassed 
swales or porous pavement). 

3. On-site Detention facility st andards. The policy provisions contain mandatory 
detention requirements fo r nonresidentia l developments w ith more than 2 .5 
acres impervious surface and residential developments with more than 5 gross 
acres. The provisions contain construction standards and require the owner 
to mainta in. They do not address issues of aesthetics or safety. For 
subdiv isions, maintenance responsibility may be an issue. A homeowners 
association may not be an adequate body for ongoing maintenance if a 
detention facility is the only reason for their existence. Detention facilities 
serve a pollution control function as well as a flood control function, should 
pollution control considerations be included? What about locational guidelines 
for det ent ion faci lities - ( wouldn 't some locations be easier t o maintain than 
others, safer or more attractive?) 

4 . Public detention fac ility operations and maintenance program 

5. Financing mechanism for operating and maintaining detention fac il ities 

Timing of Urban Growth Boundary Expansion and Public Faci lity Plan Adoption. A major 
city effort is underway to submit an urban growth boundary expansion proposal. Among 
the considerations in proposing a UGB amendment are the service abilit ies and cos ts of 
vari ous poss ible locations of expanding. Should the facility plans be amended t o address 
the UGB proposal at the same time as the storm water and water plans are adopted? 
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Managing all the studies and amendments at once may be difficult. An alternative approach 
would be to adopt the facility plans soon for the existing UGB. Later, after the need f or the 
UGB amendment and its location is justified, we could prepare an amendment t o all the 

) facility p lans (sanitary sewer and transportation, water and storm water) t o demonstrate 
arlequate facilities to serve the proposed UGB amendment. 

lEW OF PLANS FOR COMPLIANCE WITH OAR 

Sanitary Sewer Plans. 

The sew age treatment plant plan and the collection facil ities plan were prepared by a 
consultant in 1995 to meet the city's projected needs through the year 2020. The plan 
results required changes in the comprehensive plan. In 1 996 the City completed a draft 
wat er f acilities master plan. A substantial goal of the city was to improve the aesthetic 
quality of the water. The water plan too, was prepared to meet the city's projected needs 
through the year 2020 . Both plans included the area within the present UGB (except for 
one UGB amendment for Davidson Farms, Ord. 2146) . 

The sanitary sewer treatment plant plan is based on a projected t otal summer populat ion 
equivalent (residential flows and an equivalent for commercial and industrial flows), of 
61,430 (increased from the 1993 population equivalent of 29,085. Residential flow was 
60.9 percent, industrial flow is 26.8 percent and commercial is 12.3 percent. The plan 
assumed the growth in population would be 3.4 percent, from 17 ~. 707 in 1993 to 43,659 in 
2020. It also assumed an increase of flow from industrial users and commercial users 
w ould be 1 .0 and 3.4 percent respectively, over the 25-year planning period . 

The sanitary sewer collection facil ities plan included land within the UGB plus addit ional land 
t o the w est and the east of the UGB. The collection facilities plan addressed two planning 
periods, 5-years (1997) and full buildout. (It does not specifically plan collection facilitie s a 
20-year planning period). Buildout development levels assumed residential land would 
dP""!Iop .at the maximum density allowable under the comprehensive plan . At full buildout 
t ·an projected 38, 2 2 5 low density residenti al units and 8, 175 high density residential 
unn:s (a t otal of 46,400 residences). The plan assumed 2 . 7 persons per unit. Thus, the 
pl an projected 125,280 people at full buildout. It assumed res ident ial uses would generate 
flows of 1 00 gallons per capita per day and commercial and industrial uses w ould generate 
3,000 gallons per acre per day. 

The wastewat er f ac ilities plan (all three volumes) was adopted in July 1995 . (Res. 1308). 

On Sept ember 16, 1997 , t he City adopted amendments t o t he comprehensive p lan t ext 
(Ordinance No.2201) ca lled for in by t he sanit ary sewer and wat er plans. Those 
amendments m ade the f ollowing changes: 

1. Described the Cit y's wat ersheds 

2. Described water quality requirements fo r t reatment plant outfall and status of 
STP construct ion 

3. Described storm water drainage basins 

4. Adopted st orm drainage pol ic ies 

5. Adopted wastewater goals and policies 

6. Adopted wat er goals and poli cies 
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DLCD was given notice of the plan amendment, and a copy of all three volumes of the 
sanitary sewer plan, pu·rsuant to the post-acknowledgement procedures. This decision, to 
implement the 1995 sanitary sewer and 1996 water master plans occurred two-months 

) after the date of the adoption of the City's periodic review work program. Apparently, that 
decision was not made in response to the periodic review work program to satisfy its 
requirements. 

Water Master Plan 

Woodburn prepared a water master plan in 1996 and updated it in 2001. The water master 
plan was prepared for all the land within the City's acknowledged UGB. 

I have found no evidence that the water master plan document has been adopted by City 
Council. Therefore, no adopted plan addresses water sources, treatment systems, pumping 
system; or primary distribution system. Consequently, the comprehensive plan does not 
satisfy Goal 11 public facilities rule requirements. 

However, the water master plan satisfies the public facilities rule requirements. The water 
master plan addresses the City's water source, storage and distribution systems. It 
considers the City' s water facility needs for the year 2020 and beyond to 2040. Its year 
2020 planning period .is based on a projected permanent population of 38,586 (plus a 
seasonal population of 4,099 for a total of 42,685)". 

The plan contains a map of the inventory of wells, reservoirs, and distribution facil ities by 
size. It contains a capital improvements list (Table 12-1) through the year 2022. Needed 
projects are listed and the projected construction year is identified for each project, along 
w ith the estimated project cost expressed in year 2000 dollars. The projects and the 
estimated costs are listed in Tables 12-1, Table 12-2 and Table 12-3. Table 12-1 lists all of 
the projects by classification of improvement. Table 12-2 lists the projects by year of 

) construction. Table 12-3 groups projects by classification of improvement. Projects were 
scheduled over a 24-year period. For the first four years, schedules are developed for each 
year. For the next 20 years, projects are scheduled in five year periods. Chapter 13 
contains a financial plan. 

) 

To analyze the capacity of the system and identify deficiencies that may exist, the plan 
assumes a number of standards (see pages 7-3 to 7-4). These standards should be adopted 
by public works as operating standards. None of these standards has characteristics of land 
use regulations and should not be adopted as amendments to the comprehensive plan nor 
as an ordinance implementing the comprehensive plan. 

The water sources, storage and distribution syst em are adequate to meet ex isting needs. 
Replacement over a period of years is desirable for small and aged lines. To meet projected 
growth the City needs new wells and storage (these are currently in progress). The biggest 
deficiency in the water system identified was the aesthetic quality of the water . To solve 
this problem, treatment facilities were proposed to be added to the system (this is currently 
in progress). These new facilities are expected also to satisf y expected future safe drinking 
water act standard s . The plan also identified a need for additional storage for emergencies 
and fi re flows. No deficiencies were id entified in the transmission system , except t o 
connect new w ells and treatment f ac ilities . 
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Only one recommendation of the plan potentially has an effect on the contents of the City's 
comprehensive plan or zoning ordinance. That recommendation is to promote water 
conservation by low water demand landscaping for retail customers. 

) Storm Water Master Plan 

·orm Water Management Plan was adopted in 1989, and is still in force. That plan was 
.... ___ pted by reference in the Flood Plain Ordinance. A new Storm Drainage Master Plan was 
developed between 1996 and 2001 . General information and proposed recommendations 
were updated for the year 2001 . The hydrologic and hydraulic modeling is based primarily 
on data and assumptions made for conditions existing in 1996. 

The Storm Water Master Plan used the Woodburn Comprehensive plan as the basis for 
projecting future conditions in the areas that are currently unserved. Plan. Pg. 2-6. 

"Woodburn's population in 2000 was about 21,500 people. Projections made in 
production of the Wastewater Facilities Plan, (CH2M HILL, 1995) indicate that the 
City can expect the population to increase to 125,000 people by the time complete 
buildout of the Urban Growth Boundary is complete. The development that occurs 
with population growth will typically produce increases in stormwater runoff rates 
due to increases in the impervious area caused by new roads, roofs and hard 
surfaces." Plan pg . 2-7 

The 125,000 population is vastly in excess of any population projections for a 20-year 
planning period . The storm water plan does not use population in calculating storm water 
system capacity requirements . It uses impervious surface projected for the planning period 
based on an assumption that new development will occur at maximum allowable density 
under the acknowledged plan and zoning designations. Consequently, it is not necessary to 
discuss population projections at all in this plan. 

Improvements identified as needed are of two types. One is to solve ex isting problems, the 
ot• · is to serve growth needs. 

Pn.JJcct s to solve existing problems are included within the 5-year capital improvements 
program, except those that pose a lower level of ri sk and that w ill increase due t o future 
development. A ll but two of the 5-year improvements involves a street. Those two involve 
detention facilities , both use an existing park as a temporary storage area , although one 
proposes t o also use land currently privat ely owned. 

Projects needed t o serve new growth either involve onsite f aciliti es t o st ore and delay 
release of storm water or invo lve increasing capacity in ex isting conveyances . The Storm 
Drainage M ast er Plan distinguishes development on large parce ls from development on sm all 
parce ls. For large parcel development construction of onsite st orm drainage f aciliti es is the 
responsibility of t he developer. The plan provid es a comput er model f or use in det ermining 
t he imp act of w ater f rom a development site on the downstream conveyance system. 

The plan does not include a list of long term project s nor does it contain any discussion on 
cost estimat es or t he funding for developing needed f acilities . All of these are required by 
Goal 11. The funding discussion needs t o inc lude existing funding mechanism s, possible 
altern at ive mechanisms, and t he ability of the existing and alternative mechani sm s t o fund 
t he needed projects . The funding mechanism discussion may be described in t erms of 
general guidel ines or local policies . 
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Because Woodburn has not had a source of revenue dedicated to storm water facilities, the 
City's past involvement in operating and maintaining storm .water facilities primarily has 
been limited to those facilities associated with streets, which are gas tax eligible 

) expenditures. The plan does not include a discussion of funding for the operation and 
maintenance of detention facilities that developers may dedicate to the City. The plan is a 
logical place for a discussion of the existing and future O&M costs and funding sources, 
alternatives, how storm water master plan policy choices may affect the costs and 
financing, and provide a strategy for the City to address its funding needs. 

) 

) 

PERIODIC REVIEW PROCEDURE 

The decision to adopt all or part of the storm water master plan as part of the 
comprehensive plan would be a legislative land use decision, and processed pursuant to the 
Type V procedures in the zoning ordinance. 

Completed work tasks are to be submitted to DLCD, after a final decision by the City, along 
with a list of persons who requested notice ot the decision. DLCD first determines whether 
the submittal is complete because it contains all required elements identified for that task in 
the work program. DLCD may review an incomplete submittal and require further work on 
the missing material. OAR 660-025-0140 contains specific requiremE:'nts for the content of 
the notice. 
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Exhibit A 

PJ:RIODIC REVIEW WORK TASK 3.A. 

City of Woodburn's periodic rev iew program work task 3a provides as follows: 

Update Public Facilities Plan: 

The public facilities plan will be coordinated and updated and incorporate revised 
policies that are consistent in serving growth management approaches developed in 
Task 1. 

1. Prepare detailed work program for subtask 3 .a. 

2. Use Marion County coordinated 20-year population projection t o d etermine 
the potential demand for critical public facilities and services. 

3. Use Marion County coordinated 20year population projection to determine the 
potential demand for public facilities and serv ices, i.e. , parks/open 
space/schools. 

4 . Review/submit wastew ater plan. 

5. Complete water plan: 

a. Sensitive aquifers inventory; 

b. Wellhead protec.tion plan; 

1) identify and describe the resource and confli cting use; 

2) analyze dat(a] ; 

3) prepare t echnical paper; 

4) evaluate impacts on buildable land inventory ; 

c . hazard substance cleanup site inventory; and, 

d. look at water rights. 

6 . Complete storm water plan. 

7 . Incorporate findings int o a public facilities plan 

8 . Recommend amendments to the comprehensive plan text and map and to the 
city's implementing ordinance, consistent w ith the fi ndings of t he study. 
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Exhibit B 

OAR 660 Division 11 - Public Facilities Planning Rule 

Facilities Required to Be Addressed. The Public Facilities Planning Rule requires cities to 
adopt certain elements of water sewer and transportation plans as elements of their 
comprehensive plans. The facilities systems required to be addressed in the comprehensive 
plan (excluding transportation facilities), are limited to the following : 

(a) Water: 

(A) Sources of water; · 

(8) Treatment system; 

(C) Storage system; 

(D) Pumping system; 

(E) Primary distribution system. 

(b) Sanitary sewer: 

(A) Treatment facilities system; 

(8) Primary co llection system. 

(c) Storm sewer: 

(A) M ajor drainageways (major trunk lines, streams, ditches, pump stations 
and ret ention basins); 

(8) Outfal l locations. 

The cit y m ay include in their facilities plans matters beyond those minimally required as 
list ed above. 

The rule requires that a public faci lity plan contain the following item s: 

1 . Inventory. An inventory and general assessm ent of t he condit ion of all the 
significant public f acility syst ems whic h support the land uses designated in 

. the acknowledged comprehensive plan; The required public f ac ility syst em 
inventory may be incorporated by reference if the inventory is included in 
another document. The inventory is required to include the f ollowing : 

a. 

b. 

c. 
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Mapped location of the facil ity or service area; 

Faci lity capacity or size; and 

General assessment of condition of the fac ility (e.g., very good, good, 
fair, poor, very poor). 



2. List of Needed Projects. The City is required to include in the public facility 
plan significant public facility projects that are needed to support t he land 
uses designated in the acknowledged comprehensive plan: 

b. Listed by title of the project and, and 

c . Describing each project in terms of the 

( 1 ) Type of facility 

( 2) Service area, and 

(3) Facility capacity. 

3. Rough Cost Estimates By Project. The City is required to include rough cost 
estimates for the projects identified in the facility plan and a discussion of the 
existing funding mechanisms and the ability of these and possible new 
mechanisms to fund the development of each public facility project or system. 
These funding mechanisms may be described in terms of general gu idelines or 
local policies. 

4. Identify Project Location or Service Area. A map or written description of 
each public facility project's general location or service area; The city is 
required to identify, in specificity appropriate for the facility, the general 
location of the project. Locations of projects anticipated to be carried out in 
the short term can be specified more precisely than the locations of projects 
anticipated for development in the long term. 

5. Identify Provider. The rule requires each public facility plan to include the 
policy(ies) or urban growth management agreement designating the provider 
of each public facility system. 

6. Identify Project Timing . The City is required to include a general estimate of 
the timing for the planned public facility projects. The city needs t o group t he 
projects as short term (year one through year five of the facility plan) or long 
term (year 6 though term of the planning period). 

a. Short Term Pro jects. For short term projects, the city is requ ired to 
identify an approximate year f or development. 

b. Long Term Project s. For long term projects, the city is required to 
prov ide a general estimate of when the project will be needed for 
project development would exist . That estimate need not be by year, 
but may be by population leve l, serv ice level stand ards, for examples. 

Timing provisions f or public faci lity project s are required to be consistent with 
the acknowledged comprehensive plan' s projected growth estimates, and 
consider the relationships between facilities in providing for development. 

7. Discuss Funding. The facilities plan needs to include a discuss ion of existing 
funding mechanisms and the ability of these and possible new mechanisms to 
fund the development of each public facility project or system. 
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PUBLIC FACILITIES PLANNING RULE REQUIREMENTS 

OAR WATER PLAN SANITARY SEWER STORM WATER 
REQUIREMENT PLAN PLAN 

INVENTORY 

Mapped location 1992 conditions Appendix A 

Facil ity capacity or pages 19-23 Vol II Appendix A 
size 

Assessment of Just completed Yes - deficiencies 
condition inventory, identified 

including size of 
lines 

NEEDED PROJECT 
LIST 

Type of facility Yes -Chapter 9 

Service area 

Facility Capacity or 
size 

ROUGH COST Table 9 -1 
ESTIMATES (deficiencies) 

Everyth ing else is 
needed because of 
growth - a nd w ill 
be funded by 
developer or SOC 

PROJECT Plan Map 
LOCATION 
IDENTIFIED 

PROVIDER Stormwater plan 
IDENTIFIED Pg. 2- 1 

PROJECT TIMING 

Short Term Projects 5-y ear list is in 5-year list is in CIP Chapter 8 

(5 years) CI P 5-year list is in CIP 

Long Term Project s 

(years 6 - 20) 

FUNDING Vol Il l 11-1 

DISCUSSED Rate & SOC st udy 
(1 996) 
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PERIODIC REVIEW REQUIREMENTS 

WORK TASK 

3.a - Update Public Facilities Plan 
Prepare detailed work program for 
subtask 3.a. 
Use Marion County coordinated 20-year 
population projection to determine the 
potential demand for critical public 
facilities and services. 

Use Marion County coordinated 20year 
population projection to determine the potential 
demand for public facilities and services, i.e., 
parks/open space/schools 

Review/submit wastewater plan 

Complete w ate r plan : 

STATUS I COMMENTS 

County adopted 20-year forecasts in 1998. 
For Woodburn the official population 
number is 26,290 

W oodbum, Marion County and LCDC 
have agreed Woodburn can use 34,919 for 
planning purposes 

Water Plan - year 2020 
38,586- permanent 
4,099- seasonal 

total 42,685 
(derived from wastewater facilities plan) 

The periodic review work program is dated 
7/30177. The sanitary sewer plans 
(treatment plant and collection system) 
were prepared in 1995. 

Sanitary sewer plan adopted 7/6/95 by 
resolution #1308 [CB 1647]) - submitted 
to LCDC (all three documents) as post­
acknowledgement decision (not periodic 
review) 

Comp plan amended to reflect plan 9/16/97 
(Ord. # 220 1) 

1 Review Work Done Since 1995 
2 adopt as update to public 

facilities plan 
3 adopt any necessary comp plan 

amendments 
4 adopt any necessary ordinance[s]. 

Sensitive aq uifers inventory None of these topics are required by the 
Wellhead protection plan public fac ilities planning rule. LCDC is 

hazard substance cleanup s ite inventory prohibited by the rule from considering 
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look at water rights prohibited by the rule from considering 

) them, even if we did include them in a 
plan. 

Dave Torgeson says these tasks are 
completed 

1. Review Work Done Since 1995, 
2. adopt as update to public 

facilities plan 
3. adopt any necessary comp plan 

amendments. 
4. adopt any necessary ordinances 

Complete storm water plan Storm Water Plan completed 
Satisfies Public Facilities Rule 

Issues: 
1. Population forecast is 125,000 -way 

over the 20-year projection 
2. How to adopt the policies in last 

chapter- ordinance or operation 
procedures? 

9/16/1997 -comprehensive plan 
Recommend amendments to the: amendments adopted regarding 

comprehensive plan text water 
compre hens ive plan map wastewater 
implementing ordinance storm water 

Including adding an "abstract" of the 
sanitary sewer system 
water system 

[Ord. 2201] 

The 1997 amendments were not done 
through periodic review and were done 
ri ght after the period review work program 
was finali zed. 

Review work done since 1997 to see if 
there are needed amendments. 

1.a - B uildable Lands Inventory Volume 1 
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Prepare detai led work program for 
subtask 1. a 

Coordinate with Marion County to Woodburn, Marion County and LCDC 
develop a 20-y:ear QOQulation Qrojection have agreed Woodburn can use 34,919 for 
to det ermine the potential demand for planning purposes 
residential land 

Document recent demographic, 
economic and transportation trends 
impacting residential land. 

Ana lyze demand for residential IN PROCESS 
land/prepare housing needs analysis, 
pursuant t o Goal 10, coordinate with 
surrounding jurisdictions to address low 
income housing needs. 

Analyze comprehensive plan 
policies/map and inventory related to 
buildable land supply, Goals 1 0 and 14. 

Compare supply and demand in light of 

) policies. 

Incorporate findings from public facilities There are no public f acility constraints that 
plan that will affect availability of will affect residential development 
res idential development . 

Coordinate proposed comprehensive plan Commercial and industrial l and study is in 
map changes w ith findings ·and process 
recommendations from commercial and 
industrial I and study. 

Adopt approved SMART development 
recommendation, research overlay 

district/ infill strategies. 

Analyze growth management 
measure/public faci lities strategy and 
develop[] necessary ordinances 

Recommend amendment to 
comprehensive plan text 
land use map 

.) Volu 
/ 

implementing ordinances 
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Chapter 1 

OBJECTIVES OF THE STUDY 

INTRODUCTION 

This section of the Study presents the objectives and goals ofthe Woodburn Storm Drainage 

Study including issues pertinent to the City and its managers and decision-makers. This Study is 

to be used in context with the land use and planning decisions and documents in effect at the time 

of the Study's creation As development and envirorunental conditions in the study area change 

and objectives concerning growth patterns and land use change, the recommendations of this 

Study should be revisited and either confirmed or modified to reflect the new situation This 

Study was developed between 1996 and 2001 . While the general information and proposed 

recommendations for this Study have been updated for the year 2001, the hydrologic and 

hydraulic modeling is based primarily on data and assumptions made for the existing conditions in 

~~ 1996. Specific information about the storm water system can be obtained through the City Public 
;- .. :i 

W Works Department including results of a storm system inventory conducted in 1999. 

REPORT FORMAT 

This study outlines the storm drainage system capital projects that the City of Woodburn will need 

to implement soon. It a lso identifies capital projects that should be incorporated into the City's 

Capital Improvements Program (CIP) as development and growth req uire their implementatio n. 

All of these projects are needed to maintain a high level of runoff control while protecting public 

and private structures and overall public health. Since the City is served by two natural 

drainageways, Senecal Creek and Mill Creek and the two drainages have separate contributing 

areas, many of the report sections are fo rmatted to discuss each drainage separate ly. A review of 

the detail of the table of contents will assist the reader in finding specific information about 
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drainage facilities, runoff quantities and recommendations in each basin. 

OBJECTIVES OF THE STUDY 

The following objectives outline the basis for this Study and are used to guide the analysis and 

decision process in arriving at the recommendations for drainage system modifications and 

improvements. 

l. To provide a methodical and documented guide for development of storm 

drainage facilities in the City 

a. by identifying problem areas that currently exist in the major drainage facilities. 

b. by identifying potential problem areas that will become worse with development 

pressures. 

c. by providing guidelines for· future development and supporting storm drainage 

facilities. 

2. To protect public and private property from flood risk 

a. by identification o f areas which frequently flood 

b. by proposing system improvements to mitigate conditions which contribute to 

flooding conditions. 

1 
Volume~ 
page ~ 

I - 2 

City of Woodburn 

Storm Draninagt Master Plan 



c. by selection of facilities which will convey storm water quantities deemed by 

the Study to be beyond the reasonable risk. 

3. To minimize the public and private costs of drainage facilities 

a. by optimizing use and conveyance capacity of existing facilities 

b. by routing storm flows through natural channels, taking advantage of the 

capacities of those facilities. 

c. by making recommendations that will provide maximum benefit to the public 

while minimizing cost. 

d. by retaining natural drainageways in lieu of constructing structural systems in 

their place. 

4. To make optimum use of the existing drainage facilities 

a. by identifying natural flood storage areas and preserving and enhancing the 

capacity of those areas for similar use in the future. 

b. by routing storm flow in a manner that takes advantage of the natural carrying 

capacity of existing drainageways. 

c. by ident ifying crit ical elements of the existing manmade system and allowing for 

their continued preservation and maintenance. 
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fJ§: 
5. To create a system of drainage facilities that will convey design storm runoff 

safely 

a. by creation of a hydraulic model of the drainage system 

b. by identifying those areas where storm runoff detention can safely be routed 

and stored during periods of high storm runoff. 

6. To create a drainage system that will minimize maintenance and repair costs 

a. by identifying opportunities to maximize the use of public rights-of-way for 

drainage routes. 

b. by recommending drainage facilities that lend themselves to ease of 

maintenance and repair. 

7. To provide a sound planning document in the form of a Detention Policy to guide 

future development within the drainage area 

a. by creating a document for public review which will guide development of 

drainage facilities ~:S the City grows and expands its service area. 

8. To provide flow and water surface elevations and related data for Senecal Creek 

and MiU Creek for the 25- and 100-year flood conditions 
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a. by modeling the hydrologic conditions in each drainage way under estimated 

peak runoff conditions in each drainage watershed. 

DEFINITIONS 

Build-out Impervious Area - The estimated impervious area associated with full and complete 

development of the parcel in question when the land is developed as permitted in the City's 

Comprehensive Plarming Docwnent. Parcels considered may be undeveloped or under-developed 

parcels of land or acreage within Urban Growth Boundary. 

City- City of Woodburn, Oregon 

Concentration of Flow - The natural or created diversion of overland flow into a pipe, ditch, 

:::'1)., channel or other stormwater conveyance. 
·::;.~:) 
y 

Datum - All references to flood elevations are based on the Natio nal Geodetic Vertical Datum of 

1929 (NGVD29). Use of other datum should be adjusted to the NGVD 29 base. 

Drainageways- are located on public or private property and specifically classified as fo llows: 

Primary - A major drainage system serving an upstream area of 150 acres or greater, 

some or all o f which are located within the City's Urban Growth Boundary. Specifically, 

Primary Drainageways include Mill Creek, the Stubb Road Tributary of Mill Creek, 

Senecal Creek and the East Tributary ofSenecal Creek and other major drainageways as 

may be determined by the City. 

Secondary - A natural, or manmade, stormwater conveyance system which collects 

stonnwater from a land area of between 50 acres and !50 acres including all upstream 
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areas. Typically, secondary drainageways are small tributaries to Mill Creek and Senecal · 

Creek or their Primary Drainageways. 

Local - All other water routes not classified as Primary or Secondary Drainageways which 

carry stormwater or natural runoff. Typically, these include culverts, storm drains, ditches 

and other facilities which carry flows originating in an area of 50 acres or less. 

Floodplain- The area within and adjacent to the City's primary drainageways, which is inundated 

by the l 00-year runoff event, also, referred to as "Special Flood Hazard Area". 

Flood way - See City of Woodburn, Ordinance No. 2018, Section 2 and Section 3, dated March 

27, 1989. (Ordinance No. 2018 can be found in Appendix 'B' ofthis Study.) 

Flood way Fringe - The area between the floodway and the boundary of the l 00-year flood is 

termed the floodway fringe. The flood way fringe encompasses the portion of the flood plain that 

could be completely obstructed without increasing the water surface elevation of the 100-year 

flood by more than 1.0 foot at any point. 

Natural Drainageway -Any well-defined conveyance of stormwater which is not manmade. 

Alteration of any natural drainageways by diverting, culverting, armoring, deepening, or other 

similar activity does not change the category of such features, unless all, or nearly all, natural 

characteristics have been replaced with constructed facilities. 

Overland Flow - Stormwater runoff which flows across sloping land in a diffused, non­

concentrated manner. 

Pre-Development -The existing, natural hydrologic condition of a site irrunediately prior to 

development or improvements. 
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Private Stormwater Facilities -Any stormwater facility which is not owned, maintained or 

operated by the City of Woodburn or any other public agency . . 

Post-Development -The hydrologic conditions of a site following development or iillprovements, 

including any new street or sidewalk construction. 

Public Stormwater Facilities - All natural drainageways; also any stormwater facility which is 

owned by the City or located within a public utility easement, or public storm drainage easement 

that is granted to the City, but excluding any storm drainage pipe which crosses such easement for 

the specific purpose of serving private property or properties. 

Stormwater Facility - Any man-made stonnwater collectio~ conveyance or detention facility, 

including culverts, storm drains, manholes, catch basins, inlets, detention pipes and ponds, ditches, 

channels and swales, ownership of which may be public, private or shared. 

r;,,., Storm Return Frequency - The frequency that a storm of a given magnitude is statistically likely 

p to occur, e.g., a 25-year storm event is a storm of such magnitude that has a statistical chance of 

/.04 of occurring during a particular year. 

System Development Charge- System Development Charges (SOC's) are fees charged in 

accordance with state law as implemented through Council-approved ordinances. Charges and 

fees are levied on new development in proportion to the impact on public facilities created by the 

development. 
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SUPPORTING DOCUMENTS 

. . . 
Docwnents -used as reference in the preparation of this Study include the following: 

+ Comprehensive Planning Document, City of Woodburn, latest revision 

+ Zoning and Land Use Maps, City of Woodburn, latest revision 

+ Storm Water Management Plan, City of Woodburn, Robert E. Meyer Consulting Engineers; 

October, 1978 

+ City of Woodburn Flood Insurance Study (FIS), Federal Emergency Management Agency 

(FEMA), 1974 

+ Storm Drain Inventory, June 1999, Crane & Merseth Engineering/Surveying (Appendix A) 

D + City of Woodburn, Ordinance No. 2018, Council Bill No. 1138, dated March 27" 1989 

(Appendix B) 

+ City of Woodburn, Senecal Creek East Tributary Capacity Analysis, Oakley Engineering, Inc., 

March 1 994 (Appendix C) 

+ Elevation and Cross Section Surveys along Mill & Senecal Creeks, DaHaas & Associates, 

vario us dates 
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Chapter 2 

WATERSHED DEFINITION 

INTRODUCTION 

Woodburn is situated primarily in the drainageway of Mill Creek and Senecal Creek. A very 

small portion of the City drains to the Pudding River, however, this portion is so small that the 

characteristics of the Pudding River watershed do not impact the analysis or findings of this 

Study. This section of the report describes the general characteristics of the watershed that 

· contributes storm runoff to the Mill Creek and Senecal Creek drainageways as they cross the 

City's service area. It also includes areas within the City that contribute storm runoff directly to 

the two streams. 

The City of Woodburn is the municipal agency with direct responsibility for storm water control 

and planning within the Ci ty's legally defined limits. The City of Woodburn does not have 

jurisdiction over all the lands located within the watersheds of the two major streams or that 

impact the drainage facilities within the City's control. The areas of the Senecal Creek and Mill 

Creek watersheds south of the Woodburn city limits are located within Marion County which has 

land use jurisdiction in the watershed. 

Characteristics to be described include definition of the study area, annual and seasonal rainfall, 

topography, major natural features, soils conditions, current and projected land uses, and a 

description of the drainage facilities that serve the study area. 

STUDY AREA DEFINITION 

The study area for the Storm Drain Master Plan is comprised of the area with in the city limits, 

the Urban Growth Boundary and those areas immediately surrounding the City which contribute 
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runoff flo ws to Mill Creek and Senecal Creek upstream of the City. This comprises 

approximately 9447 acres. 

Location 

Woodburn is located in the French Prairie area of the north Willamette Valley approximately 25 

miles south of the Portland metropolitan area and 12 miles north of the City of Salem. Two 

major highways traverse the City; Interstate 5 along the west side of the City and 99E along the 

east side of the City. Both routes run generally north-south through Woodburn. Oregon highway 

214 is an east-west route through the City, separating the northerly third of the City from the 

south areas. 

In addition, the City is bisected by the Southern Pacific Railroad main line. The railroad extends 

north-south through Woodburn and parallels Front Street through the City. These major 

~;~~,:~ . transportation routes create a significant barrier to surface water flows. 
_,._ 

The study area used to develop this Master Plan is shown on Figure 1, Senecal & Mill Creek 

Drainage Basin Boundaries. The major featur~s mentioned above are noted on this figure. 

Natural Drainageways 

Two natural drainageways cross the Woodburn study area from south to north. These are 

Senecal Creek along the west side of the study area and Mill Creek which bisects the City. The 

most easterly side of the City can be considered in the Pudding River watershed as small portions 

of the City generally (east of highway 99E) naturally drain to that watercourse. A few storm 

drainage facil ities constructed and maintained by the City are routed to the Pudding River. These 

are small sys tems and are located so as to have little to no impact on the remaining natural and 

man-made drainageways located in the City. 
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Each of the major drainageways, Senecal Creek and Mill Creek, has tributaries that originate 

within or just outside the study area. Figure 2, Senecal & Mill Creek Drainageways, displays the 

primary and secondary drainageways within the City boundaries. Some of these are named; 

others are small enough that no common name is associated with them. Senecal Creek and Mill 

Creek have their confluence north of Aurora approximately 4 miles north of Woodburn. Mill 

Creek continues to the Pudding River northeast of Aurora and the Pudding River joins the 

Molalla River near its confluence with the Willamette River. The gradient of both Senecal Creek 

and Mill 'Creek is steep enough that it is not necessary to model the drainageways to the north of 

a line approximately one mile north of Crosby Road. 

The Corps of Engineers conducted a flood study for the Federal Emergency Management Agency 

· (FEMA) in 1973. This Study provided a forecast of potential flood conditions along both 

Senecal Creek and Mill Creek outside the Woodburn city limits. Portions of this Study were 

~~ used in preparation of this Master Plan. 
!i:) 
.... -

Mill Creek Watershed Area 

Mill Creek originates in a broad area south of Woodburn , west and north of the City of Gervais. 

Most of the area upstream from Woodburn is in agricultural use and has been terraced for this 

use. The Mi ll Creek drainage area within the Study area is approximately 5017 acres. Mill 

Creek flows northerl y to its confl uence with the Pudding Ri ver near the town of Aurora. In 

addition to Senecal Creek, several small, unnamed tributaries contribute to the Mill Creek flows. 

Near Cleveland Street in the south part of Woodburn , Mill Creek divides into two main branches. 

One drains the areas to the southwest, generally east of I-5; the other continues south toward 

Gervais where it collects drainage and runoff from farmlands be tween the two cities. 
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Senecal Creek Watershed Area 

Senecal Creek is a tributary of Mill Creek and originates in the area west of the Mill Creek 

drainage. A relatively small watershed of approximately 4430 acres within the Study area 

Senecal Creek flows from south to north and abuts the Woodburn city limits near the But~eviiie 

Road intersection with Highway 214 west of I-5. It serves as a drainageway for area both within 

and outside the city limits. The main stem of Senecal Creek enters the City passing under a 

bridge under Highway 214 just east of the Butteville Road intersection and extends from there 

along the west side of the West Woodburn development area (the former Nazerene Estates). 

From there the stream flows north, in open water crossing an abandoned railroad embankment 

through a 48" culvert. Near the north end of West Woodburn, it passes under a new bridge 

structure entering Senecal Creek Estates. North of that point, it exits the City and continues in a 

northerly direction. 

A small tributary of Senecal Creek termed the East Tributary in this Study provides a 
,-

drainageway for the areas east of West Woodburn, most of the I-5 runoff and a portion of 

Woodburn proper east of I-5 and south of Highway 214. This tributary serves an area of 883 

acres ins ide the City including properties bo th east and west of I-5. 

Major Topographic Features 

T he storm drainage study area is located on a reasonably fl at, terraced area crossed by the two 

major drainageways described above. These two streams provide the greatest vertical relief in 

the s tudy area itself, however south of the s tudy area each becomes rather poorly defined and 

ends in a broad reach of agricultural land extending from highway 99E to I-5 and south from Parr 

Road to the City of Gervais. At the upper end of the two streams, the drainageway is poorly 

de fined. 
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Soils 

Soils and their characteristics to either retain or absorb precipitation is a prime factor affecting 

runoff and subsequent water levels in the streams receiving runoff flows . Soils in the Woodburn 

area have been classified by the Soils Conservation Service (SCS) in a report titled, "Soil Survey 

of Marion County Area, Oregon." This report indicates that Woodburn and the surrounding 

areas are located in what is tenned a "Young, silty terrace alluvium." This material was 

deposited on flood plains probably in the ~ate Pleistocene epoch. 

The SCS classifies the runoff characteristics of a soil as belonging to one of four hydrologic 

groups. These groups, classified as A, B, C and D are used to set the characteristics of the 

hydrologic model. Group A soils are typically sands and gravels, having a well-drained profile, 

high infiltration and result in low runoff rates. Conversely, Group D soils are very poorly 

drained, and ha~e low infiltration rates, resulting in high runoff rates . In areas immediately 

adjacent to the streams in the area, other soil types such as the Concord (Group D) and Dayton 

(Group D) are found. These make up such a small portion of the soils in the area that their effect 

can be ignored for purposes of creating an accurate model. 

The predominant soil series found in the drainage areas of Mill Creek and Senecal Creek are the 

Amity Series and the Woodburn Series. The Amity and Woodburn soils are described as silt 

loam and silty clay loam and are c lassified by the SCS as Group 'C' soils. These two series are 

moderately well drained and moderately fine textured. Like other soils found in the area, the 

Amity and Woodburn soi ls are usually moist but may be dry for more than 60 consecutive days 

following the summer solstice. These two soil types make up over 20 percent of soil 

classifications found in the northern Willamette Valley. 
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The climate in the study area is a modified marine climate, typical of the northern Willamette 

Valley. The Pacific Ocean, the Coast Range and the Cascade Mountains have a· substantial 

influence on the climate in the Woodburn vicinity as air masses move inlarid from the Pacific 

Ocean. Usually, the air is moist and near the ocean temperatu~e. The coastal range serves as a 

buffer, moderating the most severe weather. during the winter months . 

. On the floor of the Willamette Valley, thos~ elevations between 100 and 500 feet, rainfall 

averages a.bout 41 inches per year and .one year in ten will exceed 51 inches in precipitation. The 
. . 

wettes't nionths are usually November, December and JanQ~:rry'with almos~ 20 inches of rainfall 

. occurring during that time. Lingering. snowfall on the floor of the valley in W oodbum is unusual 

and .contributes little to runoff and stream flows. 

EXISTING AND FUTURE LAND l.JSE 

The Woodburn Urban Growth Bouri~ary (UGB) encompasses the land within and immediately 
. . 

surrounding the existing city limits which has been designated within the jurisdiction of the City 

for the purposes of providing future planning. Within the UGB, the City has created and 

adopted a Comprehensive Land Use Plan which delineates the general future land uses and the 

average density of development within each land use area. The Comprehensive Land Use Plan is 

indicated in Figure 3, Woodburn Comprehensive Plan. This Plan has been used as the basis for 

projecting future conditions in the areas that are currently unserved. 

In Woodburn the remaining undeveloped acres will be developed as economic and soc ial 

conditions dictate and regulation allows. Woodburn's location on Interstate 5, located midway 

between the urban areas of Salem and Portland make it a desirable area for both residential and 
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commercial development. Woodburn has shown reasonably consistent growth over the past 10 

years and is expected to continue that growth into the future. 

Growth in Woodburn is expected to closely match historic growth in tenns of the type and 

density. 

Future Increases in Impervious Areas 

The quantity of stormwater that reaches public waterways is a direct fimction of the location, 

amount and type of impervious areas in the drainage basin. Impervious areas are those surfaces 

such as rooftops, parking areas, streets, sidewalks which minimize and even prevent percolation 

of stormwater into the soil. Impervious areas may be in the City or outside the UGB and may be 

publicly or privately owned. It is important therefore, to estimate the location, type and runoff 

parameters of impervious areas in the drainage basins and base future hydraulic capacities on 

these projections. 

Based on the 1996 Comprehensive Plan the estimated increase in development to achieve full 

build out is 61 7 acres of new development. In preparing the estimate of future impervious areas, 

the following assumptions were made: 

A. Open Space and Natural Areas- Areas within the study area which are current ly 

designated as Open Space or Natural Areas are assumed to remain as natural areas and 

are excluded from the impervious area calculations. Examples include public parks 

and designated wetlands. 

B. Public Areas- Area,s which are in public ownership and used as public facili ties or 

set aside for fu ture use as a public fac ility. Impervious area calculatio ns will 

consider these parcels based on their current or intended use and assume runoff 
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based on that use. For example, a future public park will have a negligible amount 

of impervious area while a school site will have an amount similar to a light 

industrial site. 

Private Developable Areas- Privately held lands planned for residential (single or 

multifamily), light and heavy commercial and industrial uses were assumed to 

develop to the fullest extent allowed by the Comprehensive Plan. Areas not fully 

built as of 1996 were assumed to have the same percentage of impervious area as 

fully built areas with similar zoning. 

D. Land Available for Development- Private lands planned for eventual development 

were assumed to have a full compliment of public streets, sidewalks and other 

amenities as required by development regulations. These impervious areas are 

assumed to be developed to the fullest extent allowed by the Plan. 

E. Development Efficiency- Each category of land use was assumed to develop to 

100 percent of the density allowed by the Comprehensive Plan. This is a 

conservative assumption as there will usually be parcels that, for a variety of 

reasons, are not developed at all or develop to densities less than that allowed by 

the Plan. 
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~t~:) Chapter 3 

STUDY METHODOLOGY 

INTRODUCTION 

. . 

This section of the report outlines the approach and techni~al !llethods used to create the Storm 

Drainage Master Plan, analyze drainage system features and forecast the future needs of the 

system. Hydraulic and hydrologic calculations for this Study are based on 1996 land use and 

system layout. This Study includes both major drainageways that serve the City of Woodburn, 

Senecal Creek and its tributaries· and Mill Creek and its tributaries. A part of Woodburn's 

jurisdiction is located east of Highway 99E and properties in this area generally drain to the 

Pudding River. These properties are relatively small and located at the fringe of the Pudding 

River catchment area. Consequently, these properties are not included in this Study as any 

analysis of this area would not provide a suitable basis for decisions about drainage system 

~ development within the City's Urban Growth Boundary in the area in question. 
~:? 

In order that the Study accurately reflect the existing system and hydraulic conditions in the 

Senecal Creek and Mill Creek drainage systems and to set the basis for conditions not easily 

measured, several assumptions were made and are outlined here . This section also presents the 

basis of the computer model used to calculate runoff quantities (hydrologic elements) and flow 

rates and conditions in the existing drainageway (hydraulic elements). 

ASSUMPTIONS USED IN THE ANALYSIS 

The following assumptions were made in performing the hydrologic and hydraulic analysis: 

1. Land uses for calculation of future development types and densities were based on the 

Woodburn Comprehensive Plan Land Use Map, dated 1996. See Figure 3, Woodburn 
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Comprehensive Plan, for the land use plan as of June 2001. 

2. Rainfall is assumed to be constant throughout the watershed for the design storm used in the 

calculations. 

3. Existing impervious areas were computed from aerial photos of the Woodburn area taken in 

1994. Estimates of future impervious areas are based on these aerial photos where similar land 

uses and full buildout of areas existed. (Note: More current aerial photos were taken in April, 

2001 and are available at the City of Woodburn, Public Works Dept.) 

4. Model parameters such as soil types within each basin and subbasin are taken from the 

relevant publications prepared by federal and state agencies. 

:~ 

5. The design storm used in this analysis is the 24-hour storm with recurrence intervals of 2-, 5-

. 25- and 100-years. Recurrence interval or annual probabilities of storm occurrence is as follws: 

Recurrence Interval (Frequency) 

(years) 

2 

5 

25 

100 

Annual Probability of Occurrence 

0.50 

0.20 

0.04 

0.01 

It is apparent that the annual probability is the reciprocal of the recurrence interval indicating that 

large storms occur wi th less frequency than do smaller storms. A key assumption in 

development of the hydraulic analysis is the degree of protec tion from floodwaters that the 

community wishes to assure balanced against the ability of the community to pay for that added 

protection . It is also prudent, from a public works management point-of-view, to plan for 
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~~: max"imum return on investment knowing that the community cannot practically afford to protect 

its property against all conceivable storm events. 

Years of experience by communities like Woodburn has shown that planning drainageway 

facilities to convey storm runoff with a recurrence interval of 25 years is an affordable goal while 

providing reasonable flood protection. 

MODELING AND ANALYSIS BASIS AND ASSUMPTIONS 

Figure 1, Senecal & Mill Creek Drainage Basin Boundaries, shows the entire study area 

including the portions of Senecal Creek and Mill Creek that flow through the City of Woodburn. 

The study area boundary is set by topographical features. Since one of the stated purposes of this 

Study is to determine the existing flow and water surface elevations in each stream during 

specified runoff condi.tions and, from that create a plan, definition of the study area itself is very 

important. 

The most current hydraulic information currently available for Senecal and Mill Creeks includes 

the following reports: 

1) "City of Woodburn Flood Insurance Study (FIS)", Federal Emergency Management 

Agency (FEMA), 1978. 

2) "City of Woodburn Storm Water Management Plan", Robert E. Meyer Consultants, 

October, 1978. 

Since publication of these two studies, several signi ficant changes have occurred which affect 

hydrologic and hydraul ic conditions in Senecal Creek and Mill Creek. The primary factors 

which account for differences between this Study and previous flow and flood profile Volume 1 

information published for these streams are: Page 1479 
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1. Impervious area increases: Flows calculated in this Study account for increases in 

impervious areas due to development which has occurred between 1978, when the 

previous drainage master plan was developed, and 1996. 

2. Additional downstream flow constrictions:. A privately-awned agricultural structure 

on Senecal Creek located about one mile north of Crosby Road restricts flows and causes 

water to back up into.the city li~ts ; N~ither previous study calculated the impacts on 

upstream water levels resulting from this structure. 

3. Modifications to the Oregon Electric Railroad embankment: Flood level 

calculations on Senecal Creek assumed there to be no breaks in the top of the berm at this 

abandoned crossing structure. Field observations indicate that a 60-foot wide portion of 

the earthen structure crossing Senecal Creek has been excavated to create a high water 

overflow channel at the eastern end of the structure. 

4. Senecal Drive Crossing at Senecal Creek Estates: This culverted road embankment 

across Senecal Creek was not present during the time of the earlier studies. 

5. Field survey data: In 1995 survey data was obtained at all road crossings and at a 

number of selected cross-sections for both Senecal Creek and Mill" Creek for this Study. 

This information was obtained by DeHaas & Associates, Inc. using Global Positioning 

Systems methods and represents a higher standard of accuracy than that required by 

FEMA for the earlier studies. Modeled cross-sections were field surveyed to obtain more 

accurate data and elevations. 

Volume 1 
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HYDROLOGIC ANA.LYSIS METHODOLOGY 

A hydrologic analysis was conducted to estimate peak flows and runoff volumes impacting 

drainage facilities within the study area. Computer models using the US Army Corps of 

Engineers HEC-1 methods were developed to compute flow hydro graphs for existing and full 

. buildout levels of development for each subbasin in the study area. 

The HEC (Hydrographic Engineering Center) models are designed to simulate the surface runoff 

(HEC-1) and the hydraulic response (HEC-2) of a basin to that runoff. A design storm rainfall 

distribution is translated into a runoff hyetograph and this is used to develop the stream 

hydrograph for each· subbasin and the main stem of the stream. Effective rainfall is computed by 

abstracting infiltration and surface storage using an infiltration function. Within each subbasin, 

rainfall and infiltration rates are assumed to be uniformly distributed across the subbasin. Flows 

from each subbasin are routed by the model to the point of confluence with other subbasins. 

When combined with the hyd.rograph from another subbasin, a composite hydrograph is 

computed by the model which accounts for any differences in the timing of the occurrence of the 

peak flow between the two hyd.rographs. 

The processes used in the HEC-1 model are precipitation, interception/infiltration, transformation 

of effective precipitation into runoff, addition of base flows and flood hydrograph routing in the 

s tream channels including reservoirs where they are present. 

The HEC- 1 and HEC-2 models use the following input parameters: 

•:• Subbasin Area (acres) 

Subbasin area is the surficial watershed wi thin which runoff can be assumed to fl ow to a 

single discharge point. 

•:• Design Precipi tation Hyetograph 
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The design hyetograph for the appropriate return interval is the bell-shaped relationship 

between precipitation intensity and time as the stonn begins, then reaches peak intensity. 

then recedes. The SCS Type lA 24-hour design storm distribution was used. 

•:• Soil Conservation Service's (SCS) Runoff Curve Number 

The SCS runoff curve number is used to calculate the amount of rainfall that is absorbed 

by vegetation or the underlying soils. For impervious areas, a standard curve number of 

98 was used. For grassed and wooded areas curve numbers were calculated based on the 

composite hydrologic group of the soils within each subbasin. 

•:• Percent Impervious Area 

The percent impervious area is the percentage of the watershed surface over which no 

infiltration and only minor rainfall losses occur. Percent impervious for existing 

conditions was obtained from aerial photography taken in 1994. Percent impervious for 

. future development conditions was computed based on typical percentages of impervious 

areas for the land use(s). planned for the subbasin. 

•:• Percent Grass 

The percent grass parameter is used to represent the percentage of the basin for which 

runoff can be calculated using an SCS curve number typical of grass or pasture ground 

cover. For future full buildout conditions, pervious surfaces in fully developed areas 

were assumed to be primarily grass. 

•:• Percent Woods 

The percent woods parameter is used to represent the percentage of the basin for which 

runoff can be calculated using an SCS curve number typical of wooded ground cover. 

•:• Time of Concentration (Minutes) 

Volume 

Page 

Time of concentration is the time lag between when the storm begins and when runoff 
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from the most distant portions of the subbasin reach the discharge point. Time of 

concentration was estimated by calculating the time of travel from the most distant point 

in the subbasin to the subbasin discharge point, or node. 

The result of the hydrologic modeling process is the computation of subbasin runoff hydrographs 

. (runoff from each individual subbasin vs: time) and stream flow hydrographs (stream flow rates 

from all upstream subbasins vs. time). Peak flows at desired locations in the drainageways were 

estimated for both existing and full-buildout development conditions. Existing and future peak 

flows from individual subbasins were calculated for the 2-, 5-, 10-, 25- and 100-year events. 

Composite in-stream peak flows were calculated for the 5-, 10-, 25- and 100-year events. 

Estimated peak flows are used in the hydraulic models described below to evaluate existing and 

future drainage facility capacities. The hydrologic model estimates "how much" flow is 

occuning and the hydraulic models estimate "how deep" the flow will get in the various types of 

conveyance structures. 

HYDRAULIC ANALYSIS 

Hydraulic analysis involves calculating the water surface profile under existing and ultimate land 

use conditions based on the estimated peak flows generated from the hydrologic analysis. 

Hydraulic modeling was conducted to determine the maximum capacity of existing and future 

drainage facili ties and to determine improvements required to meet existing and future drainage 

needs. 

... In-house hydraulic models were used to calculate hydraulic capacities for a majority of the piped, 

culverted artd open channel drainage segments in the study area. These models implement 

Manning's equation for normal depth flow in pipes and open channels and the Federal Highway 

Administration (FHA) culvert equations for in let control and submerged culvert conditions. For 

complex culvert configurations, the FHA utility program HY-8 was used. The Corps of 
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·.··· ·, Engineer's HEC-2 hydraulic profile model was used to calculate hydraulic profiles along Senecal 
}:/S:': 

~~~' 

~.;9 

and Mill Creeks. 

The HEC-2 and HY-8 models are described below: 

HEC-2 

The HEC-2 model computes water surface profile using several input parameters: (1) peak flows 

from the hydrologic analysis, (2) cross-sectional areas at regular intervals_ along the channel, (3) 

Manning's "n" friction coefficient, and (3) starting water surface elevations. 

The HEC-2 model only models subcritical flow. Generally, subcritical flow is deep, slow flow, 

while super-critical flow is shallow, rapid flow. Starting at the water surface elevation at the 

outfall of the waterway, HEC-2 calculates water surface elevation at the next selected upstream 

point. The program then calculates the energy loss due to slope and friction between the points. 

Energy loss, or head loss , is expressed as loss in water surface elevation (relative to the 

streambed). This procedure is repeated for the length of waterway, resulting in a water surface 

profile. Water surface profiles were developed for flows anticipated under existing and future 

development conditions. 

The Federal Highway Culvert Program HY8 model is a utility program which was used to 

supplement HEC-2's limited multiple culvert modeling capabilities. The HY8 program 

effectively models changes in the water surface profile due to multiple culverts and combination 

culvert/weir flow . The methodology of HY8 is identical to HEC-2, except that it requires the 

physical dimensions of the culvert/weir. 

ANALYSIS OF THE MODEL RESULTS 

The primary objecti ve of the analysis was to evaluate the adequacy of existing drainage facilities 

.Volume 
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:'rif.i to accommodate both existing and future flows and to develop a phased capital improvements 

plan to upgrade inadequate facilities. The approach inv·olved problem identification, 

identification of improvement alternatives, and selection of the appropriate system 

improvements. This approach was used first to analyze the drainage system's response to 

existing peak flows, and then its response to future peak flows. 

Major drainage basins were defined for the major tributary creeks. Drainage subbasins were 

delineated by identifying areas which could be characterized as draining to one discharge point 

and which were relatively uniform as to slope and land use. Subbasins were delineated into 

relatively small areas (15-60 acres) within the City of Woodburn study area. Larger basin areas 

were used to calculate flows for portions of the watershed outside the Woodburn UGB and 

within Marion County. For each subbasin, hydrologic input parameters were estimated. (See 

Chapter 4, Model Definition ·and Basin Delineation.) 

The design rainfall event for input into the hydrologic models was determined using the NOAA 

Atlas and the SCS Type lA storm distribution. See Chapter 5, Analysis of Rainfall Runoff, for a 

more complete descnption of these runoff parameters. 

The Santa Barbara Urban Hydrograph Method was used to compute individual flow hydrographs 

for each subbasin area. Peak undetained subbasin flows were determined for existing and future 

conditions. 

In order to calculate peak in-stream flows for existing and future , unimproved conditions, 

hydrologic computer routing models were constructed using the branching configurations of the 

subbasins. The subbasin hydrographs were routed and combined using the "Hydrograph lag" and 

"Muskingum" routing methods described previously to determine "free-flowing" peak in-stream 

flows for the main open-channel drainageways. Locations where significan t reduction in flow 

occurs due to existing culvert constrictions and storage of excess flows were identified and 

modeled separately using detailed storage routingcomputer spreadsheet models . The outflow 
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\·f;:i hydrographs obtained from the storage routing models were then input back into the "free­

flowing" models to obtain peak in-stream flows which account for storage. At key storage 

locations, existing culvert and storage-elevation curves were assumed for both existing and 

future , unimproved flow calculations. 

Peak undetained subbasin flows and peak in-stream drainageway flows are calculated in Chapter 

5, Analysis of Rainfall Runoff. 

In-house hydraulic spreadsheet models were used to calculate the flow capacity of each 

.significant drainage facility in the City. Drainage facilities evaluated include the major creeks 

and tributaries, piped segments 12 inches or largerin diameter and open channel drainage ditches 

which convey more than just local runoff from adjacent properties. For Senecal Creek and Mill 

Creek facilities, in-house models were used to estimate the individual capacity of the culvert and 

bridge crossings, while HEC-2 models previously developed by the Corps of Engineers were 

'~ used to evaluate the capacity of the creek as a whole. 
:}tJ 

The capacity of each facility evaluated was compared to the calculated peak in-stream flows to 

determine the largest frequency event that could be conveyed by the existing faci li ties for 

existing and future flows. The frequency of excedence was then compared to the approximate 

risk to adjacent development. For example, if a parking lot were inundated every 5 years it 

would probably be considered tolerable. If a residential dwelling were at risk even at a 25-year 

frequency, it would probably be considered intolerable. If the frequency of system excedence 

was considered to be intolerable based on di scussions wi th City staff, the segment would be 

identified for correction. The severity of each identified problem area was evaluated based on 

the extent of flooding hazards, such as inconvenience or property damage. The timing of 

improvements to correct an identi fied problem was dependent on the severity of risk associated 

with system excedence and the rate of upstream growth that could further aggravate the situation. 

After the problem areas were identified, improvement alternatives for alleviating flooding were 
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developed. The following alternatives were considered in this approximate order: 

(1) Surcharge -Consider allowing pipes to be surcharged if the hydraulic grade line 

does not rise above the ground surface. 

(2) Design Storm- Consider allowing a lesser design stonn standard such as a 2 year 

or 5 year standard where the risk of damage is minimal or low. 

(3) Bypass - Re-route the flow around or away from the problem area without further 

aggravating other areas. 

(4) Detention- Consider the construction of detention facilities upstream of the 

problem area to hold back peak flows upstream in order to moderate downstream 

flows. 

(5) Replacement- Replace the conduit with a larger diameter pipe and/or increase the 

slope of the pipe. 

T he effects of these alternatives were evaluated using the HEC-2 model for Senecal Creek and 

Mill Creek and in-house hydraulic spreadsheet models for other drainage systems. The 

altemati ve that minimized costs without compromising safety was the alternative recommended. 

(See Chapter 7, Recommendations for Drainage Improvements.) 

When analyzing future sys tem improvements, it was assumed that improvements required for the 

existing development conditions were in place. Costs were estimated for the recommended 

improvements. The costs, scope of improvement, and suggested phasing are summarized in 

Chapter 9, Recommended Capital Improvement Projects. 
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Chapter 4 

MODEL DEFINITION AND BASIN DELINEATION 

INTRODUCTION 

The Study area watershed and major drainage basins within that area were delineated in Chapter 

2, Watershed Definition. The major drainage basins delineated in Chapter 2, Watershed 

Definition, represent the overall basin areas draining to the two principle dr~nageways in· the 
>-

Study area, Senecal Creek and Mill Creek (See Figure 1, Senecal & Mill Creek Drainage Basin 

Boundaries). In this chapter, the major drainage basins are further divided into subbasins for the 

purpose of modeling drainage flows within the storm drainage system. This chapter describes 

the process used to delineate the subbasins and explains the conventions used for referencing the 

subbasins. T he following sections describe and then q~antify the hydrologic parameters for each 

subbasin used in the runoff calculation models. Chapter 3, Study Methodology, of the report 

describes the hydrologic runoff models used in this analysis and the input parameters required to 

adapt these models to the two major drainage basins and -their subbasins. 

SUBBASIN DELINEATION METHODOLOGY 

Using the criteria outlined below, for the Senecal Creek basin delineation process resulted in 5 

major bas ins, (S-1 to S-5). The East Tributary of Senecal Creek lies within major basin S-4. In 

the Eas t Tributary of Senecal Creek basin 13 subbasins (A-L) were delineated within 4 

management zones (ES- 1 to ES-4). Areas of the Senecal Creek basin outs ide the East Tributary 

area were not further divided into subbas ins. In the M ill Creek drainage basin 12 major basins 

(M-1 to M-12) and 51 subbasins were identified. Subbasins generally range in size from 15 to 
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·. ·) 100 acres with larger subbasins located at the extreme north and south ends of the Study area. , 

The location of these subbasins are shown in Figures 4 and 5, Drainage Subbasins, for Senecal 

Creek and Mill Creek, respectively. The coding and drainage parameters of these subbasins are 

described below. 

To refine the modeling analysis and facilitate identification of potential drainage problems and 

improvements, each primary basin delineated in Chapter 2, Watershed Definition, was further 

delineated into major basins and subbasins. The factors considered for each basin delineation 

include: 

•!• Size between 20 and 120 acres- Subbasin areas within this range increase the modeling 

accuracy of peak flow analysis and are typically used in drainage master planning. Some 

subbasins smaller than 20 acres were necessary to account for highly varied land uses or 

topography, or to facilitate calculating flows at a specific key point of interest. Subbasins 

larger than 120 acres were used for large undeveloped areas with uniform basin 

characteristics and minimal existing drainage facilities. 

•:• Similar existing and/or future land uses within subbasin -Since runoff rates and amounts are 

significantly impacted by impervious surface areas and since the amount of impervious 

surfaces is largely a function of land use intensity, delineating subbasins with relatively 

uniform land uses allows more meaningful runoff parameters to be estimated. 

·:• Consistent topography- Since the time for runoff to reach the outfall of a subbasin from the 

furthest reaches of the subbasin is an important factorin the detennination of peak flows and 

since flow time is related directly to slope, accuracy is improved if the subbasin is drawn to 

include areas of relatively uniform topography. 

·:· Consistent soil type- Since runoff is that portion of precipitation that is not absorbed by the 

soil or otherwise retained and since the type of soil is directly related to how much water 
Volume 1 
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infiltrates through the soil, the estimation of subbasin flows is more realistic if the subbasins 

are drawn to include areas of relatively uniform soils. 

•!• Common Outfall - Generally, the subbasin should be drawn so that all flow from the subbasin 

discharges at one point, i.e., one storm drain outfall or a creek. For those subbasins which lie 

along major waterways, discharges into the waterway are often numerous and sometimes 

indistinct. However, these subbasins which discharge along drainageways can generally be 

considered as if they discharged at a single outfall into the waterway. 

•:• Jurisdictional Boundaries - Where possible, subbasin boundaries were delineated to coincide 

with jurisdictional boundaries. This convention allows the Drainage Master Plan to more 

easily identify runoff impacts due to lands within other jurisdictions . 

SUBBASIN CODING 

Subbasin coding is required as a means of referencing the branching relationships of the 

drainageways modeled in the hydrologic computer models. To facilitate subbasin coding and 

model identification, each of the major drainage basins in the Study area watershed was assigned 

a letter prefix. In this report, subbasins in the Senecal Creek drainage basin begin with an "S", an 

' 'ES" for the East Tributary of Senecal Creek and those located in the Mill Creek basin begin 

with an "M". 

Portions of both stream basins are located outside the City's area of influence (the UGB). Runoff 

from these areas is simulated th rough use of a flow hydrograph located at the upper (south) 

segment of either Mill Creek or Senecal Creek where the two streams enter the Woodburn 

service area. On Mill Creek, an additional basin (M- 1) is located immediately north of the 

UGB and, while it has a minor impact on flood levels in Mill Creek, it does not have a direc t 
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effect on any of the tributary stream water levels or any piped system in the City. Subbasin M - 1 

joins the main stem of Mill Creek just south of Crosby Road and because of this, subbasin M - 1 

is included in the model calculations. 

Within major basins of Mill Creek and Senecal Creek, smaller subbasins are identified and given 

discrete alphanumeric names. Each subbasin delineated has one node (defined as the subbasin 

discharge point) where the runoff collected within the subbasin is discharged into the next 

downstream subbasin. The downstream node number and the subbasin designation are the same. 

These smaller subbasins within the Mill Creek and Senecal Creek drainage basin were 

numbered, beginning with the furthest downstream node point. Moving upstream along the 

basin's main waterway, each node is numbered sequentially. For example, on Mill Creek, 

subbasins along the main creek are numbered M-1, M-2, M-3, M-4, etc. 

In some cases, subbasins are further subdivided into smaller areas and these are numbered using 

J!i a lower case letter following the major basin number. For example, the Mill Creek subbasin M -

7 has additional subbasins further away from the stream and these are designated M- 7a, M- 7b, 

etc. This convention was used where a subbasin was located on either side of the modeled 

stream or where the smaller areas within a subbasin have distinctly different characteristics and 

were modeled individually. Usually, the major subbasin designation (M-1, M-2, etc) were used 

to show the accumulated runoff in a defined tributary of either Mill Creek or Senecal Creek. 

HYDROLOGIC PARAJ\'lETERS 

Chapter 3, Study Methodology, gives a brief overview of the hydrologic modeling process and 

the input parameters required to calculate peak drainageway flows. These required hydrologic 

input parameters were dev'eloped for each subbasin delineated in the Study area watershed and 

are discussed below. Table 4-1 and 4-2, Subbasin Runoff Parameters, for Mill Creek and the 

East Tributary of Senecal Creek respectively, summarizes the runoff parameters selected for use 
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Area Area (Sq. 
!sub-basin (Acres) Miles) 

M-1 359 0.561 
M-lA 390 0 . 610 
M-18 71 0.112 
M-lC 53 0.083 
M-2 109 0.170 
M-3 76 0 .119 
M-3A 96 0.150 
M-4 40 0 .062 
M-4A1 42 0.066 
M-4A2 16 0.025 
M-4A3 18 0 . 028 
M-5 59 0.092 
M-5Al 69 0 . 107 
M-5A2 65 0 . 102 
M-5A3 97 0 . 151 
M-5A4 30 0.047 
M-581 53 0.083 
M-582 37 0 . 058 
M-583 55 0 .086 
M-6 42 0 .06 6 
M-6A 65 0.102 
M-6A2 69 . 0.108 
M-68 23 0.0 36 
'1.-7 99 0.154 

.-7A 24 0.038 
M-781 49 0 . 076 
M-8 36 0.056 
M-9 31 0.049 
M-9Al 92 0.144 
M-9A3 57 0.089 
M-98 33 0.0 52 
M-10 100 0.157 
M- 11 78 0.121 
M-llA 43 0 . 067 
M-1181 69 0.10 8 
M-1182 28 0.044 
M-llC 34 0 .053 
M- llC2 39 0.0 60 
M-llD1 88 0.138 
M-1102 48 0 . 075 
M-11E1 57 0.088 
M- 11E2 77 0 .1 20 
M-llE3 61 0.0 95 
M-11F 161 0.252 
M-12 62 0.097 
M-12Al 23 0.036 
M-12A2 70 0.109 
M-12A3 12 0.018 
M-12B 68 0.106 
. ·12C 13 4 0.209 

13 955 1.493 
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Table 4-1 
Subbasin Runoff Parameters 

Mill Creek. 

Soils I Infiltration 1996 Level of Buildout 

%Class C %Class D 
Sc:>ils Soils 

80% 20% 
90% 10% 
90% 10% 
65% 35% 
90%. 10% 
92% 8% 

100% 0% 
90% 10% 
60% 40% 
40% 60% 

100% 0% 
90% 10% 
90% 10% 
75% 25% 
60% 40% 
50% 50% 
80% 25% 
60% 40% 
60% 40% 
90% 10% 
95% 5% 
95% 5% 
90% 10% 
9 5% 5% 

lOOi 0% 
90% 10% 
90% 10% 
85% 15% 
95% 5% 

lOb% 0% 
100% 0% 

90% 10% 
90% 10% 
90% 10% 
95% 5% 
90% 10% 
95% 5% 
60% 40% 
90% 10% 
60% 40% 
90% 1 0% 
90% 10% 

100% 0% 
50% 50% 
60% 40% 
95% 5% 
95% 5% 
90% 10% 
95% 5% 
95% 5% 
90% 10% 

Existing Use Mopped 
Modelled/ 

Curve No. fimperviOUI A~ 
Effocrivc 

lmpcrv. Aru 

80.9 
80.0 
80.5 
76.1 
78.2 
74.5 
7 4.0 
7 4 . 4 
77.6 
77.6 
78.0 
74.4 
78 .2 
7 7.0 
76.4 
74.5 
76. 3 . 
76.4 
76.4 
71.7 
7 4 . 3 
74.3 
74.6 
74 . 3 
74.0 
74.6 
74.4 
74.7 
74.3 
7"6.0 
76.0 
74 . 5 
74.6 
74.6 
74.3 
78.0 
78.2 
79.6 
78.4 
76.4 
78.4 
78.4 
78 .0 
80.0 
75 .6 
72 .0 
78.0 
78 . 0 
78.0 
78.0 
78 .2 

5% 0% 
5% 0% 
5% 0% 

39% 24% 
8% 2% 
5% 0% 
5% 0% 

25% 19% 
45% 39% 
56% 50% 
4 0% 33% 
30% 24% 
10% 3% 
15% 6% 
43% 28% 
23% 11% 
51% 36% 
35% 29% 
37% 23% 

0% 0% 
40% 25% 
33% 19% 
25% 13% 
40% 25% 
40% 25% 
25% 13% 
39% 25% 
15% 6% 
45% 30% 
50% 44% 
56% 50% 
38% 2 4% 
19% 8% 
30% 16% 
27% 14% 

0% 0% 
0% 0% 
5% 0% 
0% 0% 

49% 34% 
0% 0% 
0% 0% 
0% 0% 
0% 0% 

2 5% 19% 
5% 0% 
2% 0% 
0% 0% 

20% 9% 
2% 0% 
1% 0% 

Volume 
Page 

Tune of Cone. 
(Min) 

195 
. 70 

64 
26 
74 
73 
73 
26 
26 
15 
20 
25 
45 
60 
30 
30 
29 
35 
35 
70 
25 
40 
25 
35 
18 
24 
25 
40 
35 
30 
13 
27 
34 
25 
30 
63 
63 
75 
62 
25 
69 

. 69 
90 

180 
27 
75 

110 
45 
40 

120 
200 

I 
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Full Buildout conditions 

Mapped 
Modelled/ 

Tune of Cone.. 
lmpo:rvio<~~ Area 

Effective 
lmpcrv. Azco 

(Min) 

0% 0% 195 
0% 0% 70 

45% 39% 28 
39% 24% 26 
72% 68% 26 

0% 0% 7 3 
40% 34% 29 
37% 30% 2 6 
79% 75% 21 
56% 50% 15 
74% 69% 15 
55% 49% 2 0 
34% 28% 37 
46% 39% 27 
43% 28% 30 
23% 11% 30 
51% 36% 29 
5 6% 50% 20 
41% 26% 35 

0% 0% 7 0 
46% 32% 20 
66% 61% . 30 
73% 69% 15 
55% 41% 35 
68% 55% ·. 18 
39% 25% 24 
49% 43% 21 
33% 27% 28 
5 2% 37% 35 
68% 63% 25 
70% 65% 13 
43% 28% 27 
51% 45% 26 
41% 35% 20 
43% 28% 30 
39% 32% 38 
46% 40% 26 
45% 39 % 23 
32% 25% 25 
49% 34% 25 
18% 13% 25 
45% 39% 25 

0% 0% 90 
0% 0% 180 

36% 29% 27 
45% 39% 26 
45% 39% 36 
45% 39% 20 
65% 60% 23 
45% 3 9% 36 

1% 0% 200 
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TABLE 4 • 2 

East Tributary of Senecal Creek 

Subbasin Runoff Parameters 

* NOTE: M denotes basins currently draining to Mill Creek. 
S denotes basins currently draining to Main Senecal Creek. 



in the hydraulic model. Parameters include size, percentage of various soils classes, mapped 

impervious and modeled impervious area for both existing and future conditions, and the time of 

concentration for both existing and future conditions. Descriptions and explanations of the key 

parameters follow. 

EFFECTIVE IMPERVIOUS AREA 

The amount of runoff is increased substantially by increased impervious areas within the 

subbasins. Impervious areas, such as streets, parking lots, rooftops, sidewalks, and loading areas, 

increase the volume by preventing infiltration. Further, these impervious areas tend to 

concentrate the runoff into storm drains or ditches which more rapidly convey the runoff to the 

receiving stream. This decreased time of conveyance decreases the time of concentration and 

generally increases peak rates of runoff downstream. Transformation of agricultural lands to . 

highly urbanized lands can increase the rates and volumes of storm runoff by a factor of 2 to 4 

9 times. Impervious area is a very significant factor in the analysis of storm drainage systems. 

Percent impervious areas for this Study were determined using aerial photography taken in 1994 

supplemented with zoning maps. Using the aerial photographs, developed areas were delineated 

and categorized by the type of land use. Using zoning maps in conjunction with the aerial 

photographs, the approximate density and land use of each developed area were determined. For 

each developed area having a sirrtilar land use and density, a percent impervious area 

representative of existing conditions was computed. Within each subbasin , the ratio of 

impervious area was multiplied by the percent developed for each land use to determine a total 

impervious area for the subbasin. 

The "mapped" impervious areas deterrrtined above were adjusted to an "effective" impervious 

area for input into the hydrologic models. For fully storm sewered basins, where a majori ty of 

the impervious surfaces drain directly to a storm drain system, the effective impervious area is 

equivalent to the mapped impervious area. In older areas of town, however, many of the streets 
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do not have curb and gutter systems, roof drains may drain to individual drywells and many 

impervious surfaces may drain across pervious areas before runoff is collected by the storm 

system. In these cases, the mapped impervious area was adjusted to an effective impervious area 

in order to account for the additional rainfall losses which occur. 

The following equation, which is based on regression analysis results published by OT AK, Inc. 

(1988), was used to estimate the effective impervious area (EIA) for use in the hydrologic 

models, given the mapped impervious (NllA} area determined from the aerial photographs: 

EIA = 0.1 x. ( MIAl5 

Future percent impervious areas were estimated using the Comprehensive Plan land use map and 

the Zoning Map for Woodburn. Lands which are currently undeveloped are assumed to be 

developed according to their Comprehensive Land Use designations. Developed, nonconforming 

i~P parcels (different from what is specified in the Comprehensive Plan) are assumed to be re-

developed and eventually reach the land use and density specified in the Comprehensive Land 

Use Plan. 

Future developed ·areas are assumed to be fully served by a public storm sewer system, and have 

an effective impervious area equivalent to the mapped impervious area estimated from the land 

use maps. The final effective impervious areas for the Mill Creek basin used in the hydrologic 

models are summarized in Table 4-1, Subbasin Runoff Parameters, for existing and buildout 

condi tions. 

SOIL LOSS PARAlVIETER 

The reduction in runoff from pervious areas which occurs due to infiltration and 

evapotranspiration is estimated in the hydrologic models using a soi !loss parameter developed 
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by the Soils Conservation Service (SCS). This parameter, the Runoff Curve Number, depends 

on the soil type, ground cover and antecedent (pre-design storm) moisture of the watershed. 

Chapter 2, Watershed Definition, discusses the infiltration characteristics of the surface soils 

found throughout the Study area watershed. In that chapter, soils were designated as belonging 

to Hydrologic Group A, B, C, or D as defined by the Soils Conservation Service (SCS). 

Hydrologic Group "A" soils typically include highly pervious soils with low potential for runoff, 

such as sands. Hydrologic Group "D" soils typically include fine grained impervious soils with 

high runoff potential such as clays. Table 4 - 1, Subbasin Runoff Parameters (Mill Creek), shows 

the distribution of surface soils in each Hydrologic Group throughout the Mill Creek Drainage 

area and Table 4 - 2 shows similar data for the East Tributary of Senecal Creek. 

Given the hydrologic classification of the soil, a Runoff Curve Number can be determined using 

tables developed by the SCS . The SCS tables (published in SCS TR-55, "Urban Hydrology for 

~i Small Watersheds) list Runoff Curve Numbers for each Hydrologic Group for a variety of 

ground cover conditions. Values listed in the table are for average antecedent moisture 

conditions. Average antecedent moisture conditions, as defined by the SCS, apply to the Study 

area watershed and no adjustment to these values is necessary. 

The hydrologic models require SCS Runoff Curve Numbers for two ground cover conditions. 

For this Study, pervious areas were classified as woods or grass/pasture. For existing conditions, 

the percentage of a subbasin classified as woods was determined by identifying undeveloped 

wooded areas using aerial photography. All other open areas were assumed to be grass/pasture. 

For future conditions, wooded areas were assumed to occur only in environmentally protected 

areas where development is not anticipated. 

The SCS tables were used· to determine Runoff Curve Numbers for grass/pasture and wooded 

ground cover conditions . The Runoff Curve Numbers se lected for wooded areas are applicable 

to natural wooded areas with thick underbrush. Values selected for grass/pasture areas assume a 

4-7 

Volume 

Page 

City of Wood burn 

1 Stor m Drainage Master Plan 

1497 



·-. 
Table 4-3 

Time of Concentration Assumptions 

1. Channel, Gutter and Swale Velocity Assumptions 

~ 

.002- .005 

.005- .010 

.010- .015 

.015- .020 

.020- .030 
·.030- .060 
.060+ 

Velocities in Feet per Second 
Channel/Pipe Gutter Swale 

2. Manning's "n" for Overland Flow (OF) 

Surface 

2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 

Paved or gravel with slope >2% 
Lawns, natural ·grass areas, uncultivated fields 
Cultivated fields 
Trees with light underbrush 
Trees with heavy underbrush 

1.0 
1.5 
2.0 
2.5 
3.0 
4.0 
4.5 

Manning's "n" 

0.02 
0.24 
0.18 
0.40 
0.70 

0.5 
1.0 
1.5 
2.0 
2.5 
3.0 
3.5 

3. Assumptions for Estimating Time of Concentration for Future Development 

A. Single Family Residential 
Length of Overland Flow (OF) 75 feet 
Manning's "n" for OF 
Slope for OF 

0.13 (mix of lawn and pavement) 
Existing Grade 

Volume 
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Length of Gutter 
Channel/Gutter Slope 

B. Multi-family Residential 
· Length of Overland Flow (OF) 

Manning's "n" for OF 
Slope for OF 
Length of Gutter 
Channel/Gutter Slope 

C. Commercial/Industrial 

1 

Length of Overland Flow 
Manning ' s ·"n" for OF 
Slope of OF 
Channel Slope 
Gutter Flow 

1498 

250 feet 
Existing' Grade 

100 fee t 
0.06 (primarily pavement) 
0.005- 0.02 
250 feet 
Existing Grade 

150 fee t 
0.02 (paved) 
0.005 - 0.03 (depending on exst. grade) 
Existing Grade 
None 
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Table 4-4 

Time of Concentration Equations 

OVERLAND FLOW (Length< 300 feet) 

Tc = .007 ~nL) o.s 
(P2) .j (S) 0·4 , where 

Tc =time of concentration in hours 
n =roughness coefficient (dimentionless) 

L = length of flow (feet) 
S = slope (ft/ft) 
Pi = 2 year, 24 hour precipitation (inches) 

GUTTER, CHANNEL AND GRAVITY PIPE FLOWS 

Tc= L , where 
-::-36=o-:-::o::,cv:-:::) . 

Tc = time of concentration in hours 
L = length of flow (feet) 
V =velocity (feet/sec) 

US Soil Conservation Service - Technical Release No. TR-55, "Urban Hydrology fo r 
S mall Watersheds" (January, 1975) 
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ground cover of only 50% to 75% to account for other landscape uses that may not have 100% 

ground cover. 

The numeric Curve Number values for each ground cover were applied to the areas of mapped 

soil types within each subbasin and a composite weighted average (by area) for soil type within 

each subbasin was developed. 

TllVIE OF CONCENTRATION 

The time of concentration is the travel time from the most hydraulically remote point in the 

subbasin to the subbasin outlet. These times of concentration are determined according to the 

specific type flow for that subbasin, i.e., overland flow, shallow concentrated flow, gutter flow, 

channel flow, or pipe flow. 

The time of concentration was calculated for each subbasin for existing and future land use and 

building conditions. For existing conditions, overland flow, swale flow and channel flow 

conditions were estimated using aerial photography and existing topographic mapping. For 

future conditions, time of concentration parameters were estimated, based on typical values for 

each land use designated in the City's Comprehensive Land Use Plan (Figure 2). 

T able 4- 3, Time of Concentration Assumptions, lists the assumptions used to calculate the time 

of concentration for existing and future conditions. Table 4- 4, Time of Concentration 

Equations, presents the equations used in the calculations . 
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.:;:: ,\ Chapter 5 

ANALYSIS OF RAINFALL RUNOFF 

INTRODUCTION 

Runoff from each of the subbasins identified in the study area was calculated using hydrologic 

models running on a PC computer model. This model requires input data in the form of a design 

storm rainfall distribu.tion, commonly called a rainfall hyetograph. Earlier work for the City 

provided an Intensity-Duration-Frequency (IDF) chart which was based on data gathered from 

nearby rain gauge stations. Subsequent rainfall and runoff calculations were based on the IDF 

analysis figures. 

This chapter of the report outlines the 24-hour precipitation figures that will be used to calculate 

the runoff flows in the drainage basins within the study area watershed. Rainfall hyetographs 

were calculated for the 2-, 5-, 10-, 25-. and 100-year storm events. These projections of storm 

events are typically referred to as the "return frequency" for a storm of a given magnitude. The 

resulting design storm hyetographs are then used in conjunction with .the subbasin parameters. 

The combination of the subbasin parameters and the design hyetographs provides an estimate of 

the undetained; peak flow runoff hydro graphs at specific points in the drainage system. 

Estim ates of runoff rates and volumes can be calculated for both undeveloped and developed 

areas wi thin the study area. 

DESIGN STOR.i\1 PARAIVIETERS 

In developing runoff rates for the subbasins in the study area, a design-storm duration of 24 hours 

was used. This design storm duration has been found to produce the greatest peak flows for 

basins with characteristics s imilar to those found in Woodburn. Shorter durations may be used 
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where basins are smaller~ have highly impervious areas or are much more steeply sloped than 

those found in Woodburn and the surrounding areas. At the other extreme, longer design storms 

would be used to produce peak runoff rates when the basins are much larger and have highly 

pervious surfaces. 

Total 24-hour rainfall depths for the 2-, 5-, 10-, 25-, and 100-year storm events were determined 

from isopluvial maps published by NOAA in _the Precipitation-Frequency Atlas of the Western 

United States, Volume X - Oregon, 1973. These values were applied to the standard Soils 

Conservation Service (SCS) Type IA Rainfall Distribution to develop design storm rainfall 

hyetographs. The SCS has developed rainfall distribution curves to represent the depth vs. time 

relationship observed for large storms in various regions of the country. The Type IA 

distribution is typical of large storm events in Western Oregon. 

The IDF curves are used to determine the rainfall intensity in inches-per-hour when associated 

with a storm event of a particular frequency and duration. This information is critical when using 

the Rational Method of predicting rainfall runoff. This method may be used by designers when 

estimating runoff for very small parcels in the study area. It is not typically used, and can 

become overly conservative when used to predict runoff for parcels exceeding 10 acres. 

The IDF curves computed for this study are shown in Figure 6, Intensity, Duration and Frequency 

Curves. In addition, Figures 7 and 8, the SCS Type IA Rainfall Distribution Curve and SCS 

Type IA Rainfall Hyetograph are shown for reference. 

PEAK SUEBASIN FLOWS 

Flow hydrographs for each of the subbasins in the study area were computed for the 2-, 5-, 10-, 

25-, and 100-year storm events. The results of these calculations are shown in Tables 5- 1 and 5-

2, Undetained Individual Subbasin Flows, for Mill Creek and the East Tributary of Senecal Creek 
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Sub-basin Area 

Name (Ac} 
M-1 359 
M-1A 390 
M-18 71 
M-1C 53 
M-2 109 
M-3 76 
M-3A 96 
M-4 40 
M-4A1 42 
M-4A2 16 
M-4A3 18 
M-5 59 
Af..5A1 69 
M-5A2 65 
M-5A3 97 
M-5A4 30 
M-581 53 
M-582 .37 
M-583 55 
M-6 42 
M-6A 65 
M-6A2 65 
M-68 23 
M-7 99 
M-7A 24 
M-781 49 
M-8 36 
M-9 31 
M-9A1 92 
M-9A3 82 
M-98 33 
M-10 100 
M-11 78 
M-11A 43 
M-1181 69 
M-1182 28 
M-11C 34 
M-11C2 39 
M-11D1 88 
M-11D2 48 
M-11E1 57 
M-11E2 77 
M-11E3 61 
M-11F 161 
M-12 62 
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Table 5-1 
Undetained Individual Subbasin Flows (CFS) 

Mill Creek 

Existing Conditions Full Buildout 

2YR 5YR 10YR 25YR 50YR 100YR 2YR 5YR 10YR 25YR 

26 36 43 53 63 71 26 35 43 53 
37 52 64 81 96 110 37 52 64 81 
12 15 18 22 25 28 16 19 . 22 26 
9 12 14 17 19 22 9 12 14 17 
9 ' 13 16 20 24 28 13 19 23 29 
4 6 8 .10 13 15 4 6 8 10 
4 7 9 12 15 18 19 24 27 33 
5 7 9 11 13 14 7 9 11 13 

10 13 15 17 19 21 17 20 22 25 
5 6 7 . 8 9 10 5 6 7 8 
4 5 6 7 8 9 7 8 9 11 
9 12 14 18 20 23 16 20 23 26 
7 10 12 15 18 21 13 16 19 23 
6 8 10 13 15 18 15 18 21 25 

18 23 27 32 37 41 18 . 23 27 32 
3 4 5 7 8 9 3 4 5 7 

12 14 17 20 22 25 12 14 17 20 
7 9 10 12 14 15 11 13 15 17 
9 11 13 16 19 21 11 13 16 19 
1 2 3 4 6 7 1 2 3 4 

10 14 16 20 23 26 13 17 19 23 
3 5 7 10 12 14 18 22 24 28 
3 4 4 6 7 8 9 11 12 14 

15 19 23 28 32 36 21 26 30 35 
4 5 6 8 9 10 7 9 10 12 
4 6 7 9 10 12 7 8 10 12 
6 8 10 12 14 16 11 13 15 18 
2 4 5 6 7 8 5 7 8 10 

13 17 20 24 . 28 31 16 20 22 27 
20 25 28 33 37 41 29 34 38 43 
10 12 14 16 18 20 13 15 17 19 
16 21 24 30 34 39 17 22 26 32 
7 10 12 16 19 22 19 24 27 31 
5 7 9 11 13 15 9 12 13 16 
8 11 13 17 20 22 12 15 18 21 
2 3 4 5 6 7 5 6 7 8 
3 4 5 6 8 9 8 9 11 13 
5 7 8 10 12 14 13 16 18 21 
7 11 13 17 20 24 14 19 22 27 

12 15 17 20 22 25 10 13 15 18 
4 7 8 10 13 15 6 9 11 14 
6 9 11 14 17 20 17 21 24 29 
4 6 8 10 12 14 4 6 8 10 

11 15 19 23 28 32 11 15 19 23 
9 12 14 18 21 23 12 15 17 21 

50YR 100YR 

63 71 
96 110 
30 33 
19 22 
34 39 
13 15 
37 42 
15 17 
28 30 
9 10 

12 13 
29 32 
26 29 
28 31 
37 41 
8 9 

22 25 
19 21 
21 24 
6 7 

26 30 
31 34 
15 16 
40 44 
13 14 
14 15 
20 22 
11 13 
30 34 
48 52 
21 23 
36 41 
35 39 
18 20 
24 27 
10 11 
14 16 
24 26 
31 35 
20 23 
16 19 
33 36 
12 14 
28 32 
24 26 
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Sub-basin Area 

Name (Ac) 
M-12A1 23 
M-12A2 70 
M-12A3 12 
M-128 68 
M-12C 134 
M-13 955 

Mil ( rT«' .. Bu M S wbbuM Vlo"1 
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Table 5-1 
Undetained Individual Subbasin Flows (CFS) 

Mill Creek 

Existing Conditions Full Buildout 

2YR 5YR 10YR 25YR SOYR 100YR 2YR 5YR 10 YR 25YR SOYR 100YR 

1 1 2 2 3 4 5 6 7 9 10 11 
5 7 8 11 13 15 14 18 20 24 27 30 
1 2 2 2 3 3 3 3 4 5 5 6 
6 8 10 13 16 19 22 26 29 33 37 40 
9 12 15 20 24 28 27 34 39 46 52 58 

52 75 92 118 140 161 52 75 92 118 140 161 
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TABLE 5-2 
East Tributary of Senecal Creek 

Undetained Individual Subbasin Flows 

. l1~lwlill :i. ~~ : • . ''"''1 .. ::: . ·: ,. : : 
: • , ~~jl ' : '.: ,; ~ : : :' i: . 

. . mi:Miill~~r 'lllij : :. .!~ ,,~ :::: : ':# [t!]:(Q~~)I:. , . 
Natural Watershed 

A 124.5 0.195 20 28 20 28 
B-1 60.3 0.094 24 29 24 29 
B-2 49.4 . 0.077 7 10 7 10 
c 49.0 0.077 15 20 17 22 
D 78.3 0.122 20 27 42 50 
E 42.7 0.067 16 20 28 33 
F 31.1 . 0.049 11 15 17 20 
G 76.6 0.120 '13 17 38 45 
H 26.7 0.042 13 16 15 18 
I 33.6 0.053 16 20 20 24 
J 40.6 0.063 7 9 24 28 
K 83.1 0.130 13 17 33 41 
L 121 .0 0.189 18 24 18 24 

Potential Re-routing of Future Development 
M-C 24.7 0.039 - - 15 18 
S-1 17.0 0.027 - - 12 14 

M-HDR 30.3 0.047 - - 16 19 
M-LDR 42.9 0.067 - - 11 14 

* NOTE: M denotes basins currently draining to Mill Creek. 
S denotes basins currently draining to Main Senecal Cree 



Node Description 
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Table 5-3 
Peak In-Stream Flows at Key Points 

Mill Creek 
Peak In-stream Flows 

1996 Conditions Full Buiklout 

10 YR I 25 YR 100 YR I 10 YR I 25 YR I 100 YR 
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respectively. These flows represent the runoff flows from each subbasin and its specific natural 

parameters as identified earlier. 

PEAK CUMULATIVE FLOWS 

Hydrographs from each subbasin were routed and flows combined using the routing methods 

described in Chapter 3, Study Methodology. The models take relative timing of flow patterns 

into account when peak flows from tributary subbasins arrive at a specific node at different times 

and allows for the attenuation of the peak flows when storage occurs in the runoff channels and 

flood ways of Senecal Creek and Mill Creek. 

,,, 

Storage locations exist throughout both areas and are not specifically identified in this report. 

However, Senecal Creek exhibits significant storage in the area north of Highway 214 and south 

of the new crossing at Senecal Estates. No areas of unusual storage were identified along the 

East Senecal Creek Tributary except for the small natural detention area located in the southwest 

quadrant of the intersection of Interstate 5 and Highway 214. 

Along Mill Creek several areas of natural storage exist between the major crossings. These 

provide storage during high flow events and extend from the man-made pond near the south city 

limit on the main stem of Mill Creek to the large area south of the Front Street/SPRR crossing 

near Highway 214. Storage also exists along the west tributary of Mill Creek that extends from 

the Cleveland Street crossing west to Settlemier A venue. 

Peak instream undetained flows for the main stem of Mill Creek are shown on Table 5-3, Peak 

In-stream Flows at Key Points. 
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Node 

M-128 

M-13 
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Description 

Mill Cr. @ Deer Run 

Mill Cr. @ UGB 
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Peak In-Stream Flows at Key Points 
Mill Creek 

Upstream Drainage Area Peak In-stream Flows (CFS) 
Incremental Cumulatiw Upstream 1996 Conditions 

(Acres) (Acres) Sq. Miles) 10 YR 25YR 100YR 

202 1,157 1.81 109 140 176 
955 955 1.49 92 118 161 

---

Full Buildout 

10YR 25 YR 100YR 

112 142 192 
92 118 161 
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Chapter 6 

·EXISTING SYSTEM DESCRIPTION 

INTRODUCTION 

This chapter presents a description and partial inventory of the existing public storm water 

systems found in the Mill Creek and Senecal Creek drainages as these drainageways traverse the 

City of Woodburn. These descriptions do not encompass the smaller portions of the systems 

such as catch basins, inlets and pipelines less than 12 inches in diameter. Likewise, small ditches 

and culverts that convey storm water across private lands are not included in this description and 

inventory. 

MILL CREEK 

Mill Creek is the maj or natural drainage route serving most of the incorporated ·area of 

Woodburn, extending from north to south through the center of the City. Its drainage area within 

the Study area as indicated on Figure 1, Senecal & Mill Creek Drainage Basin Boundaries, 

contains about 5017 acres (7.84square miles). The drainage system that has been constructed 

over time generally follows the natural topography with open channels branching into a number 

of areas of the City, supplemented by constructed drainage facili ties using storm sewer systems 

serving residential and commercial areas, major culverts and bridges crossing the main stem of 

Mill Creek and some of the· more major tributaries . Figure 9, Mill Creek Drainage , Existing 

Facilities, shows the existing storm water facilities in the Mill Creek basin within Woodburn. 

Several major tributaries flow to the main stem of Mill Creek. In the urbanized areas of the City, 

many of these tributaries have been converted to piped systems and now carry much of the storm 
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·· runoff. Several tributaries still convey storm flows via open channel Most of these tributaries 

are unnamed and will be referred to by their subbasin designation. 

At the north city limit, a shallow tributary extends west from Mill Creek near its crossing of 

Crosby Road. This tributary extends through subbasin M-1 and collects runoff from that 

subbasin. It is included in the model to incorporate any backwater effects caused by this system. 

The tributary primarily serves undeveloped lands including portions of the Tukwila Golf Course 

and a small, developed area labeled M-1a. 

A tributary to the east serves the M-4 system of subbasins. This tributary is now entirely piped 

and discharges through two major storm drain lines; one along Highway 214, the other just north 

of the highway which serves the light industrial areas in the Woodburn Industrial Park. These 

lines, an older, 24-inch diameter system along the south right-of-way of Highway 214 and a 

newer 30-inch line serving the industrial properties convey all storm water to Mill Creek. Each 

.,_,; system crosses the Southern Pacific Railroad (SPRR) main line. 

Goose Creek is a steep channel extending westerly from near the intersection of Mill Creek and 

Highway 214. It provides drainage to the undeveloped area north of the highway, the high school 

property and collects piped flows where it crosses Boones Ferry Road. Subbasins M-5 flow 

through the piped and open channels of Goose Creek. Flows in Goose Creek are increased by 

drainage collected in a 48-inch diameter line immediately south of and parallel to Highway 214. 

Stormwater originating in the M-5 subbasins concentrates in either Goose Creek or the 48-inch 

line before discharging to Mill Creek. This sizeable system of subbasins extend to the Senecal 

Creek drainage and includes much of Senior Estates and all the commercial areas along Highway 

214. A large undeveloped area north of Highway 214 and east of Boones Ferry Road contains 

the last remaining large parcels that are in the process of being developed in the these subbasins 

Subbasins titled M-6a and M-6c are collected in 21- and 30-inch lines respectively. The larger 
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line is aligned along Hardcastle A venue and provides service to the residential areas both north 

and south of this major street and extends to the commercial areas along Highway 99E. The 21-

inch line generally provides drainage to residential areas east of Mill Creek. 

The oldest storm drainage system in the City serves the M-7 subbasins. This system of lines 

ranging from 8- to 30-inch lines generally follows an existing low area that meanders through the 

residential areas west of Front Street and extend to the west to Cascade Drive. Portions of this 

system are still open channel flow, however most of the system is conveyed in closed conduits. 

This system is probably the most hydraulically restricted system in the City, contains the oldest 

pipes and likely cannot be expanded to include any new flows from the remaining undeveloped 

area east of Senior Estates. Runoff from infilllots will be piped into this system and, with 

possible expanded capacity in the culverts on 1st and 2nd Streets, overall system capacity should 

be adequate. A small city park located along the west side of Front Street just north of 

Hardcastle A venue serves as a detention facility during high flows. 

Storm flows from subbasin M -7a are conveyed through a 16-inch diameter storm line northerly 

to the area· of the city park. At this point, a leaping-weir manhole diverts storm flows to a surface 

ditch. This surface system conveys storm flows around the park area where they re-enter a storm 

drain line before crossing Front Street and the SPRR embankment. 

Subbasins M-9al and M-9a3 generally fo.llow a natural stream channel flowing from east to 

west, crossing Gatch Street south of Lincoln Street before discharging to Mill Creek. T his 

system is a combination of open channel and closed conduit routes and provides storm runoff 

service to several residenti a·l areas and a number of commercial properbes along Highway 99E. 

Property owners served by this system and located along Gatch Street have reported flooding 

problems in the pas t and the City has responded through extension of storm sewers in some 

areas. 
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Immediately south of Cleveland Street, Mill Creek divides into two major channels. The smaller 

of these channels turns west, crossing Brown Street, Front A venue, the SPRR right-of-way and 

Settlemier A venue. It is _pnmarily an open channel system, fed by small lateral storm sewers. In 

the area of the city park east of Settlemier A venue, the tributary has been routed through a 48-

inch closed conduit storm sewer. This major tributary serves much of the developed and 

undeveloped property in the southwest quadrant of the Woodburn UGB. Large diameter culverts 

are used to cross Cleveland Street, Brown Street, Front Street/SPRR and Settlemier A venue. A 

privately-owned detention facility is located west of Settlemier A venue near the west end of Ben 

Brown Lane and serves the homes in the adjoining subdivision. More detention facilities have 

been constructed with the largest serving the new school property on Parr Road. Storm flows 

tributary to this system originate in the M-11 subbasins. · 

The main channel of Mill Creek crosses Cleveland Street. It progresses upstream through open 

channels, enclosed only by culverts where it crosses city streets. Portions of Mill Creek are 

located in City-owned parks between Cleveland Street and the south city limit. A constructed 

pond is located along the main stem of Mill Creek, east of Hermason Street. Control and 

maintenance of this pond is currently not a part of the City's responsibilities. The major piped 

system located in subbasin M-12 is a 48-inch line serving new subdivisions north and south of 

Warren Way. This line has been sized to serve developing areas west of Mill Creek and will be 

extended as development dictates. An off-line detention facility has been constructed in this 

subbasin to serve the Meadow Wood subdivision. 

South of the City, 1v1ill Creek progresses upstream into farmland where it ter:rriinates before 

reaching the neighboring town of Gervais. 

Table 6- 1, Mill Creek Tributary and Subbasin Storm Drain Capacity Inventory, provides an 

outline of the major tributaries, an inventory of the major storm water fac ilities in the subbasin 

including their diameter, type and length and their hydraulic adequacy compared to modeled 
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Table 6-1 
Mill Creek Tributary and Sub-basin 

Storm Drain Capacity Inventory 
(continued) 

Flow Size/ Approx. 
Pipe/Channel Segment Node/ Diam: Type Length 
Description - Subbasin I (Inches) (Fl) 

SUB-BASIN M-6A2 
Hardcastle Ave. 30" Outfall Line M-6A2 . 30" CSP 2800 

TRIBUTARY M-7 (includes M-IIC2) 
SETILEMEIR TO FRONT ST. 
Front St. Crossin& & leaping Weir #7 30 CMP 230 

Open Channel, 1st to Front #7 DITCH 250 

I st Street Crossing #7 30 CMP . 150 

Open Channel, 2nd to I st #7 DITCH 200 

2nd St. Crossing #7 36 CMP 70 

72", 3rd to 2nd St. Crossing #7 72 CMP 350 

42" Lincoln to 3rd St #7b 42 CMP 1390 

24" Settlemeir to Lincoln #7b 24 RCP 280 

HAYES ST. LINE M-7Bl/B2 18 RCP 390 

AUSTIN CT. /HAYES ST. LINE M-7Bl 18 RCP 750 
M-7Bl IS RCP 440 
M-7Bl 18 RCP 520 

TRIBUTARY M-9A, McKINLEY I 99E 
HWY 99E TO OUlF ALL 
48" CMP Gatch St. Crossing #9a 48 CMP 375 
Open Channel, Gatch to Bryant #9a DITCH 800 
48" Outfall @ Bryant #9a 48 C MP 150 
48" C MP, Bryant to McKinley #9a 48 CMP 550 
McKinley St. 24", Conf. 48" to 99E M-9A3 24 CMP 600 

SUB-BASIN M-10 
12" Collector, Outfa ll to Jana Ave. M-10 12 CMP 470 
12 " Collector, Jana Ave. to Hawley M- 10 12 CMP 650 

TRIBUTARY M-Il 
CLEVELAND ST. OUTFALL TO SETTl.EMElR 
Outfa ll C ulvert, Brown to C leveland # II (2}4 2" RCP 
O pen Channel, Front St. to Brown St. # II DITC H 
Front St. Crossing # I Ia 48" RC P 200 
Park pipe, Set1lemeir to Front # li b 48" RCP 11 60 
Settlcmeir C ross ing # lib 54" C MP 50 

18" A Street Collector M- I l 18" I 13 00 

SPUR M-1 IB I PARR ST. TO C ONF. 
Open Channel, Brown St. to Con( Main Trib. M-IIBI /B2 DITC H 

PRgc 2 

ADEQUACY 
Design Event Carried (\'R) 
1996 Conditions. Full Build. 

100 25 

100 (Ponded) 2 (1>9nded) 

25, Storage Area 
MoiD ...... Sio .... ~ 

eoa..,. too en 

2 <Z 
100 out ofbank Convey 100 CFS 

5 2 

100 100 

100 25 

25 <2 

10 (No odditiooal cap.city)_ 

10 (No odditional c:aNCitY) 

10 (No odditional capacity) 

10 (No odditionai_Uj>aci_tyl 

! 

100 100 

1()() Ponded Convey '75 CFS 

25 25 

50 50 

<2 <2 

' 

2 (No odditional capaci'l'l_ 

2 (No odditional capocity) 

100 5_(Undetained) 

50 2 (Undetained) 

50 2 (Undetainedl 

50 2 _(Undctained) 

50 2 (Undctained) 

5 <2 

100, Oac.kweter Pond1n Convey 30 CFS 

,., (II WooJbunt 

S tn,.,. n,..,u.,.~ Ma sin- f1•,. 
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flows. Table 6-2, Mill Creek Main Stem Existing Culvert Inventory, shows additional detail on 

major structures on Mill Creek including surveyed data on overflow elevations and flood 

elevations. 

Figures lOA and lOB, Mill Creek Undetained Flows Structures and Flood Profiles; show the 

water surface profiles for 1996 conditions for the 25- and 100-year storm events. Figures llA 

and liB, Mill Creek Detained Flows, Structures and Flood Profiles, show future water surface 

profiles for the 25- and 100-year storm events assuming that detention measures as outlined in 

this Study are implemented. 
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"t1< 
~ 0 

(JQ -
~ = 3 

~ 

....... 
~~ ....... 
\0 

Crossing Desc ri ption Flow 

Node 

Crosby Road Arch Culvert M-1 

Private Drive M-2 

Hazelnut Ave. Bridge M-4 

High School Entrance Drive M-4 

Hwy 214 - Box Culvert M-5/6 

Front St. and SPRR Culverts M-6 

Hardcastle Avenue · 72 "CMP M-8 

Lincoln Street Culven M-9 

Young Street Box Culven M-10/ 11 

Cleveland Street Arch Culvert M-10 

Marshall Street Cu lvert M-1 0 

Stark Street Culvens M-10 

Wilson Street Culvens M-12 

:· .. 

'~A::;i~ ) 

TABU, . .t. 

Mill Creek Main Stem 
Existing Culvert Inventory 

1995 SURVEY DATA 

Size! Type Length 

Diameter (FT) 

7'x I 0' 
CMP 

69 
Arch 

8.3'x7.8' 
CMP 26 

196") 
Natural 

NA so• 
Section 

9.1'x 14.0' 
CMP 

66.8 
Arch 

12'X7. 7' 
Cone. 

73 
Box 

96" CMP 185 

72" (deformed 
CMP 182 outlet) 

84" 
CMP JJO• 

(deformed) 

8'x6' 
Cone. 

100• 
Box 

9.3'XI6.4' 
CMP ISO• 
Arch 

48" RCP 57 

(2) 48" RCP 62 

. (2) 52" RCP 74 

NOTE: • Indica tes approximate length only, no field survey data. 

·::~-:~ .>·) 
·- .: .. ,· 

Top of Road Target APPROXIMATE CAPACITY 

Overflow Elev. Flood Elev. Flow Event (YR) · 
(FT) (Fn (CFS) 1996 Buildout· 

148.4 148.0 340 5 2 

149.1 149.0 280 2 <2 

157.1 152.0 >500 100 100 

158.9 153.4 490 100 100 

154.4 154.0 500 I 00 (Baclcwaru Flood in g) 

180.6(RR) 156.0 430 100 100 

163.6 161.5 250 50 25 

169.3 163.5 290 100 100 

174.0 164.3 290 100 100 

168 (street) 164.4 21 0 100 100 

165.5 165.5 82 10 5 

167.9 167.0 200 100 100 

169.0 169.0 200 100 100 
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SENECAL CREEK 

Senecal Creek Main Stem 

Senecal Creek is a shallow stream· that begins southwes~ of Woodburn where it provides drainage 

to fannlands. The total drainage area of Senecal Creek within the Study area as indicated in 

Figure 1, Senecal & Mill Creek Drainage Basin Boundaries, is approximately 4,430 acres. The 
-

main stern of Senecal Creek skirts the western side. of the City, paralleling the UGB and west city 

limit. In the city, Senecal Creek follows a course from the bridge crossing of Highway 214 near 

Butteville Road, through a wooded area west of West Woodburn, crosses an abandoned railroad 

embankment and flows through a crossing of the roadway into Senecal Estates. Figure 12, 

Senecal Creek Undetained Profile, shows the water surface profiles for the 25- and 100-year 

storm events. It is assu.med that no detention facilities will be built along these segments of 

Senecal Creek. Most of the areas in the City served by Senecal Creek are served by the East 

Tributary of Senecal Creek. Additional modeling of tbe East Tributary has been completed and a 

separate set of recommendations has been compiled for this portion of Senecal Creek. 

East Tributary of Senecal Creek 

Basin Delineation 

The East Tributary of Senecal Creek drains approximately 823 acres along the Interstate 5 route 

corridor and a large portion of the City's future industrial and commercial deve lopment area. 

Within this watershed, appr9xirpately 210 acres of new impervious area is expected to be 
?<../t.r/Jlt-<.-(1 !X<- (..(, 6 13 

constructed~?~6 anCI~~~J}:)In addi tion it is recommended that about 96 acres of 

developable lands outs ide the topographical watershed in the upper (southerly) end of the basin 

be drained to the East Tributary. Figure 13, Senecal Creek Drainage, Existing Facilities, shows 

the existing facilities in the East Tributary of Senecal Creek basin within Woodburn. Figure 14, 
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East Tributary of Senecal Creek Structures and Detained Flood Profiles, shows the water.surface 

elevations for the 25- and 100-year storm events. 

The "Senecal Creek Capacity Analysis" (1994) evaluated the drainage capacity in terms of the 

existing channel and drainage strUctures. The "Senecal Creek Capacity Analysis" is included in . 

Appendix "C" of this Study. In summary, the following key features of the basin were identified: 

)> The East Tributary provides an essential draihageway for Woodburn's development along 

I-5. 

)> Existing agricultural access crossings north (downstream) of Highway 214 will be 

overtopped by undetained runoff flow from anticipated future upstream development. 

)> The twin 54-inch culverts crossing Highway 214 immediately west of the I-5 intersection 

represent a constriction to stormwater flows from future development if no upstream 

detention is provided. 

)> There is limited culvert capacity available to convey stormwater from the future development 

area south of the Walmart complex on the east side of I-5 to the East Tributary on the west 

side ofl-5. 

)> In the upper (southerly) reaches of the watershed, the topography becomes very fl at leaving 

no well-defined drainageway to transport storm water into the East Tributary. 

In order to provide orderly and cost-effecti ve urban drainage services to Woodburn 's East 

Tributary watershed, the conveyance of increased storm water flows to the East Tributary must be 

planned and drainage structures in the stream must be protected us ing upstream detention 

faci lities or similar alternatives to mitigate stormwater flows. In the absence of such ac tions, 

City of Woodburn 

6-7 Storm Drainage Master Plan 

Volume 1 
Page 1533 



". significant capacity improvements must be made to a series of major culverts conveying the peak 

flows in the East Tributary in the vicinity of the Highway 214 and Interstate 5 intersection. 

The upper (southerly) reaches of. the East Tributary basin are so flat that the exact surficial basin 

boundary may be easily modifie~ ·thereby allowing the City to determine which properties 

should appropriately drain toward the East Tributary and which should drain eastward toward 

Mill Creek. Figure 4, Senecal Creek Drainage Subbasins, shows the natural basin boundary 

based on topography and the expanded basin boundary based on parcel limits and land use 

planning considerations. These expanded basin boundaries were analyzed in the "Senecal Creek 

East Tributary Capacity Analysis" (February, 1994) and will be assumed to hold throughout the 

following discussions. 

Management Zone Definition 

Four management zones are defined for the East Tributary's expanded watershed. The 

boundaries for these zones are designated as ES-1 through ES-4 as shown on Figure 4, Senecal 

Creek Drainage Subbasins. The zones are delineated by the four quadrants created by the 

intersection of Interstate 5 and Highway 214. 

Culvert Capacity at Highway 214 

The primary existing constraint in the East Tributary drainage system is in the vicinity of the 

Highway 214 culvert crossing. Water is conveyed through a series of culverts under Highway 

214 , through the Texaco station and under Arney Road. The two 54-inch diameter corrugated 

metal pipe culverts crossing Hwy 2 14 convey approximately 138 cubic feet per second (cfs). The 

maximum tolerable water surface elevation at the upstream (south) side of Hwy 214 is 174.0'. 
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This is due to the fact that water levels higher than 174.0' will adversely impact the existing I-5 

culverts and other existing public stormwater systems up stream from the Hwy 214 crossing. 

Therefore, total storm water flows generated south of Highway 214 should not be allowed to 

exceed 138 cfs to prevent surcharging of the 54-inch culverts. The following undetained flows 

are projected to occur using the runoff/routing model of the basin: 

EVENT 

Existing (1993) 100-Year Event 

PEAK FLOW (CFS) 

76 

Full Development, Undetained 25-Year Event 180 

Full Development, Undetained 100-Year Event 220 

These future flow rates indicate that significant detention will be required to limit flows .at 

Highway 214 to 138 cfs. 

'few I -5 Culvert Crossing to serve Zone ES-4 

T here are about 222 acres of prime future development land located in detention zone ES-4 south 

of the Walmart facili ty. Provisions have been made to convey runoff from this acreage across I-5 

and into the East Tributary. At the time modeling for this Study was being completed there was 

no available capacity in the culverts crossing under I-5 into to convey additional runoff flows 

f rom ES-4. But, in order to prevent future flow rates above the 138 cfs at the Hwy 214 crossing 

it was recommended to limit the total flow capacity of the I-5 culverts to 78 cfs for detention 

zone ES-4 . Preliminary analysis of the runoff flows indicated that an addi tional 42-inch diameter 

concrete sewer pipe (CSP) was required to convey the future modeled flow of 78 cfs from the 

east side of I-5 to the west s ide. In 2000 the 42-inch culvert was installed and presently serves 

zone ES-4. Approximately 3.0 feet of head loss has been incorporated into the crossing. 
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Near the upstream end of the East Tributary at Sta 73+00 as shown on Figure 14, East Tributary 

of Senecal Creek Structures and Detained Flood Profiles, the ditch bottom elevation is 

approximately 170.5'. This is the approximate location where existing 24" and 30" culverts that 

cross I-5 discharge into the East Tributary. At this location if the surface water elevation for the 

100-year event in the East Tributary is maintained at 174.5', an upstream water surface elevation 

below 177.5 feet on the east side of I-5 can be maintained. A maximum 100-year water surface 

elevation of 177.5 on the upstream side of I-5 will allow sufficient hydraulic head to convey the 

78 CFS, while low enough to"'avoid flooding on the east side ofl-5. 

In Zone ES-4, the following he~d losses in the future drainage system can be presumed: 

· Prevailing ground surface elevation 

Less Minimum cover over the storm drain pipeline 

Less Head Loss for 3,600 feet of storm drain pipe 

Resulting water surface at I-5 culvert (upstream) 

Detention in Zone ES-4 

184.0 feet (MSL) 

2.5 feet 

4.0 feet 

177.5 feet (MSL) 

The undetained flow from future development in Zone ES-4 is 120 CFS. In order to reduce this 

flow to the capacity of the recommended 42-inch culvert (78 CFS), 7 acre-feet of detention is 

required on the east side ofl-5. As of July 2001, this proposed detention facility is under 

construction as part of the Montebello Subdivision and is shown on Figure 13, Senecal Creek 

Drainage Existing Facilities. 7 acre-feet of storage volume will provide sufficient detention 

capacity in this zone. When combined with the mitigation policies listed above, and construction 

of the 7 acre-feet detention lagoon, the flow rate at the Hwy 214 crossing resulting from a 100-

year event is not expected ·to exceed the target flow of 138 CFS. 

Volume 
Page 

1 

1536 City of Woodburn 

6- 10 Storm Drainage Master Plan 



' . ; ' 

r' 

July 
2001 

. . 

,..........._ 

f-
w w 
I.L ...__, 

z 
0 
f-
<( 

> w 
_j 
w 

180r-------~-----r--------------.---------------~ 

175 -b·: 
~ -

~ ~ 
170 (.) 

0 
~ 

a. ·I 

a~ 
~ 

a 
< 

165 

160 

155 

0 
0 
+ 
(l) 
~ 

150 
~ 
(/) 

0 0 0 0 
0 0 0 0 
+ + + + 
0 g 0 0 

~ 
,.,.., 

ST 
(FEET UPSTREAM FROM 

Volume 1 
Page 1537 

C!TfYRU 



------~--------~~--~-----4~+------------+----------~155 
0 
0 

~ 
~ ------~----------~~------~~~--------~-L----~~--~150 g g g g 0 

s ~ g R ~ 
UN0£TAJNEO F\.OWS 

IN FEET 
_UENCE VVITH SENECAL CREEK) INSTREAM flOWS: STAllON STAllON STATI~ 

10+00 26+00 56+00 

EXIST. 25 YR •.. 115~ M~ ~a'5 

EXIST. 100 YR. ~~ 112~ '?b~ 

Volume 1 FV1URE 26 YR• 2SO~ ~~ 100~ 

Page 1538 F\11\JRE 1 00 ~· ~~ 2eo~ 22)~ 

• EXPANDED #f£A 

of Woodburn 
F. 

14 INAGE MASTER PLAN 

EAST TRIBUTARY OF SENECAL CREEK 
STRUCTURES & DETAINED FLOOD PROFILE - -.....&..---



Chapter? 

RECO~NDATIONS FOR DRAINAGE IMPROVEMENTS 

Continued improvements of the drainage system in Woodburn will rely on a number of activities 

and attention to the condition of the existing facilities . Specific recommendations for projects 

__ ~~lQYP.g.!!t __ Ql)!;lP~~L9..1 ~~s;ommended Capital Improvement Projects, of this repor{ih~=--:. -----\ 
( . projects should be implem~~te~:;· ~~~~-;~-fu~-~i~~Pe~~g-md"th~-p~bii~;~~~ process \ 

/ allow. However, these projects will only mitigate current shortcomings in the systems capacity ) 

{ and should not be relied upon to provide a drainage system which will adequately serve the City 

\"-c· in the I<:_ng t:._nnuf>TOjecfs~:f~~ili·~·cr<i;¥~fOp~e·;;:r'P~tte~-;~;~in~"'areo~~tt .. on·· -.... / 
~ ~-;7 --
theoes'filnderstanding available at the time. Experience shows that trends change over time and 

forecasts of future conditions should be revisited periodically. 

In light of this, the following general recommendations are provided to guide the City managers _ 

.a their planning for future use of the drainage system. 

Detention Policy Implementation 

A city-wide Stormwater Flow Management Program including policies regarding detention has 

been developed concurrently with this study. It addresses on-site detention for individual parcels 

of land and identifies several locations in the City where a public detention facility may be si ted. 

For the past number of years, the city has utilized a guide presented in Table 7-1 , "Volumes for 
I ' ' ' ' ' ... , , . , . • ,.,, •r • · • • • • 

! ,. '' """::::.:·~~--+-

Different Intensi ty S torms for 10-Acre Site". ; This guide is presented here to document the 
I . . .. __ .. _ __, 

j city's recent position on detention facili ty sizing. The new guidelines are provided in the 

I · Stormwater Flow M anagement Program document and these should be used for analysis and 
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Table 7 • 1 
VOLUMES FOR DIFFERENT INTENSITY STORMS 

FOR 1 0-ACRE SITE 
· ... ··· : .. . 

... i- .. · 

Storms Results I A = 435,600 Developed tr ~olume~ ft! 3600,ec hr! 
(Rates) =10 acres c a: 0.71 Sec storms sec hrs storm 

(IHTEHS~I6) (UN)developed 
c = 0.25 (cfs) 

100 yr. LM: 0.467 !n 435,600 ft2 0.71 3.313 32,205 ft3 32,205 ft3 
2.7 hrs hr or 10 acres .. 11.34Qft' 

0.25 1.167 11,340 ft3 20,865 ft3 
storaae volume 

50 yr. 1.20" 0.435!n 435,600 ft2 0.71 3.087 30,672 ft3 30,672 fta 
2.76 hrs hr or 10 acres .. 10.80QfP 

0.25 1.087 10,800 ft3 111,872,.. 
storqg_e volume 

25yr. 1.1.4: 0.399ln 435,600. 0.71 2.830 29,138ft3 29,1381P 
2.86 hrs hr or 10 acres .. 10.25Sftl 

0.25 0.996 10,255 fP 18,883fP 
storqg_e volume 

10yr. LQ£ 0.364!n 435~600 ft2 0.71 2.582 27,605 ft3 27,605 ftl 
2.97 hrs hr or 10 acres .. 9.720 It' 

0.25 0.909 9,720 ft3 17,885"ft3 
storage volume 

~ 

~,:·::. 5 yr. O.'IW ,0.285ln 435,600 ft2 0.71 2.024 23,899 ft3 23,899 ft3 
::!~~? 3.28 hrs hr or 10 acres -· 8.415 It' 

0.25 0.713 8,415ft3 15,484 ft3 

i 
(320 storage volume 

I gpm) 
I 

2 yr. ~ 0.220 In 435,600 ft2 0.71 1.560 20,448 ft3 20,448 ft3 
3.64 hrs hr or 10 acres -· 7.200 ft3 

0.25 0.54'1 7,200 ft3 13,248 ftS 
storage volume 

CITY OF WOODBURN 
RUN OFF DETENTION REQUIREMENT 
1) Construct a device that has capacity for detaining difference in nm off volume received by undeveloped and developed land for a 25-year 

stonn. 

2) Construct a dis<:harge orifice of a size that the quantity of run off through the orifice is equal to nm off flow from a storm of5-year or les5, 
Wldeveloped la.nd. 

3) Construct a detention facility to have a post-development 25-year capacity with a discharge ori fice (or structure)~ to limit ou1ilow to no 
more than the undeveloped 5ite peak run ofT for the existing (Wldeveloped) S year frequency s tornL Detention volumes calculated by the 
following methods are acceptable: 
A. Santa Barbara Urban Hydrograph routing model (as prescribed by the King County Surface W3ter Design Manual) for the post 
develo pment 25-year runoff hydro graph detained back to the e:Wting 5 year peak site dis<:harge. 
B. 18,883 C F/ 10 Acre drainage area as per City of WOO<Iburn standard table, 3bove, based on the rational method. 

SAFETY REQUIREMENTS 
1) Depth of stonn wa ter within 30 feet from the edge of de ten lion ponds, if open to public, ~ha U be limited to 3 feet, then gradual slope( J%) to 

higher depth ~hall be allowed. Mnlmwn pond side s lope~ .!lhall be 3' horizontal to I' ver tical, however, gentler slop.:: 1s desirable. 

REV. A STRMVOLM-1 0102/95 updated 08130/96 Item 113 added 12/9/96 Safety Item revi~ed . 

REV. B. APPROVED BY CITY COUNC IL 12/9/96 
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Portions of the existing drainageways currently function as detention sites where high water flow 

is backed up by road crossings such as East Lincoln Street and Hardcastle Street. These 

crOS$ings were built with culverts intended to pass nonnal stream flows but do not pass high 

flows as easily. The hydraulic nio.del simulates the high water level created during flood 

conditions and these levels are verified by the historical record of high water levels observed in 

both Mill Creek and Senecal Creek. These sites, four located in the Mill Creek drainage and one 

located in the Senecal Creek drainage basin will continue to function as detention areas and, with 

the exception of a proposed high level overflow structure at Hardcastle will not be modified to 

increase flows past them during stonn conditions. However programs directed at improving 

public safeguards during pe.rjods of high flow and incorporation of stonn water treatment 

wherever possible will be continued as a part of the Master Plan. 

In addition, the City's detention policy should be made available to private developers and others 

who plan to alter drainage conditions or.runoff volumes or rates. 1bis policy addresses both 

1 arge and small properties throughout the Mill Creek and Senecal Creek drainages. The goals of 

the policy should be publicized and discussed whenever the opportunity presents itself. 

Continued Planning 

City s taff should become familiar with and use computer-modeling techniques to assess the 

impacts of proposed development. With available tools such as HEC-1, the Santa Barbara Urban 

Hydrograph (SBUH), the Storm Water Management Model (SWMM) and similar, well­

documented programs, forecasts of future runoff should be developed and reviewed periodically 

to document the changes in flow rates and volume of s torm water. Continued use of a system 

model will also allow City staff to update the facilities plan portion of the Comprehensive Plan 

7-2 
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as dictated by state regufation. 

The City should also plan to reanalyze the entire system and prepare new forecasts of storm 

water conditions every 20 years,·a period typically used in major facility planning. This major 

effort provides o~portunity to re-evaluate the entire system and incorporate changes in land use 

and other storm water runoff condftions and parameters. 

Operations and Maintenance 

The City has and follows a plan for ongoing operations and maintenance of the storm drainage 

system. This system should be continued and expanded to include regular inspection of drainage 

facilities including major culverts, bridges, detention areas (public and private) and major open 

stream segments. Periodic cleaning of debris in the stream and adjoining floodway areas should 

be done to prevent the buildup of flow-inhibiting materials. 

,, Stann sewer maintenance activities which include regular inspections of inlets, catch basins, 

major storm sewers and outfalls should also be scheduled and findings documented. 
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Chapter 8 

PROJECT PHASING 

Projects required. to maintain the ~torm drainage system capacity by construction of new 

conveyance facilities or expansion of existing facilities must be prioritized to level the demands 

on the City's funds and staff. All projects will eventually be needed to maintain system capacity 

as the service area grows and is developed with new residential and commercial areas. This 

Chapter .of the Study sets the methods and criteria for determining which individual projects 

should be funded and constructed first and which may be deferred until a later time. ~--.··~: ~~ 
.. . :..~ ........ 
~ : • I ·. <;~.-~· 

··. :~";_: · 

·::/'it 
PROJECT PHASING . _,., :.>~::~i 

A detailed analysis of the runoff conditions as found in Chapter 5, Analysis of Rainfall Runoff, 

was used to identify problem areas in the existing system where peak hydrologic conditions 

!ached or exceeded the facilities ' ability to safely handle these flows. This data and model 

projections were categorized using the base assumptions and cri teria outlined in Chapter 3, Study 

Methodology. Accordingly, budget level cost estimates for the construction of each capital 

project were developed and can be found in Chapter 9, Recommended Capital Improvement 

Projects. These cost estimates include the construction costs and other project-related costs such 

as design and inspection services, legal support and, where necessary, costs ofland needed to 

implement the improvement. 

Based on the severity of the problem and the cost of the improvement as determined by applying 

specific criteria, projects are divided into specific groups and placed into phases that will allow 

prudent expenditure of public fu nds. Each proposed project has been given a designation of 

hi gh, medium or low priori ty. The phasing periods and the specific criteria, used to separate 
Volume 1 
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,, . .. . capital projects into a priority grouping follow. 

PHASING PERIODS 

The City typically operates on a 5-year capital improvements plan (CIP) which directs planning . . . . . ; 

and construction of capital public works projects. Usually, projects placed in this plan have been 

identified through engineering study by the City staff and citizen input. In this case, some 

projects were deemed suitable to be placed on the CIP due to their impact on public safety and 

health and are suggested herein for "high" priority for implementation within one to three years. 

Other projects, necessary for efficient operation of the drainage system but not threatening in 

terms of public health and safety are given "medium" priority and targeted for inclusion on the 

CIP within the succeeding 3- to 6- year portion of the plan. 

Finally, some projects are driven by the rate of land development within the service area and are 

given "low" priority for project planning. Projects in this category should be revisited each year 

in preparation of the current C.IP and their necessity weighed in light of lo~al development rates 

upstream of the potential project. In this Study, the long-term phase is defined as the period 

extending beyond the CIP 5-year window. 

In the case of potential development outside the jurisdiction of the City, some projects may 

require a change of priority to alleviate increases in runoff due to these development projects. 

The phas ing of drainage improvement projects was divided into the following categories which 

are shown with their respec.tive time frames: 
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Phase Designation Time Frame 

3 Year FY 2002 - FY 2005 

6Year FY 2005 - FY 2008 

10 Year Beyond FY 2008 

It is recognized in this Study that any of the projects identified may change priority as storm 

water runoff conditions upstream change. Usually, no single factor will dictate the priority of a 

project, however, the following_ discussion provides a guide for project prioritization and is · 

intended to allow flexibility within the financial and technical ability of the City to implement 

them·. 

CRITERIA FOR PROJECT PHASING 

The improvements identified are needed to provide adequate capacity for fully developed lands 

within the two major watersheds. In other words, existing drainage conveyances were evaluated 

to determine which would need to be modified or replaced to handle increasing peak flows as 

development occurs. Estimates of future facility improvements were made to allow for 

continued proper function of the drainage system. 

Additionally, more local dr~nage facilities will be needed within deve lopments on large parcels. 

These local facilities, usually storm water inlets and piping systems are typically provided by the 

developer of the parcel as part of the development's infrastructure and are either kept as private 

drainage facilities or are c?nstructed to City standards and turned over to the Ci ty upon 

acceptance by the City. It is not the intent of this Study to place restrictions on the alignment of 

dr~nage facili ties within these currently undeveloped lands, except as specifically provided for 
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in this Study. 

Chapter 5, Analysis of Rainfall Runoff, provides estimates of gross subbasin runoff information 

and outlines the methodologies which may be used to determine design flows for these .on-site 

improvements. Drainage facilities should be planned for these development parcels as part of the 

City's normal site design review process. These facilities should have capacity to handle the . 

flows estimated by this Study and should provide for continuity of existing drainage ways. 

As a first step, drainage improvement projects were identified which were needed to correct 

existing problems as identified by the model analysis or problems known by City staff and 

citizens. These improvements were checked against peak runoff flows that will be created by 

future development to make certain that a project would handle both current and future runoff 

conditions. These improvements were· classified as 3-YEAR phase improvements. Within this 

category, the priority was rated as "High" if there was a relatively large risk associated with not 

completing the improvement or if the problem created by the existing situation was frequent and 

caused a public safety concern or significant inconvenience. 

These projects were then arranged within the phasing categories by considering the following 

criteria: 

A. Extent of a current system or facility inadequacy as judged by the relative 

inadequacy when compared to the peak runoff requirements for an adequate 

structure or drainageway feature . 

B. Estimated time frame for further development within the catchment area, 

assuming development which will exacerbate the condition or make it untenable. 

c. 

Volume 
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Relative risk from fai lure to make timely improvements as judged by the potential 

for structural failure of the fac ility or creation of a public hazard. 
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Chapter 9 

RECOMM~NDED CAPITAL IMPROVEMENT PROJECTS 

Capacities of existing and drainage system facilities were analyzed and the analysis presented in 

Chapter 5, Analysis of Rainfall Runoff. Using the criteria and methods outlined earlier in the 

Study, this analysis shows system deficiencies in several geographic areas. Based also on the 

discussion of Chapter 7, Recommendations for Drainage Improvements, the following projects 

are recommended for adoption by the City and should be included in the City's future Capital 

Improvement Program (CIP). Figure 15, Proposed Capital hnprovements Key Map, shows the 

location of all proposed CIP projects and Table 9-1, CIP Project Summary, provides a brief 

summary of these proposed projects. 

These projects have been defined to the extent of the information available at this time with the 

best information provided pertaining to their cost, phasing and implementation. Prior to actual 

initiation of any individual project, a detailed preliminary engineering study should be prepared 

and a more precise cost estimate prepared. In addition, preliminary and final designs of these 

projects to determine dimensions, location and facility sizes will be required. Also, detailed 

review of property ownership and property line location should be done during preliminary 

design of an individual improvement to assure new or rebuilt facilities are located on public 

lands or have the appropriate easements. 

It should be noted here that proposed improvements are based on information avai lable at the 

time of completing the modeling for thi s Study. The existing site information has been updated 

to represent the facilities as of July 2001. Re-evaluation of these proposed improvements is 

recommended at the time of preliminary design. System re-routing, upgrades and future 

development will affect these recommendations. Any alterations of the existing system layout or 

unforeseen developments should be careful ly evaluated for downstream adequacy and potential 

conflict with the objec tives of this Study. 
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TABLE 9-1 

CIP PROJECT SUMMARY 

Woodburn Drainage Master Plan 

Drainage Subbasin Estimated 
Project 10 Project Name Basin 10 Priority Cost{$) 

P1 Hardcastle Crossing MiiiCk M-8 High $ 191,729 

P2 Front Street Detention & Crossing Mill Ck M-7 High $ 151,436 

P3 Marshall Street MiiiCk M-10 High $ 78,560 

P4 Crosby Road Crossing MiiiCk M-1 N/A (county) $ 587,159 

P5 Boones Ferry Crossing MiiiCk M-1a Low $ 53,157 

P6 Old town - 2nd Street MiiiCk M-7 Medium $ 188,965 

P7 East McKinley Mill Ck M-9a High $ 953,101 

P8 Stubb Ad Detention MiiiCk M-11a Medium $ 359,571 

P9 Connect 48" at 1-5 & Hwy 214 SenecaiCk ES-2 High N/A 

;) 
P10 Goose Creek Re-alignment MiiiCk M-5 Low $ 224,577 

CIP Total= $ 2,788,2551 
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The following CIP projects are recommended for implementation: 

Five proposed projects within the Study area have been given high priority for improvement. 

These are the Hardcastle Road crossing; development of a detention facility at the Front Street 

park and addi~ion of a 42-inch line across Front Street and the railroad; adding capacity at 

Marshall Street; increasing capacity at East McKinley near Bryan Street; and consolidation of 

storm flows into the existing 48-inch line crossing 1-5 immediately north of Hwy 214. 

On Hardcastle Road, addition of an auxiliary (overflow) line in the embankment of the fill 

crossing Mill Creek is recommended. This should be designed as a box culvert to minimize head 

loss while minimizing use of the embankment. Details of this recommendation are found the 

outline for Project No. 1, Hardcastle Cros~ing. 

On Front Street, flow from an open ditch in the park reenters an 18" diameter pipe before it goes 

>' under Front Street. Flows beyond the capacity of the 18" pipe are diverted to an open ditch and 

routed northerly to an existing 30" diameter pipe which crosses under Front Street and the 

R ailroad. The new system would create a detention facility at the park and increase capacity of 

the line under Front Street and the railroad by constructing a 42-inch line in place of the existing 

30" pipe. Control structures would also be constructed at the detention facility. 

At the Marshall Street crossing of Mill Creek, addition of a second conduit to increase capacity 

of the crossing and avoid flows that overtop the street in all but the most extreme storm events is 

recommended for immediate development. At this location, a second, parallel pipe of 54-inch 

diameter should be installed to relieve flooding conditions immediately upstream. Details of this 

project are itemized in the write up titled Project No.3, Marshall Street. 

In the area of Blaine and East McKinley Streets, the existing storm system has inadequate 

capacity to carry existi ng high flows and the system does not meet present City standards for 
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alignment. Complaints of flooding have been received from local residents. In order to alleviate 

these problems the sub-standard pipes will be abandoned and new larger diameter pipes will be 

constructed within the alignment of the public right-of-way. 

Analysis of the flood elevation for various storm events show a significant head loss being . 

incurred at the Crosby Road Crossing. This facility is owned by Marion County and appears to 

c ause significant headless in the higher flow ranges. Improvement to this facility is 

recommended, and the City should initiate discussions with county staff to this end. Elimination 

of the head losses caused at Crosby Road will lower the immediate upstream flood elevation 

significantly and, with that, lower flood elevations for the 100-yearevent as far south on Mill 

· Creek as Highway 214. 

An unused 48-inch storm sewer was constructed as part of the ODOT I-5 construction. This 

system can be utilized to relieve hydraulic loading to the storm system crossing under I-5 to the 

south of Hwy 214. This project requires further investigation to determine the best potential re­

routing plan. 

In adcli tion to the five CIP projects listed above, two other locations along the main stern of Mill 

Creek appear to be overtopped during periods of very high flow. These are the Goose Creek 

c onfluence at Highway 2 14 near the Mill Creek Pump Station and the private road crossing just 

south of Crosby Road. 

At Mill Creek at the confluence of Goose Creek just south of Highway 214 at the Mill Creek 

Pump Station there is significant probability of backwater build up during the 25-yr . event and 

overtopping appears to be possible during the 100-year storm event. To resolve this potential 

problem it is recommended that the Goose Creek Tributary which presently enters Mill Creek at 

the Pump Station south of Hwy 214 be re-aligned to cross Hwy 214 and intersect Mi ll Creek to 

the no1t h of Hwy 2 14. This would include the install ation of a 60" diameter cul vert and is 

designated as Projec t No. 10, Goose Creek Re-alignment. This project is assigned as a lower 
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priority, however should state-or federal funds become available for a project of this nature, it 
could be moved higher on the list. 

The private drive south of Crosby Road is within the City limits but is not a publicly-owned 

facility nor is it located within a public right-of-way. This site is not recommended for inclusion 

on the CIP list for these reasons but is mentioned in this Study because the capacity of the 

existing culvert (7.8'x 8.3' CMP) is inadequate to pass the existing 25-yr event. During the 

floods of 1996 the water surface elevation reached approximately 152.0', three feet above the 

existing driveway elevation of 149.0'. The type, configuration and slope of the culvert limits the 

capacity to less than 250 cfs. The full build-out 1 00-yr event flow at this location is estimated at 

500 cfs. The culvert should be replaced with a more hydraulically efficient 90" or 96" pipe with 

increased slope on the culvert as the topography will allow. Depending on the policy of the City 

and discussions with the property owner, capital improvement funds should only be used to 

increase capacity of the crossing if such expenditure falls within the goals of the City's storm 

management policy and can be shown to benefit City property owners or City-owned property. 

COST DATA 

The following figures and tables present the capital improvement projects recommended for 

implementation. Most construction costs are based on information from recent project bid 

tabulations and unit prices for this area as documented in a technical memorandum from City of 

Portland, Environmental Services Public Facilities Plqn Technical Memo, T7.C.l. Basis of Cost 

Estimates, dated June 1998. These prices have been adjusted (increased by 7.6 percent) to reflect 

construction costs in 2001 and are now based on the July 2001 ENR CCI of 6404. All costs 

should be re-evaluated at the time of preliminary and final design to refine individual items 

estimates. The costs provided on the following project outlines are total project costs and include 

design and administrative costs as well as a contingency allowance. A range of contingencies 

was used to allow for varied construction scenarios of each project site. 
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Project No. 1 

Drainage: 

Subbasin: 

Mill Creek 

M-8 

Project Name: Hardcastle· Crossing 

PRIORITY: High 

Description: The embankment of the Hardcastle crossing of Mill Creek restricts flows in Mill 

Creek during the forecast 100-year flood event. This restriction causes water to 

back up as far as Marshall Street and will, during a 100-year storm event, cause 

the water surface to come within 6 inches of overtopping the roadway. See Figure 

P1, Hardcastle Crossing, for the existing site layout. The existing culvert capacity 

is 255 CFS and future 100-year flood flows are estimated at 285 CFS. 

This project proposes to create an overflow channel with an invert elevation of 

160.5' which will allow continued storage to occur upstream of the embankment 

and allow any flows reaching the 160.5' elevation to pass. At flood flows, this 

high-level overflow will maintain a water surface elevation of 161 .5' . 

Construction of thi s overflow will provide relief of the high backwater condition 

at Marshall S treet and the intervening crossings and make maximum use of the 

detention storage in the park areas along Mill Creek. 

It is most likely that use of a 2 foot high box culvert, 5 feet wide set at a s lope of 

0.005 (ie. in 160.5'- ie. out 160.3) wi ll allow maximum passage of storm flows 

while minimizing headloss through the s tructure. 1 Volume 
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Cost Estimate: Hardcastle Crossing 

TOTAL= 
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I-roject No.2 

Drainage: Mill Creek 

Subbasin: M-7 

~roject Name: Front Street Detention and Crossing 

:PRIORITY: High 

Description: West and south Front Street, drainage flows from subbasin M-7 join to enter an 

open ditch system in Front Street Park and eventually flow into pipe systems 

under Front Street and the railroad. The southerly pipe is an 18" diameter 

concrete pipe and low flows exit the Park via this pipe. When the hydraulic 

capacity of the 18" pipe is reached, overflows enter a second open ditch running 

north and into an existing 30" diameter concrete pipe which runs under Front 

Street and the Railroad. The Park can be converted into a detention facility if 

flows out of the Park are controlled. Also, the replacement of the 30" pipe under 

Front Street and the railroad with a 42" pipe will allow for high flow by-pass as 

needed for future development. 

Volume 
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Modeling indicates that buildout conditions will increase 100-year flood flows 

from 65 CFS currently to 77 CFS in the future, assuming that subbasin M-llc2 

will be routed to the south. 

Model analysis indicates that maximum outflow capacity is 37 CPS when storage 

and pending in the park area reaches 168.0' , approaching the pavement on Front 

Street. Currentl y, a 25-year flood event will cause a backup of water about 1 foot 
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deep in the park and a 100-year flood event will cause a backup of about 3 feet 

deep. With surrounding properties as currently developed, no damage to property 

or homes should occur. Future flooding conditions after complete infill in the 

upstream basins will create a water depth of 2 feet in the park during a 25-year 

event and water will overtop Front Street during a 100-year event. 

To mitigate this potential for future flooding and inundation of Front Street, it is 

recommended that the park area be excavated to provide an additional 0.7 acre­

feet of storage· below elevation 167 .0' and that the existing 30" Ctv!P pipe 

crossing Front Street and the railroad be replaced with a 42-inch diameter 

reinforced concrete storm sewer line. See Figure P2, Front Street Detention & 

Crossing, for the existing site layout. 
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c~st Estimate: Front Street Detention & Crossing 
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Project No. 3 

Drainage: 

Subbasin: 

Mill Creek 

M-10 

Project Name: Marshall Street 

PRIORITY: illgh 

Description: The existing crossing of Marshall Street at Mill Creek is conveyed through a 

single 48-inch diameter line. The capacity of this line is inadequate to convey the 

future 5-year event and currently overtops during the existing 25-year storm event 

as was evidenced during the February floods in 1996. In addition, the head loss 

through this line during flood conditions is almost 3 feet. A future 100-year event 

will overtop the street by about 2.5 feet, likely causing severe damage to the 

pavement and embankment. 
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This condition will be mitigated through installation of a 54-inch diameter line 

paralleling the existing line. Realignment will not be necessary, however, some 

additional land may be required to install a second line of this diameter. See 

Figure P3, Marshall Street, for the existing site layout. 
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Cost Estimate: Marshall Street 

Total= 
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-..roject No. 4 

Drainage: Mill Creek 

Subbasin: M-1 

P:roject Name: Crosby Road Crossing (In County) 

PRIORITY: Subject to be discussed with Marion County 

Description: A major Mill Creek crossing at Crosby Road north of the City is conveyed 

through a 7' x 10' arch CMP culvert. This facility has an existing capacity of 340 

CPS and, during periods of unusually high water conditions, restricts the Mill 

Creek flows and creates a significant headless. Model analysis indicates a 100-

year flood flow of 624 CPS. 

While flood profiles indicate that Crosby Road will not be overtopped by the 100-

year event, the headless and resul ting backwater created by this flow raises the 

flood elevation in Mill Creek as far south as Highway 214 and , increases the 

potential for damage to structures along the stream. 

In order that the flood elevation be lowered to an acceptable level, it is 

recommended that the existing arch culvert be replaced with 8' by 14' box culvert 

or structure of equivalent capacity. See Figure P4, Crosby Road Crossing, for the 

existing site layout. Installation of a new culvert will have the effect of lowering 

the flood elevation upstream of the Crosby Road structure by approximately 2 feet 

to a new water level of about 147 .0'. 
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Since the Crosby Road structure is located on a roadway owned and maintained 

by Marion County, it is recommended that City staff notify the Marion County of 

this situation and together begin discussion of a mutually acceptable solution. 

Cost Estimate: Crosby Road Crossing 

Volume 1 

Page 1566 

9- 13 Cily of Woodburn 

Storm Drainage Master Plan 



SCALE: 1•=200' / 

''8:14? 
/&4; 

, /v~ 
,' & 

REtPLACB 1'xl0' ARCH CULVERT /~ 
WJTH 8'Xl•' BOX CULVERT 

I 

\ 
\ 
\ 
\ 

' ' ' '· 

/ 

/ 
', 

? 

' ' 

Volume 

Page 
1 

1567 

PROPOSED CAPITAL IMPROVEMENT 
CROSBY RD CROSSING 

Ci t y of Woodburn 
C:: 'T'()R U TlRldN61:.li' UA C::'T'VP 01 AN 

FlGURE 

P4 



-'-"· 

Project No. 5 

Drainage: 

Subbasin: 

Mill Creek 

M-la 

Project Name: Boones Ferry Crossing 

PRIORITY: Low 

Description: This crossing of Boones Ferry Road immediately north of the current City limits 

cairies runoff from the developed and undeveloped areas west of Boones Ferry 

Volume 
Page 

· Road including flows from subbasin M-lc. In time it will also receive runoff 

flows from subbasin M-lb. Subbasin M-1b is zoned for single family dwellings 

and will increase the runoff from this area after development. Projections show 

the existing 24-inch culvert and the 36" pipe crossing Boones Ferry limited at a 2-

year storm flow under future (buildout) conditions. Future flows will require a 

42-inch diameter line to replace the existing 36" pipe. See Figure P5, Boone's 

Feiry Crossing, for the existing site layout. This project proposes to only replace 

the section of pipe under Boones Ferry Rd. The required extent of replacement of 

the 36" needs to be investigated further. Further field investigations should be 

conducted to determine if all or portions of the 36" pipe will need to be replaced. 

1568 

Since the existing crossing is outside the City limit, financial responsibility may 

not be the City's. Options include involving Marion County in the decision to 

enlarge the crossing capacity and/or strictly enforce detention policies in both 

subbasin M-1 band the undeveloped areas north of the swale leading to the 

cross ing. If future flows can be limited to existing conditions, the crossing may 

handle a 10-year event and be suitable for some time. 
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c~st Estimate: Boones Ferry Crossing 

Total= 
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..._roject No. 6 

Dorainage: Mill Creek 

Subbasin: M-7 

~roject Name: Old Town (1st and 2nd) 

PRIORITY: Medium 

Description: One crossing on the Old Town tributary of Mill Creek west of Front Avenue is 

undersized for future capacity needs. This crossing is a culvert that extends from 

the west side of Third Street and outlets on the east side of Second Street. The 

crossing is a single 36~inch diameter (2nd Street) and will be limited to a 2-year 

stonn event at buildout conditions. Primary future flows for this tributary system 

will come from subbasin M-7b2, a large residentially-zoned area south of 

Highway 214. Replacement conduits for these lines can be either replacement 

lines or parallel lines depending on the existing conditions of the two crossings 

and the anticipated future life. See Figure P6, Old Town- 2nd St., for the existing 

site layout. 
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Cost Estimates: Old town - 2nd St 
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Project No.7 

D:rainage: 

Subbasin: 

Mill Creek 

M-9a 

P:roject Name: East McKinley· 

P'RIORITY: High 

Description: Flows entering the 24-inch diameter line on East McKinley from the Highway 

99E area cause significant·headloss due to the limited capacity of the existing 

corrugated metal pipe. A combination of high flows from the commercial areas 

along the highway and use of a corrugated pipe along McKinley cause this 

condition to exist. The existing 24" runs along East McKinley and flows to the 

north through a series of private properties. The exact location of the pipes within 

the private properties is unknown and the alignment is non-standard, This is also 

the case with an existing 18" pipe located on priva~e properties between East 

McKinley and Blaine Streets. Additional capaCity can be provided by up-sizing 

the existing 24" and 18" pipes. Also, the pipes located on private property should 

be abandoned and newly constructed pipes within public right-of-way can service 

these areas. 
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Presently, it is proposed to replace the existing 24" pipe in East McKinley with a 

36" pipe and replace the existing 18" pipe with a 21" pipe. Where the two 

systems converge at the intersection of McKinley and Bryan Streets a 48" 

diameter pipe would be constructed. The newly constructed storm sewer would 

fo llow the alignment of East McKinley and outfall to the open drainage located 

south of Lincoln Street and to the west of McKinley Street. 
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Cost Estimate: East McKinley 
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-..roject No.8 

Drainage: 

Subbasin: 

Mill Creek 

M-lla 

Project Name: Stubb Road Detention 

PRIORITY: Medium 

Description: This project is comprised of two elements; a 17 ac-ft detention lagoon west of 

Settlemier Avenue and a constructed swale in the park east of Settlemier. The 

detention above Settlemier should be 17 ac-ft below elevation 173.4'. These two 

facilities compliment each other and with both in place, detention of flood flows 

from the westerly areas of Woodburn will be provided to protect downstream 

properties. 

Conveyance of storm runoff through the park area can be increased if the flow that 

exceeds the capacity of the existing pipeline is allowed to exit the pipe 

downstream from Settlemier Road and flow through the park area in a swale 

created for this purpose. This overland flow would then reenter the pipeline at the 

east side of the park, just upstream of where the storm sewer crosses under the 

railroad tracks. T his park swale should be designed to convey 15 cfs with a limit 

on the upstream water surface of 173 .0 ' . This will allow the Settlernier detention 

facilit y to be designed with a volume of 17 acre-feet. Without the ability to route 

flows through the new swale in the park, the detention pond volume will be 27 ac­

ft and cons iderably more land and excavation will be required . Land for the 

detention facility is currently in private ownership and would have to be acquired 
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by the city or granted to public ownership as part of a larger project development. 

See Figure P8, Stubb Road Detention, for the existing site layout. 
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Cost Estimate: Stubb Rd Detention 

Land acquisition of approximately 5.7 acres that will be needed for this project is estimated at 

$20,000 per acre for a total land expenditure of $114,784. 
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~roject No. 9 

Drainage: Senecal Creek 

Subbasin: M-lla 

Project Name: Connecting 48" at I-5 and Hwy 214 

PRIORITY: ffigh 

Description: A dry, existing 48-inch diameter storm sewer extends under Interstate 5 from the 

northeast quadrant of the intersection with Highway 214 to the northwest quadrant 

of the same intersection. The 48-inch diameter storm sewer was completed as part · 

of the Interstate 5 construction project and extends westerly across the freeway. 

Its apparent intended use was to convey storm water from the east side of the 

interchange to the Senecal Creek drainage. This project would connect the 

existing storm sewers in the northeast quadrant of the intersection into the 48-inch 

line where ever possible. See Figure P9, Connect 48" at I-5 and Hwy 214, for the 

existing storm sewer locations and layout. 

Potential connections from the existing local storm sewers into the 48-inch line 

have not been identified and no new connections have been made to the 48-inch 

line. The 48-inch line is accessible from the west end through a manhole but no 

manhole or other access point to the 48-inch line has been identified east of the 

interstate highway. Numerous attempts at locating a manhole on the east end of 

the line have been made, but with no success. 

Development of the properties northeast of the interchange have increased the 
Volume 1 
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volume of storm runoff. These flows are now routed through an existing storm 

sewer system, taking a circuitous route around the intersection to the south of 

Hwy 214, eventually discharging to the storm sewer system west of the 

interchange. 

At its completion, this project will allow full use of the existing 48-inch diameter. 

line. 

Cost Estimate: Preparation of a preliminary design report should be budgeted at $10,000. 

As a minimum, the Predesign Report should: 

1. Identify the potential connections between the smaller existing lines east 

of I-5 and the 48-inch line using field surveys of invert elevations and 

confirmation of pipe diameters, 
,. 

2. Calculate the storm flow rates for all lines with potential of being 

discharged to the 48-inch line, 

3. Provide hydraulic analysis necessary to forecast new flows in the pipes and 

open channels downstream from the project, and 

4. Provide an estimate of project cost to construct the improvements. 
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~roject No. 10 

Drainage: Mill Creek 

S-ubbasin: M-5 

Project Name: Goose Creek Re-alignment 

PRIORITY: Low 

Description: The flow capacity of the existing 12' x 7.7' box culvert crossing Hwy 214 

immediately west of Front Street is approximately 500 cfs. The results of 

computer simulation modeling as shown on Figure lOA, Mill Creek Undetained 

Flows Structures and Flood Profiles, indicates that the water surface profile at 

Hwy 214 will cause backwater flooding for the 25-year event and possible 

overtopping o'f Hwy 214. 
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Goose Creek is a significant tributary of Mill Creek and joins Mill creek at a point 

just south of the box culvert. Flows for the full build out scenario in the Goose 

Creek subbasin when calculated at the Mill Creek confluence indicate a 25-year 

flow rate of 156 cfs and alOO-year flow rate of 198 cfs. 

In order to reduce the possibility of overtopping Hwy 214 it is recommended that 

flows from Goose Creek be redirected to the north, across Hwy 214 prior to 

flowing into Mill Creek. This would require the installation of a 60" culvert, 

crossing Hwy 214 located approximately 300 feet upstream of the Mill Creek 

confluence. 

See Figure PI 0, Goose Creek Re-alignment, for the existing site layout. 
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~ost Estimate: Goose Creek Re-alignment 
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Chapter 10 

WATER QUALITY REQUIRElVIENTS 
' . 

Phase I Requirements 

The Environmental Protection Agency (EPA) has adopted regulations pertaining to storm water 

quality nationwide. These regulations take a phased approach toward implementin~ standards 

leading to improving storm water runoff quality. Initial phases of the program have addressed 

major urban areas and cities where water quality is threatened. Rules outlined by the EPA are 

implemented through the National Pollutant Discharge Elimination System (NPDES) Storm 

Water Program. Specific areas of concern have targeted cities of over 100,000 population and 

major systems where sanitary and storm sewer systems are combined. In using these combined 

storm and sanitary sewer systems, overflows of combined sewage often occur when storm runoff 

exceeds the capacity of the receiving sewers. This condition causes Combined Sewer Overflows 

Y (CSO's), a major tar~et of initial storm water quality action. Woodburn doesn ' t have combined 

sewers and has not been required to spend resources in this way. 

Phase II Requirements 

Cities using municipal separate storm sewer systems (MS4s) to transport stormwater from the 

point of collection to the local streams without treatment will be required by EPA's Storm Water 

Phase ll program. These regulations apply to cities or urban areas having a density greater than 

1000 people per square mile or having a total size greater than 10,000 people may be regulated 

by Phase ll requirements. Woodburn fall s into thi s category. 

The Phase II Final Rule was published in the Federal Register in December 1999. Designation of 

Phase ll requirements by the NPDES authority of municipalities within thi s population category 
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will be on a case-by-case basis. In Oregon, the DEQ is delegated the responsibility for 

implementing and enforcing provisions of the regulations. 

As of 1997 several specific rules having direct impacts on Woodburn have been placed into 

effect. These requirements include: 

1. That the storm runoff from the city's wastewater treatment plant site be controlled 

with the discharge of such stormwater falling under a permit with the DEQ. Woodburn 

has met this requirement and is currently in compliance with this regulation. 

2. That any city-owned site which is used as a maintenance yard and where maintenance 

of city equipment and vehicles is done outside must be permitted through the state's 

WPCF program 

3. That any construction site in the city exceeding 5 acres in area must be maintained 

during construction in a manner that mitigates storm water runoff from the site. Specific 

site requirements for such sites will be set by the city following DEQ guidelines. 

With finalization of the Phase li requirements, Woodburn will also be required to begin 

implementing water quality programs in several specific areas and take measures to begin 

educating citizens in the area about the need and benefits of protecting storm water quality. As 

of June, 2002, final rules are being processed by the Department of Environmental Quality and 

are expected to be considered by the Environmental Quality Commission in December, 2002. If 

these rules are approved, Woodburn will have until July, 2003 to develop the following six MS4 

elements: 
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storm water quality. This could be done through distribution of educational materials 
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discharges can have on water quality. 

2. The city must develop and initiate a Public Participation!Involvement program such as 

effectively publicizing public hearings and encouraging citizen representatives on a storm 

water management panel. 

3. The city must develop and implement a plan to detect and eliminate illicit 

discharges to the storm sewer system. This could include updating the system map and 

inventory, informing the community about hazards associated with illegal discharges and 

improper disposal of wastes . 

. 4. The city must develop, implement, and enforce an erosion and sediment control 

program for construction activities that disturb 1 or more acres of land. Controls could 

include silt fences and temporary storm water detention ponds. 

5. The city must develop, implement, and enforce a program to address discharges of 

post-construction storm water runoff from new development and redevelopment areas. 

Applicable controls could include preventative actions such as protecting sensitive areas 

(e.g., wetlands) or the use of structural Best Management Practices such as grassed swales 

or porous pavement installations. 

6. The city must develop and implement a program with the goal of preventing or 

reducing pollutant runoff from municipal systems. This must include municipal staff 

training on pollution prevention measures and techniques. This should also include a 

program to develop and maintain the municipal system and keeping records in order to 

participate in a reporting system to appraise the DEQ of system condi tions and changes. 
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Chapter 11 

STORMWATER FLOW MA-NAGEMENT PROGRAM 

The following policies are intended to provide clear -guidance for construction of public 
or private drainage facilities located within the jurisdiction of the City of Woodburn. 
These guid.elines will provide land developers, city staff and design engineers with a 
common set of rules to be applied when calculating stonnwater runoff quantities and 
flow rates and determining sizes for stormwater facilities downstream from the impacting 
property. 

"'····· 

. AUTHORIZATION 

Under Oregon Water Law, all water is publicly owned. The State of Oregon has 
adopted the civil law of drainage. Under this law, adjoining landowners are entitled 
to have the normal course of natural drainage maintained. Landowners with water 
flowing past, through, or under their property do not have the right to use or 
control the water without following specific state and local laws and regulations 
pertaining to such use. Under the provisions of the Oregon Revised Statutes, 
Section 536.360, all cities (public corporations) are required to provide for 
management and control of public waters in accord with the provisions of the 
statute. 

INTRODUCTION 

The City is served by two major natural drainageways -- Senecal Creek and M ill Creek. 
Within each of these two maj or drainageways, smaller drainages (denoted as subbasins) 
may require specific so lutions to stormwater management prob lems including capital 
construction of public faci li ties, detention facil ities and on-site detention or retention 
faci lities. Each solution developed as a part Df the City' s Storm water Master Plan has 
been proposed after assessing the risk of flood and high water damage to public faci lities 
and overall risk management goals of the City. Generally, the City po licy on fund ing 
major improvements to the storm water system are: 

• Construction of detention, retention and some conveyance facil iti es may be 
requ ired ptior to completion of developments and are intended to be 
constructed with private fu nds. 

• Areawide Capital Improvements which are designed to facili tate future 
property development, in add ition to resolving current prob lems, may be 
funded cooperatively by the developer, the Ci ty, and the benefiting property 
owners. 
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• Areawide Capital Improvement Projects outlined in the Stormwater Master 
Plan for resolution of existing problems are intended to be funded primarily 
by the City budget and as such are subject to budget constraints . 

PROGRAM HISTORY 
Recent, rapid population growth and new federal and state regulations pertaining to 
operation of a stormwater utility brought a new initiative to the city's public works 
programs. Various tasks necessary to begin this process included documentation of the 
system inventory, hydraulic assessment of the natural and manmade storm sewer system, 
review of fiscal management of utility resources and eventual provision for stormwater 
treatment have led to development of this program. 

Historically, the City has relied on a series. of storm water ordinances, published technical 
guidance, and regulations issued by the Federal Emergency Management Agency 
(FEMA) and the Corps of Engineers (COE) to guide and regulate development within its 
jurisdiction. This program intends to supplement and replace existing ordinances and 
technical guidance. 

Most communities of Woodburn's size have not developed a comprehensive approach to 
management of the storm water system as they have for the water and wastewater utility 
systems. Woodburn is no exception. Due to a lack of dedicated revenue sources, the 
City has relied primarily on revenue provided by the Street Fund to finance storm water 
system cleaning and related maintenance activities and use of System Development 
Charges to undertake capitol improvement projects. 

READERS GUIDE 
General storm water management policies apply to all properties in the City and are 
presented on pages 4 through 12 of this chapter. These are supplemented with 
additional, specific storm water management policies created for each of the two major 
drainage basins, Senecal Creek and Mill Creek. Specific policies for the Mill Creek and 
Senecal Creek drainage basins begin on page 13 of this chapter. Detailed hydraulic 
analysis of two small drainage areas generally east of Highway 99E have not been done 
as a part of this project since they drain to the Pudding River. However, the policies and 
recommendations contained in this document will apply to all land within the City. 

Volume 1 
Page 1592 

Cit o Woodburn 

11 - 2 
Storm Drainage Master Plan 



STORMWATER MANAGEMENT GOALS, DETENTION and DEVELOPMENT 
GUIDELINES 

The following goals outline the City's intent to continue orderly development of the 
stonn drainage facility system and provide for the protection, enhancement and 
general public· safety of life· and property. 

These goals are: 
• To mitigate for the hydraulic impacts on downstream properties and drainage 

conveyance structures resulting from increased runoff due to urbanization of 
parcels within the drainage basin. 

• To provide for the conveyance of storrnwater to established d.rainageways in a 
safe and economical manner and minimize environmental impacts. 

• To establish a drainage routing plan which designates watershed limits in 
developing areas which do not directly abut an existing drainageway or a 
public storm sewer system facility. 

• To establish detention performance criteria limiting stormwater discharge 
rates to a level which limits impacts on downstream properties and structures 
to acceptable levels. 

• To integrate and formalize existing policies and provide developers with a 
known and predictable set of detention standards. 

• To identify a mechanism whereby developers and property owners can be 
reimbursed for constructing or enlarging drainage system facilities which 
solely increas_~s capacity to upstream users. 

• To establish standards whereby the public or private nature of the ownership 
of storm water and detention facilities may be made. 

• To provide for maintenance of storm water conveyance and detention 
faciliti es. 

• To comp ly with state and federal rules and regulations pertaining to 
stonnwater and runoff management. 

• To continue preservation of existing (natural and constructed) floodwater 
storage vo lume. 
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GENERAL STORMWATER POLICY PROVISIONS 

A. Responsibility to Convey Surface RunOff 

ft is the responsibility of any landowner, owning property which currently receives 
stonnwater flows from parcels which are topographically upstream, to allow the 
continued discharge of such flows in such manner as preserves existing conveyance and 
provides for future upstream connections to waterways, drainageways and other routes 
carrying storrnwater runoff. 

B. Restrictions on Runoff Discharge to an Existing Drainageway where it is: 

1. Private Property with an easement for the drainageway; 
When the receiving drainageway is located on private property and an easement 
for the drainageway exists, no person shall cause an increase in the volume or rate 
of flows onto the downstream properties by channelizing existing flows, or by 
increasing impervious areas which discharge onto other privately owned 
properties, without the approval of the City Engineer. Single family residences 
located in an approved subdivision are excepted from this provision. 

2. Private Property without an existing drainageway easement; 
When the receiving drainageway is located on private property and no easement 
for the drainageway exists, no person shall cause an increase in the volume or rate 
of flows onto the downstream properties by channelizing existing flows, or by 
increasing impervious areas which discharge onto other privately owned property, 
without the approval of the City Engineer and the affected property owner(s). 
This condition is intended to include and apply to all affected properties located 
between the property to be developed and the public storm water system, 
drainageway with a public easement, or a primary drainageway. 

3. A Public or Primary Drainageway; 
When the receiving drainageway is located on public property or is classified as a 
Primary Drainageway, any new stormwater sources or increases in existing 
storrnwater flows discharged directly to City storrnwater facilit ies shall be 
permitted .only upon approval by the City Engineer. Such approval shall be 
granted only if and when the applicant demonstrates to the satisfaction of the City 
Engineer that such new or increased discharges, (1) will not cause the capacity of 
downstream structures to be significantly impacted, and (2) will not cause 
increased erosion of downstream drainageways. Single family residences located 
in an approved subdivis ion are excepted from thi s provision. 
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C. Extension of Drainage Services to Upstream Parcels. _ 

l . In general, any new development shall install closed conduit drainage conveyances 
___ ___ whi.ch_a.r.~_.Qf_sufficient capacity and depth, and.are__s_uitable_t.o_serve.parcels 

topographically upstream of the development site. Such conveyances shall be sized 
to receive future post-develop-!llent upstream, undetained flows for a 25-year storm 
event in a Local Drainageway and a 50-year storm event in a Secondary 
Drainageway. 

In a Primary Drainageway, open channel conveyances shall be designed to convey a 
1 00-year storm event. Open channels shall be used exclusively in Primary 
Drainageways except as roadway and pedestrian crossings where bridges and culverts 
may be used. 

These criteria also apply to all structures designed as roadway crossings. 

2. All stormwater facility designs must adhere to the following basic criteria: 

a. Upstream flowrates and volumes must be calculated using the entire upstream 
basin area whether it is within or outside the city's Urban GroWth Boundary. 
Calculation methods and assumptions must be provided as part of the design 
submittal. 

b. Any stormwater conveyance facility designated for use by upstream properties 
must be ~xtended to the upstream property limit of the proposed development. 

c. The hydraulic capacity of new storm water conveyance facilities must be 
calculated to convey post development runoff of the drainage basin. Runoff must 
be based on full buildout development created in accordance with the City's 
Comprehensive Plan in effect at the time of the proposal and the storm water 
policies and practices of the City. 

3. A new development shall continue to receive upstream storm water runoff in a manner 
that does not require alteration of the upstream drainage pattern unless specific written 
permission and appropriate easements are received from the upstream property owner. If 
the source of the upstream drainage flow is a public stormwater facility, then alteration of 
its point(s) of entry into, or exit from, the new development shall be at the discretion of 
the City Engineer. 

4. The following provisions shall apply fo r all constructed stormwater conveyances: 

a. Drainage conveyances shall provide suitab le invert elevations and design 
hydraul ic grade lines for the upstream points of service. 

b. All piped (closed conduit) systems shall be designed and constructed in 
accordance with City of Woodburn "Standard Design Manual" and the 
"Standard Construction Specifications". American Public Works Association 
(APW A) documents will be util ized until the Woodburn Design Manual is 
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approved by the City Engineer. All systems shall be located within a public 
right-of-way or a public utility easement no less than sixteen (16) feet in 
width. Wider easements may be required at the discretion of the City 
Engineer if needed to a~commodat~ larger. or deeper pipes . 

5. In unusual circumstances, or to comply with federal, state, or City rules or regulations 
and laws, the City Engineer may approve open channel designs that meet the following 
criteria: 

a. All open channel systems shall be designed and constructed in accordance with 
the City of Woodburn "Standard Design Manual"and the "Standard 
Construction Specifications". Oregon Department ofTransportation (ODOT) 
design documents will be used in cases where City standards have not been 
approved by the City Engineer. All systems shall be located within a public right­
of-way or a public utility easement. Such easements shall, at a minimum, extend 
from the top-of-bank to top-of-bank and include an additional twenty (20) feet in 
width outward from the top of bank along one side of the entire length of the open 
channel conveyance. 

b. Open channel systems shall be designed using a Manning'~ "n" of no less than 
0.080 to compensate for vegetative growth, accumulation of debris during and 
following storm events, and sediment accumulation between maintenance 
activities. 

c. Open channel side slopes shall not exceed 3H: 1 V in inclination unless 
engineering and/or geotechnical analysis indicate the stability of another 
configuration. New open channel facilities shall allow for a maximum water 
depth no greater than 3 feet as measured at any point along the channel. A 
minimum of one (1) foot of freeboard shall be included in channel design. 

d. Open channels shall be seeded or planted in order to stabilize the channel sides 
and shall be provided with sufficient erosion protection to minimize erosion until 
such seeding or planting has become mature and established. 

D. Reimbursement for Extension of Stormwater Service to Future Upstream Users. 

Developers of property located on a Primary Drainageway are required to allow the I 00-
year, undetained, existing stonnwater flows from upstream properti es to continue 
unimpeded to the next downstream properties and will do so at their own cost and are not 
eligible for reimbursement by the City. With the exception of roadway crossings, systems 
which are oversized may be eligible for reimbursement when oversizing is done at the 
request and approval ofthe City Engineer. 

Developers o f property located on a Secondary Drainageway are requ ired to allow the 
50-year, undetained, ex isting stonnwater flows from upstream to continue unimpeded to 
the nex t downstream properties and will do so at their own cost and are not eligib le for 
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. 
reimbursement by the City. With the exception of roadway cros~ings, systems which are 

oversized may be eligible for reimbursement when oversizing is done at the request and 
approval of the City Engineer. .. 

Developers who construct public stormwater conveyances in a Local Drainageway which 
are intended to increase capacity. to benefit upstream properties (ie. flows greater than the 
25-year undetained, post-development flows) may be eligible for reimbursement 
according to the following conditions: 

1. Facilities considered for City participation may include: 
a. Offsite lines, when the size of such lines are larger than required for the 
specific development under consideration as outlined above. The City's 
reimbursement will be limited to the incremental difference of the material 
cost of the oversized portion of the pipe only. Under special 
circumstances, consideration will be given to additional-construction costs 
incurred as a result of increased diameter or extra depth, when required by 
the City 

b. Onsite lines when such lines are designed and constructed in a local 
drainageway and with the expressed purpose of increasing capacity 
beyond that required to convey the 25-year, post-development, undetained 
flows from upstream properties plus the additional runoff due to the 
proposed development. The reimbursement will be limited to the 
incremental difference of cost incurred as a result of increased diameter or 
extra depth, when required by the City. 

2. To be eligible for reimbursement, the developer must: 

a. Provide a written statement to the City Engineer within two (2) weeks 
of Preapplication Conference outlining the developers intention to 
request reimbursement funds for the project or have received notification 
by the City of specific conveyance requirement. Atr reimbursements 
are subject to the City's budget constraints and any requests exceeding 
$7,500 in the aggregate wi ll be subject to City Council approval by motion 
or reso lution unless the cost sharing was part of an earlier counci l approval 
process for the project. The cost sharing for such improvements must 
meet the budge t constraints of the City. 

b( 1 ). Prepare estimates of cost for those portions of the drainage 
improvements which provide increased capacity for ups tream properties, 

b(2) . Identify the area encompassing a ll benefi ting upstream properties, 

b(3). Propose a reasonab le pro rata method for distributing a portion of the 
costs to benefit ing upstream properties. The method shall be based on 
fu ll-buildout impervious areas or number of developable lots, and degree 
of bene fit to upstream properties relative to property being developed 
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b(4). Submit a detailed reimbursement request concurrently with submittal 
of design drawings for review and approval. 

3. The City Engineer, ~fter review of requests from the developer, shall notify 
the developer in writing as to the applicability of the project for 
reimbursement and the acceptability of the reimbursement computation. The 
stormwater System Development Charges (SDC) paid by the developer for the 
project may be reduced by the amount of credits received for the project. 
However, the reimbursement amount will not exceed the total of the 
stormwater SDC for the project. 

4. If reimbursement for oversized facilities downstream of a Secondary or Local 
Drainageway is approved, the following table will be used to determine the 
amount of reimbursement: 

Percent Diameter Increase Reimbursement in $/LF 
Up to 31 percent $ 10 I Lineal foot 

Between 31 % and 60 % $ 20 I Lineal foot 
Over 61 percent $ 40 I Lineal foot 

5. Facilities excluded from City participation include: 
• New facilities or rehabilitated existing facilities using open channel 

conveyance, 
• local (non-regional) detention facilities, 
• any closed conduits of 18-inch diameter or less, 
• any structure constructed for vehicular, bikeway or pedestrian 

crossings (ie. bridges, culverts,etc.), 
• any facilities constructed in designated floodways or flood plains, 

6. If a Reimbursement District or Local Improvement District is formed, it shall 
conform to City ordinances and policies. 

E. Fill within the 100-Year Floodplain 

Fill may be allowed in the flood way fringe of the l 00 year floodp lain of any primary 
drainageway. Filling must be done in accordance with Section 8, "Fill Standards", City 
of Woodburn Floodplain Ordi nance, No. 201 8, and be placed as engineered fill in 
accordance with a plan prepared by a Registered Engineer and sub mitted to the City for 
review and approval. 

F. Fill within tile Floodway of a Primary Drainageway. 

No new fi ll, debris, or other obstructions shall be placed in the floodway of a Primary 
Drainageway. Anexception to this requirement may be considered for purposes of 
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c~nstructing an essential roadway crossing of the drainageway if all the following 
conditions are met: 

1. The road crossing is essential as determined by the City of Woodburn . 
Typically, approval will be limited to those cases where a roadway crossing is 
needed to facilitate the public transportation system. 

2 . All local, state and federal requirements are met. 

3. The new culvert(s) or other structure must have a hydraulic capacity to pass 
the l 00 year undetained runoff flows from the upstream watershed. Watershed 
runoff shall be calculated using parameters in accord with the City's current 
Comprehensive Land Use Plan. The culvert or other structure shall be designed 
to minimize the resulting head loss to no more than 0.3 feet including entrance 
losses. Losses greater than 0.3 feet must receive approval by the City. Engineer. 

4. The invert elevation of the culvert shall be set at an elevation and grade as 
approved by the City Engineer. In no circumstances shall the culvert invert be 
below the natural stream bottom. 

5. The inlet and outlet of the culvert are to be sufficiently armored to prevent 
scour. 

6. The embankment is to be constructed of compacted earth with sideslopes 
inclined no steeper than 3 feet horizontal to 1 foot vertical. Embankments must 
be seeded as specified in the city's design standards and newly-seeded areas 
protected from erosion until vegetation is safely established. 

7. The lower chord of any bridge must be located at least 0.5 feet higher than the 
projected 100-year flood elevation which results from full buildout of the 
upstream areas as projected by the City's Comprehensive Plan. Head losses 
through any bridge structure must be no more than 0.3 feet, unless the City 
Engineer approves a higher loss design. 

8. Private agricultural stream crossings are exempt from the performance 
standards of this section if the width and elevation of the crossing design is such 
that an overtopp ing flood causes no adverse upstream impacts. The landowner 
will be responsible for demonstrating this to the satisfaction o f the City Engineer. 

G. Detention Requirement for Large Developments 

Any new construct io n, or expansion of ex isting construction, for commerc ial, industrial, 
inst itutional, or multi -fam il y deve lopment uses wh ich creates greater than 2.5 acres o f 
total impervious areas (not including publ ic roads created as a part of the deve lopment) 
are required to provide ons ite detenti on of sto rm flows. Any new single fam il y 
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residential development larger than 5 acres (gross area, all phases), shall also provide on- ·• 
site storm water detention facilities. All onsite detention facilities shall meet the 
following design criteria: 

I . All detention facilities shall be designed and constructed in accordance with 
City of Woodburn "Standard Design Manual" and the "Standard Construction 
Specifications". The City's Detention Facility Sizing Table or the Santa Barbara 
Urban Hydrograph method as specified in the current edition of the King County 
(Washington) Surface Water Quality Manual, shall be used to determine the 
volume of the detention facility. Technical issues not addressed in the City's 
design guides will defer to Oregon American Public Works Association!ODOT 
documents until the Woodburn Design Manual is approved by the City Engineer. 

Detention facilities must be designed to contain stormwater flows resulting 
from a post-development 25 year storm event with a discharge orifice (or 
structure) sized to limit the outflow to a flow no greater than the 
undeveloped site peak run off for the existing 5 year frequency storm. 

The detention facility shall include provisions for a high flow bypass and maintain 
a 1-foot minimum freeboard at the highest water surface elevation during a bypass 
event. The facility designer must also provide a hydraulic analysis showing the 
overflow conveyance route and downstream impacts of passing the 100-year 
storm event. 

2. Such detention shall be provided off-tine from the Primary Drainageway. Off­
tine is defined as outside the Primary Drainageway floodwaylfloodplain. 

3. Such detention shall also be provided off-line for Secondary Drainageways 
except as approved by the City Engineer. In-channel detention within Secondary 
Drainageways may be used if designed using dynamic hydraulic modeling 
performed by a qualified engineer registered in the State of Oregon. Such designs 
must be submitted to the City Engineer for review and must receive specific 
approval prior to any construction. The design must demonstrate that peak 
discharges are equivalent to the off- line detention specified above when 
calculated using both existing and future upstream development conditions. 

4. The developer must provide a permanent, all weather road access for 
vehicular traffic to the detention faci lity inlet and out let structures. 

5. The developer must provide the City with a stormwater faci lities easement to 
provide for future maintenance needs. 

Deri vation of the criteria for selection of the 5-acre and 2.5-acre development sizes is 
found in the Storm Drainage Master Plan. 
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'H. Detention Requirement for Small Developments 

Any new construction, or expansion of existing construction, for commercial, industrial, 
institutional, or multi-family uses which creat~s less than 2.5 acres of total impervious 
areas (riot including public mads created as a part of the development) may be required to 
provide on-site detention to address downstream system capacity limitations, satisfy 
requirements of other jurisdictions, or mitigate local conditions which preclude full 
discharge of stormwater. At a minimum, the following information will be required for 
City staff review: 

I. ~alculations of the volume and rate of storm water runoff prior to and 
following development, done in conformance with City policy and the Storm 
Drainage Master Plan. 

2. Identification of the closest public storm sewer or drainageway which will 
receive the runoff from the development. 

3. Calculations showing the peak flow rate of storm water which will be 
discharged to the public system including any deleterious hydraulic impacts of 
stormwater runoff on downstream facilities (pipes, culverts, ditches, etc.) 

I. Developer Maintenance Responsibilities of Constructed Facilities 

For any detention facility or open channel drainage facility which a developer constructs 
or causes to be constructed; 

1. The developer shall provide adequate maintenance and erosion control, ensure 
proper performance, and re-grade, re-seed and/or re-plant as necessary to replace 
any eroded or failed areas within a period of two (2) years fo llowing completion 
and accep tance of the fac ility by the City. 

2. Long term maintenance responsibility for all detention fac ilities or open 
channel drainage fac ilities must be specified prior to construction. The City may 
elect, but is not required, to accept responsibi lity for maintenance of detention 
fac ilities. If the party deemed responsible fo r maintenance is not the C ity and is 
other than the owner(s) of the property served by the faci lity, then a maintenance 
bond shall be posted by the developer until such time that the maintenance 
responsibili ty has been accepted by the home owners association or the City. 

3. The detention facilities musl be properly maintained by the respons ible party. 
If they are not so maintained, and, fo llowing 30 days written notice from the City, 
the City is authorized to enter the facility, perform maintenance on the fac ili ty as 
needed, and lo lien the property for payment of three times the cost of such 
services or by uti lizing policies authorized by the City Counci l fo r such 
reimbursements. 
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J. Authorization of Adoption of Watershed Management Standards 

The City Engineer may establish or adopt written standards which affect individual 
watersheds within the City limits~ Such standard$ .may include, but are not .limited to the 
following: 

l . Technical specifications and design standards. 

2. Routing of a storm drainage conveyance within, or outside of, public rights-of­
way. 

3. Identification of public stonn sewer easements or acquisitions necessary for 
the provision of City storm drainage services. 

4. Adoption of specific storm drainage performance standards for individual 
watersheds in response to requirements of other regulatory agencies such as the 
Oregon Department of Environmental Quality (DEQ), the Oregon State Division 
of State Lands (DSL) or the Corps of Engineers (COE). 

K. Final Design for Stormwater Detention Facilities 

All elevations, slopes, dimensions and pipe sizes shown in the Storm Drainage Master 
Plan are preliminary and must be verified as part of the final design of storm water 
detention facilities. Final design decisions must be based on actual field conditions and 
routing patterns selected by the designer at the time of final design. 

L. Variances and Referral 

Interpretation of the policies in this document adopted by the City Council shall be the 
responsibility of the City Engineer or his designated representative. 
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SPECIFIC BASIN REQUIREMENTS 

INTRODUCTION 

The following sections outline specific detention requirements for Individual basins 
contributing s torm water to either Mill Creek or Senecal Creek and within the jurisdiction 
o f the City. 

MILLCREEK 

In addition to the C ity's General Detention Policy Provisions, the following provisions 
apply to the Mill Creek drainage areas. References to specific tables and figures are 
taken from the City of Woodburn Stonn Drainage Master Plan. Areas intended for use 
as Primary Drainageway detention facilities have been identified along the main stem of 
Mill Creek. Flood elevations referenced below are based· on FEMA studies and reported 
flood levels. Elevations referenced in this document are based on the NGVD 29 datum. 
Also, in keeping with historical practice, a freeboard zone of 1.5 vertical feet is 
established above the FEMA flood elevation and sets the elevation below which no 
permanent structures may be erected in the flood plain. The following flood water 
storage/detention areas are shown on Figure 15 of the City's Storm Drainage Master 
Plan. Spec ifically they are: 

Goose Creek - Goose Creek is a tributary drainage to Mill Creek generally north 
of and parallel to Highway 2 14. Goose Creek is a well defined channel whose 
storm water flows originate in the North Senior Estates area and the properties 
immediately north and south of the drainage. While not currently used for 
detention for storm water, the Goose Creek drainageway should be preserved by 
the city fo r use as a s torm water control and treatment facil ity. 

Detention Area Between the R ailroad Embankment and Hardcastle Avenue­
An area of approximate ly 4.8 acres immediately upstream of the Front 
Street/SPRR line along Mill Creek and extending to Hardcastle Avenue within the 
100 year floodplain. With a 100-year flood event elevation projected to be 156.0 
msl, a floodwater s torage e levation for this area has been set at an elevation of 
157.5 feet ms l. Below this e levation, no permanent structures should be 
constructed without adeq uate flood protection nor should filling in the flood plain 
be allowed without offsett ing mitigation. Posted warnings of potential flood 
water detent ion should be placed in the area, specifically at the common entrances 
to the area from Legion Park to the east. 

Ha rdcastl e Avenue to Linco ln Ave nu e Detention - An area of approx imate ly 
2.5 acres extending fro m Hardcast le Avenue to Charles Street and is current ly 
part ofthe City's park system. A 100-year flood event occurring in this area is 
projected to reach an e levation of 160.5 feet msl. A floodwater storage elevation 
for thi s area has been set at an e levation of \62.0 feet msl. This land use will be 
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continued and approval to construct permanent structures which would be 
damaged by high water levels will not be allowed if the structure is below 162.0 
feet msl. Filling in the floodplain will not be allowed unless offsetting mitigation 
measures proposed and accepted. Posted warnings of potential flood water 
detention should be placed in the area, specifically at the common entrances to the 
park area. 

Brown Street Detention Area- The City is preserving the Settlemier Park 
tributary of the Mill Creek floodplain extending from Brown Street on the east to 
the Southern Pacific Railroad right-of-way on the west. This area serves as a 
natural detention site and can be expected to flood to an elevation of about 169.5 
during a 100-year storm event. The City owns most of the low-lying land in this 
reach of Mill Creek and will continue maintenance of the area by cutting the grass 
and limiting the number of trees and shrubs that grow there. Any permanent 
construction below elevation 171 .0 will not be allowed. In the futuret this area 
could be reshaped to maximize detention volume, provide for a controlled outlet 
and ensure complete drainage after high water events. Like other detention areas 
accessible to the public, posted warnings of potential floodwater detention should 
be erected in the area. 

Settlemier Park Detention Area - The floodplain immediately downstream of 
Settlemier Park is 171.0 as shown on the FEMA maps. Controlling the floodplain 
at this elevation within this area will allow continued use o f the park facilities, 
however this area provides for flood storage and should continue to remain an 
open space. Improving facilities, adding parking or constructing other, similar 
improvements in Settlemier Park may be done providing that no filling occurs 
below the flood plain elevation. 

Construction of an engineered swale extending from a point near the east side of 
Settlemier Road and extending east toward the railroad embankment will allow 
excess flows to exit the 48 inch storm drain conduit and overflow to the low-lying 
park area. At the east side of the park, a grated· entry will allow overflowing 
storm water to reenter the storm drain after flooding subsides. Construction o f 
this surface overflow will mitigate the restricted capacity of the underground 
condu it duri ng 100-year s torm events. With it' s prox imity to Settlemier Park, 
posted warnings o f potential flood leve ls should be installed in this flood storage 
area. 

Stubb Road Detention Facility- Future storm runoff flows entering the culvert 
at Settlemier Road are computed to be 177 cfs for the 100 year frequency event. 
Flood elevations upstream of Settlemier Road must be control led in a manner that 
does not allow future floo dwater to exceed elevation 173.4 in the area wes t of 
Sett!emier Road. Detent ion of s torm water at th is location is requ ired fo r three 
reasons . These are : 
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• to prevent flood overtopping o f Settlemier Road , a major thoroughfare 
and emergency vehicle route; 
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• to allow development of upstream properties to the densities specified 
in the City's Comprehensive Plan; and 

• to limit detention system outflows at a flow rate that will allow the 
downstream primary drainageway to function as planned. 

When constructed in a manner that will allow its operation to complement the ·· 
Settlemier Park overflow swale facility, the Stubb Road detention facility will 
contain about 17.5 acre-feet of storage and detain stonn flows coming from the­
developing upstream land. As development occurs upstream of this point, land 
owners and land developers may be required to contribute financial support to this 
project. 

In addition to these plarmed detention facilities and protected areas, the following 
detention facilities exist or being planned for construction in the Mill Creek drainage 
area: 

Woodburn School Site Detention- The Woodburn School District has 
constructed a 0.7 acre-foot detention facility is located at the north east comer of 
the Middle School property on Parr Road. This facility collects storm runoff from 
the school district property and discharges controlled flows to the west branch of 
Mill Creek through the storm drainage system serving the Parr Acres 
development. 

Steklov Addition Detention Site- This 0.85 acre-foot, single pond, private 
detention facility is located west of Brown Street and south of Parr Road and 
serves the Steklov Addition development site and includes piping suitable for 
flows from 83 acres upstream of the development. The detention facility itself is 
sized to only accommodate flows frorri. the Steklov Addition. 

North Front Street Park - This 1-acre site is currently owned by the City and 
provides a small but effective detention site. It is located at the confluence of two 
storm water systems and will lessen downstream flooding conditions with 
construction of a detention facility . To mitigate this potential for future flooding 
and inundation of Front Street, the park area should be converted to a detention 
facility to provide an additional 0.7 acre-feet of storage below elevation 167.0. !n 
addition to construction of the detention facility, the storm sewer cross ing Front 
Street and the railroad immediately east of the park should be replaced with a 42 
inch diameter reinforced concrete storm sewerline. (Refer to CIP Project No. 2). 

Young Street to C leveland Street - The area between Young and C leve land 
Streets provides flood storage to app roximate! y elevation 169.5 when storm 
conditions reach a l 00 year frequency event intensity or a series of smaller 
intensity storms occur in a relative short time span . The City should restri ct 
construction in this area and post flood warnings in this area as well. 
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Marshall Street to Wilson Street- The Marshall Street embankment acts as a 
weir when the conduit under Marshall Street becomes filled to capacity. When 
the basin floods, the backwater extends south from Marshall Street to Wilson 
Street. With construction of a second conduit (5~-inch diameter) at Marshall 
Street, floodwaters that currently overtop Marshall Street during a 5 year event 
will be lessened to a frequency of a 25 year event. High water warnings should 
be posted in this area. 

Wilson Street to the South City Limit- This area is currently designated as part 
of the City's green space areas and should be maintained as a part of the storm 
water control and management area. The City should acquire storm utility 
easements covering the flood plain at a minimum from Wilson Street to the south 
city limit line. If the city limit line is extended further to the south, additional 
flood plain easements in the new areas should also be acquired. 

Parr Acres- A privately owned, single pond detention facility is currently in 
operation west of Settlemier Avenue. This 1.1 acre/foot facility controls storm 
runoff coming from the Parr Acres development and discharges a controlled flow 
to the west arm of Mill Creek. 

Heritage Park - A privately constructed detention facility is currently in 
operation in the Heritage Park subdivision located west of Boones Ferry Road 
between Vanderbeck and Centennial Roads. Detention facilities for this 
development includes two ponds, one a park area which has been deeded to the 
City, and the second designed as underground storage giving a total detained 
volume of 1.5 acre feet of water. Subsequent development of the subdivision wi ll 
cause a third facility to be constructed. 

Storm water discharged from this facilities, crosses Boones Ferry Road, enters the 
storm drainage system in Hazelnut Road and is finally discharged to Mill Creek. 

SENECAL CREEK 

In addition to the City's General Detention Policy Provisions, the fo llowing provisions 
apply to the Senecal Creek drainage areas. References to specific tab les and figures are 
taken from the City of Woodburn Storm Drainage Master Plan. This stream has been 
div ided into fi ve primary subbasins (S- 1, S-2, S-3, S-4 and S-5). Of these, most of the 
area within subbasins S-1 , S-2, S-3 and S-5 is located outside the City's Urban Growth 
Boundary both north and south of the existing boundary. Very little development is 
expected in subbasins S-1 , S-3 and S-5 in the near futu re and they have been modeled as 
undeveloped. Subbasin S-2 contains a portion of the West Woodburn development area. 
New development in this area is not anticipated at this time as it is almost completely 
bui lt out according to the C ity 's Comprehensive Plan. 

Subbasin S-4 contains the East Tributary of Senecal Creek which is wholly within the 
UGB and in which most of the development is expected to occur in the foreseeab le 
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future. This major subbasin has been divided into 13 smaller subbasins for analysis 
purposes. Refer to Chapter 4 for specific information on this developing area. 

Detention and management controls in subbasin S-4 are controlled by the two major 
thoroughfares that bisect the basin.--Interstate 5 and Highway 214. In order to set specific 
detention and stormwater management control requirements in the East Tributary 
subbasin (S-4) it has been divided into four quadrants, ES-l, ES-2, ES-3 and ES-4. The 
management criteria for these four areas are: 

MANAGEMENT ZONE ES- 1 (North of Highway 214 and west of I- 5) 

On the East Tributary of Senecal Creek, a wetlands area west of lnterstate 5 and north of 
Highway 214 serves to detain storm water and should be preserved as part of the City's 
wetlands inventory unless it is replaced by a constructed wetland approved by regulatory 
agencies. An area immediately east of the wetlands has recently been developed with 
high density commercial facilities. This development has installed on-site storm water 
detention facilities that discharge to a small sub tributary of the East Tributary of Senecal 
Creek. 

MANAGEMENT ZONE ES - 2 (North of Highway 214 and east of I- 5) 

The following conditions will apply to development and storm water infrastructure 
changes in Zone ES-2: 

I. Any new development that creates over 1 acre of impervious area shall be 
routed directly to the existing 48-inch diameter storm drain that crosses I - 5 
immediately north of the Highway 214 interchange. The east end of this 4 8-inch 
storm sewer is not accessible from the ground surface as it was covered over 
during construction of the I-5 freeway. The end of this line should be excavated 
and a manhole access constructed at that point. Piping changes should also be 
made to connect this line to existing storm sewers on the east side of Interstate 5. 
See CIP project No. ll . 

2. No new storm water flows generated in this subbasin should be allowed to 
discharge to the existing 18-inch culvert that crosses I - 5 north of the 48- inch 
culvert. 

3. No additional or new detention facilities are planned for construction in this 
bas in. 

MANAGEMENT ZONE ES- 3 (South of Highway 214 and west of I- 5) 
The foll owing condi tions will apply to development and storm water infrastructure 
changes in Zone ES-3: 

I. The East Tributary shall be retained as an open channel drainageway. The 
location ofthe creek may be altered upstream (south) of the future co fU1ecting 
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culvert across I- 5, provided that all other local, state and federal requirements are 
met and that drainage is provided to the upstream property at Point "C" as shown 
on Figure _. Point "C" is the location at which the East Tributary enters the 
City limits from the subbasin south_ ~fZone ES- 3. 

2. Sufficient hydraulic capacity for the East Tributary in Zone ES - 3 shall be 
maintained by constructing a minimum of 3-acre feet detention facility east of 
Interstate 5. (See ES-4 narrative). Surface water flows must be controlled to 
assure that the water surface at Point "B" does not exceed an elevation of 174.5 
feet (NGVD 29) during the l 00 year detained flow event. 

3. Two (2.0) acre-feet of flood storage volume shall be retained on Parcel "A" as 
shown on Figure_ of the Stann Drainage Master Plan. This flood storage 
volume shall be located contiguous with the East Tributary, above the nonnal 
water surface level" and below an elevation of 174.0. The East Tributary floodway 
shall not be filled or piped through this parcel. 

4. Except for Parcel "A", all new development within Zone ES- 3 shall provide 
on-site detention as specified in the General Policy. 

5 . When development occurs on parcels that abut the existing East Tributary in 
Zone ES - 3, creek maintenance easements specific to the East Tributary shall be 
deeded to the City of Woodburn . 

. );~. MANAGEMENT ZONE ES- 4 (South of Highway 214 and east of I- 5) 
i i/ Development of detention and conveyance facilities in Zone ES-4 are required to control 

flows and mitigate runoff resulting from development in the management zone. The 
following design parameters and conditions will apply to development of infrastructure 
facilities in Zone ES-4: 
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1. A culvert shall be constructed at Point "B" (Figure _ of the Storm Drainage 
Master Plan) across I- 5. Design and construction shall be coordinated with the 
Oregon Department ofTransportation and other state and federal agencies that 
may be involved. Design of the crossing shall comply with the following criteria: 

a. The culvert shall have the capaci ty of a 42-inch diameter concrete 
sewer ptpe. 

b. The downstream invert shall be placed at approximately 17 1.0 feet and 
shall hydraulically connect to the East Tributary. 

c. The pipe slope shall be between 0.0012 and 0 .005 feet per foot if a 42-
inch pipe is used. 

2. A detention fac ility s hould be constructed near the upstream (east) end of the 
culvert described above. The facility will be located as close as possible to the 
Interstate 5 right-of-way and shall use the following design parameters: 
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a. The facility shall provide a minimum of7 acre-feet of off-line detention 
and: 

1. limit the upper water elevation to 177 .0', 
2. limit the post development release tfows from a 25-year event 

to a rate no greater than produced by a predevelopment 5-year 
storm event, and 

3. detain the full flows of the I 00-year storm event 

b. The facility shall be designed to cause the water surface in the 
detention facility to return to elevation 172.50 between rainfall events and 
the facility shall be designed to empty completely following cessation of 
runoff. 

c. Facility side slopes shall not exceed 3H: 1 V. 

d. The facility excavation shall be stabilized to minimize erosion and shall 
be seeded or planted with vegetation native to the region and suitable for 
the hydraulic and soils conditions of the site. Vegetation that may hinder 
the filling, emptying or maintenance of the facility shall not be used. 

e. A 15-foot wide access road shall be provided to the facility and shall 
extend along one side of the facility and shall include access to the inlet 
and outlet structures. The access road shall be an all weather road suitable 
for vehicular use. 

f. The detention facility including the perimeter access roadway shall be 
deeded to the City of Woodburn. A 20-foot wide access easement from a 
public street shall be granted to the City of Woodburn if the facility does 
not abut a public right-of-way. 
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COUNCIL BILL NO. 1138 

ORDINANCE NO. 2018 

AN ORDINANCE REGULATING AND CONSTRAINING DEVELOPMENT AND CON­
StRUCTION W!T!IIN THE FLOOD-?LAIN AREAS OF WOODBURN , REPEALING 
ORDINANCE NO. 2010, AND DECLARING AN EMERGENCY. 

THE CITY OF WOODBURN ORDAINS AS. FOLLOWS: 

Sect .i 0:1 l. Puruose and Intent. It is the purpose and 
i ntent of 'this o::-dinance to promote the public health, safety 
and welfare, and to m.inin:ize public and private loss es due to 
flood conditions by regulating and constraining development and 
construction within the flood-plain areas of Woodburn. 

' 
Section 2. Def'ini tions . 
(a) "Area of Special Flood P.azard 11 Jlleans the land in · t h e 

! lood plain· within a community subject to a one percent or 
greater chance of flooding in any given year. Designatio:l on 
the FIRM maps always include the letters A or V. 

(b) "Base Flood" means the flood having a one p e r c ent 
chance of being equalled or -e:l!;ceeded in any given year. Also 
referre d to as the ••100-year flood." Designation on 111aps always 
inc ludes the l~tters A or v. 

(c) "Develooment n 111eans any ~art-made changes to improved 
or uni mproved real estate includir.g , but not limi t ed to, builc­
ings or o ther structures, mining, dredging, filling~ gra ding, 
paving, e~cavation, or drilling ope rations located wi t h in t h e 
a rea qf special flood hazard. 

(d ) "Firn:t". An a c ronym for Flood I:::1surance Rate Hap. 
(e) "Flood or Floodi ng" me ans a general and temp o rary 

c o nditi o :;. o f part:ial or cot:tplete inundat:i o n o f norma lly dry l and 
areas . 

( f ) "!'loo d Insurance Study" means the .. o f fic i al r e p or t 
? r o v i de c by t he Federa l Ins urance Administr a tion tha t i nc ludes 
fl ood pro f i les , t he flood boundary floodway llla p , an d water 
surface e l evation of a b ase f l ood . 

( g ) " F loodwa v" mean s the channel of a str eam or other 
water cou r$e and the adjacent l a nd areas that mus t b e reserv ed 
in o r de!."" t o discharge the base flood withou.t cumul a t ivel y 
inc r easing t he water s u rfa ce e levations more t h an one (1 ) f oot . 

( h ) " Ma nuf a ctured Home" tnear-..s a s tru cture , t ransportable 
in o n e o r ~ore sections, whic h i s b u il t on a p e r man ent c h assis 
and i s designed for u se l'Ti th or witho ut: a permanen t foundation 
whe~ conr.ec ted t: o t:he req u ired u t i li t i e s. For f l ood plain 
manag e tn e nt: purposes t he t etxn "manu fac t u r ed h o me" also includes 
park trai l ers, t rav el tra il e r s , a nd oth e r s im i l ar vehi cles 
p l aced on a s ite f o r great:er than 180 con secut:iv e day s . For 
insuran~e purpose s the t e r m "manufactured h ome " does no t inc lude 
p a rk t r a i le rs , t r avel trai l ers , and oth er s imi lar vehi c l es . 
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( .i) ''New Construction" means st:r-uctures for which the 
start of construction commenced on or after the effective date 
of this ordinance. 

( j) "Start of Construction" includes substantial improve­
ment, and means the date the building permit was issued, provided 
the actual start of construction{ repair, reconstruction , 
placement or other improvement was with1n 180 days of the permit 
date. The actual start ttleans either the first placement of 
nermanent construction ot a structure on a site, such as the 
pouring of slab or footings , the · installation of piles, the 
construction of colwnns, or any work beyond the stage of exca­
vation ; or the placement of a manufactured home on a foundat1on. 
Permanent coO;Struction does not includ·e land preparation, such 
as clearing, grading and ·tilling; nor does it include the 
installation of streets and/or walkways; nor does it include 
excavation ~r a base:ent~ footings, piers, or foundation or the 
erection of temporary forms; nor does it include the installation 
on the property of accessory buildings, such as ga~ages or sheds 
not occupied as dwelling units or not part of the main structure . 

( k) "Lowest :"loor" means the lowest floor of the lowest 
enclosed area (inc! uding basement) . An unfinishe.d or flood 
resistant enclosure, usable solely for parking of vehicles, 
building access or storage, in an area other than a basement 
area, is not considered a buileingrs lowest floor, provided ~hat 
such enclosure is not built s o ~s to render the st~ucture in 
violation of the applicable non e levation design requirements of 
this ordina nce found at .Section 5.2-1(2). · 

(l) "S t orx:t Water Manage::1en1: Plan" Ineans 1:he section of the 
Ci ty's officially adopted Comprch~nsiv!": Plsn . which deals -with 
sto~m water and flo.od water m..anagement. 

(m) "Structure" means a walled and roofed bu ilding includ­
i!lg a gas or liquid storage tank. that is principally above 
grocmd. 

(n) "Substant i a l Improvement" · means any r epair. recon­
st ruction or. improvemen t of the structure, the ·cost of which 
eauals or exceeds ·fifty percent (SO%) of the market value of the 
structure ei ther, 

(1} before the i~provement or repair is s~arted , or 
(2) if the structure has been damaged and is being 
restored. be f ore the damage occurr ed. For ~he 
purpose of this defini tion, substantial improvement 
i s considered to occur when the first alter- . 
at ion of any wal l, cei ling, floor, or other 
structural part of the building commences - .. 
whether or no t t hat alte~ation affects the external 
d imensions of the s tructure. 

Secti on 3. General Provisions. 
(a) Land t o which this ordinance 

shall appl y to al l areas of special 
jurlsdiction of t he City of Woodburn. 

applies . This ordinance 
fl ood haza~d within the 
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, (b) Subdivision Proeosals: 
j (l) All subdivision proposals shall be consistent with 

the need to Minimize flood damage; 
{2) All subdivision proposals shall have public 

utilities and facilities such as sewer, gas, 
electrical, and water systems located and con­
structed to ~inimi~e flood damage; 

{ 3) All subdivision proposals ·::-:h:lll have 3deqn.ate 
drainage provided to reduce exposure to flood 
damage; and, 

(4) Where base flood elevation data has not been 
provided or is not available from another authori­
tative source, it shall be generated for subdivi­
sion proposals and other proposed developments 
Which contain at least 50 lots or 5 acres (which 
ever is less). 

(c) Review of Building Permits: Where elevation data is 
not available either through the Flood Insurance Study or !rom 
another authoritative source, applications for building pernii ts 
shall be reviewed to assure that proposed c -onstruction will be 
reasonably safe fro~ flood.ing. · T_he test· of reasonableness is a 
local judgement and includes use of historical data, high-water 
marks, photographs of pas~ flooding, etc., where available. 
Pailur~ to elevate at least two :feet above grade in these zones 
may result in higher insurance rates. 

(d) Basis for establish~ng the areas of special flood 
hazard. · '!'he area of special flood hazard identified by the 
Federal I~surance A~inistration in a scientific and engineering 
report entitled "'!'he Flood Insurance Study for the City of 
Woodburn" dated March 1, 1979, with accompanying flood insurance 
maps is hereby adopted by reference and declared to be a part of 
this ordinance . In addition, the C::ity's Starin Water Management 
Plan is also adopted by this ordinance and included as a part 
thereof. 

(e) Minimum floor e.leva t ions for structures in the flood · 
£tazard area. The minimum floor elevations for $tructures in the 
Plood Hazard Areas shall be determined on a site specific basis 
using surveys and survey data or . data found to be acceptable 
under the sections of this ordinance or the National Flood 
!nsl.!rance · Standards. 

(f) Floodways defined . The following flood~s are hereby 
defined by this ordinance: 

,__ 
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(l) For Mill Creek main d~ainage channel A maximum 
Floodway width of 150' as defined o·n d~ta table 
#2 of the Woodburn Flood Insurance Study. 

(2} For .Senecal Creek main channel, a maximum floodway 
width of 145 1 as defined or. Data Table #2 of 
the Woodburn Flood Insurance Study. 

(3) For the tributary in drainage basin No. 2 as 
de!ined on the Storm Water Management Plan, a 
floodway o f 80 feet from the confluence wi th 
tributary No . 2 with Mill Creek upstrea m 1,600 
feet. 
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(4) For the tributary in drainage basin No. 3 . a 
floodway channel of 60 fee~ tro~ the confluence of 
tributary No. 3 with the main Mill Creek channel 
upstream 1,000 feet. 

{5) For the ~ributary in drainage basin No. 5, a 
floodway of 80 feet t~om the confluence of tribu­
tary No . 5 ~"i ~h ~he Mill Creek channel upstream 
1,600 feet. 

(6) For the tributary in drainage basin No. 6, a 
floodway of 100 feet from the confluence of 
tributary No. 6 with the Mill Creek channel 
upstreac 1,000 feet, a floodway of ao feet from 
1,000 feet to 1,500 feet, and a floodway of 60 
feet f~om 1,500 feet to 2,000 feet above the 
confluence of ~ill Creek. 

(~) For the tributary in drainage basin No. 7, a 
floodway of ao feet from the co~fluence of tribu 
tary No . 1 with Mill creek upstream 1, soo feet . . · 

(8} For the Se~ecal Creek tributa~y which is unnumbered 
on the Storm Water Management Plan but which 
drains the area from Interstate 5 to Woodland 
Avenue, a floodway of 80 feet fro~ the point of 
its confluence with Se~ecal Creek upstream to the 
point at 1-Jhich it cross~s !!::tderr:.~ath Sta~e Highway 
21d. 

(g) In additio!'l to the above men~ioned floodways, a 
floodway of 40 feet shall be maintained on all open eY.:isting 
drainage channels within the City of Woodburn. 

Section 4 . Administration. 
(a) Esta blishment of develooment permit. A developlnent 

permit shall be obtained before construction or development 
begins wit¥· n any area of special flood hazard established . in 
Secti qn 3 ( . The permits shall be for all structures including 
~anufactur e homes as se~ fqrth in the definitions and for a ll 
other developt:lents including fill and other activities as also 
set· ·forth in the definitions . · · 

{b) Desiqns. tio~ ..c2Lt::h.~. CJ .~y Engineer. The City Engineer , 
o~ his designate, is hereby appointed to administer and implement 
this or dinance by .granting or denyir:.c; developmen t appli cat i ons 
i n accor dance with i ts provisions. 

(c) D~ties and resoonsibilities of the City Engineer. 
Duties of ~he City Engineer· shall include . but are not l i mit ed 
to : 

(1) Pe~~i t revi ew . Review all development peroits to 
determine wh2 ther the pet'm it requirements of this 
ordinance ~ave been satisfied . 

( 2) Review a ll development p ermi ts t o determine t h at 
a ll n ecessary permit s have bee~ obtained from 
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!hose federal, state or local governmental agencies 
from which prior approval is required. 

(3) Revie~ all development permits to determine if the 
propo!:ed ··! ,:v~ lo1m:m: t i.:c; loc3 ted in the f loodway. 

(4) Review all requests to fill in the flood hazard 
~ .1:"•);.\ to ~attH'!td ne .if t:h:~ t'I:!QU:.!~>l:· •. "· •· :- • ··:n:: !"'(:r-;';1-

ance with the criteria set forth in this ordinance. 
(d) t1t;~ .9 .f. other base flqQ.g data. When base flood ele•.;ra­

tion data has not been provided in accordance with Section 3 (d), 
basis for establishing the areas of special flood ha7.,"lrd, the 
Ci t.y Engineer shall obtain, review, and reasonably utilize any 
base flood elevatior. and tloodway data available rrot:t federal, 
state, or other sources in order to administer the provisions or 
this ordinan.ce. 

(e) Information to be obtained and maintained. 
(1) Where · base flood elevstion data is provided 
through the. Flood Insurance Study or required as 
in Section 4 (d), obtain and record the actual 
elevation in relation to mean sea level of the 
lowest :floor (including basement) of· all new or 
substantially improved s~ructures and whether or 
not the structure contains a basement. 
(2) For all new or substantially improved flood-proof 
structures: 
(1) Obtain and record the actual elevation (in 
relation to mean sea level) and, 
(ii) Maintain the flood proofing certifications 
required in Section 6 (b)(3). 
(3) Elevations required above shall be provided by the 
owner along with a certification by an engineer or 
registered land surveyor of the actual elevation 
above ~ean sea level of th~ lowest floor o£ ~he 
structure. 

(f) Alteration of kate~ courses. 
(1) Notify adjacent communities and ~he s~ate agency 
responsible (DEPARTMENT- OF LAND CONSERVATION AND 

DEVELOPMENT) alteration o~ relocation of a 
water course, and submit evidence of such 
notification to the Federal Insurance Admini­
stration. 

(2) Require · that ~aintenance is provided within the 
altered and relocated portion of said water course 
so that the flood carrying capacity is not dimi­
nished. 

Section 5 . General Standards . !n all areas of special 
flood hazards the following standards are required. 

Volume 
Page 

PAGE 5 

(a) Anchoring . 

1 
1618 

(1) All new construction and substantial improvements 
to exis ting structures shall be anchored to 
prevent flotation, collapse. or lateral movement 
of . the structure. 

ORDINANCE NO . 2018 COUNCIL BILL NO . 1138 
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(2) All manufactured homes in a special ~lood hazard 
area shall be placed on fill AND elevated to the 
minimum elevations established in Section 3 (c) or 
1 . 5 feet above the elevation of the base flood. 

(3) All =anufactured ho=es must likewise be anchored 
to prevent flotation, collapse or lateral movement, 
and shall be installed using methods and practices 
that minimize flood damage. Anchoring methods may 
include, but are not limited to, use of over-the­
top or fra~e ties to ground anchors. 

Cb) Utilities. 
(l) All new and replacement water supply systems shall 

be designed and constructed to minimize or· elitni 
nate infiltration of flood waters into the system. 

(2) New and replacement sanitary sewer systems shall 
be designed and constructed to minimize or elimi­
nate infiltration of flood waters into the sys~ems 
and discharge of the systems into the flood 
wate:-s. 

(3) On-site waste disposal systems shall be located to 
avoid impairment to " the~ or contaminatio~ !~om 
them du):ing floodi~g~ 

(c) Storage of Materials and eguio~ent. Materials that 
are buoyant, flammable, obnoxious, toxic or 
otherwise injurious to persons or property, if 
transported by flood-waters, are prohibited in the 
flood hazard area. Storage of ~aterials and 
equipment not having these cha~acteristics is 
pern:.is:sible only if the l!late!:ials and eql.!.i.pment 
have low-damage potential and are anchored or are 

141007 

readily removable from the area within the time •:. 
available after forecasting and warning, however, 
no storage is allowed in the floodtv.ay. 

Section 6. Soeci.f ic Standards . I n all a reas o f suecial 
flood hazards where base flood elevation data has been pr~v ided 
in this ordinance under Section 3 (c) or Section 4 (d), the 
f ollowing provisions are required. 

(a) Electrical, heating, ventilation, plumbing, and 
air-conditioning equipment and other service facilities shall be 
designed and/or otherwise elevated or located s o as to preve n t 
water from enter~ng or accumulating within the components during 
condi t1ons of flooding. 

ALL NEW CONSTRUCTION AND SUBSTA.N'!IAL IMPRO~NTS SHALL 
BE CONSTRUCTED WITH MATERIALS AND UTILITY EQUIPMENT RESISTANT TO 
FLOOD DAMAGE. 

ALL NEW CONSTRUCTION AND SUBSTANTIAL IMPROVEMENTS SHALL 
BE CONSTRUCTED USING METHODS AND PRACTICES THAT MINIMIZE FLOOD 
DAMAGE . 

(b) All ma:-:ufact:ured hotnes to be placed or substar:t.::. a lly 
imprpved within Zones Al-30. AH , and AE shall be e l eva ted or: a 
permanent foundation such that the lowest: floor of t he manu­
factured home is a bove bas e flood elevation and be secure l y 
..,AG E 6 ORDINANCE # 201.8 COUNCIL BILL # 11 38 
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anchored to an adequately anchored foundation system in accor­
dance with the pro~isions of section 5 (A)(2) & 5 (A)(3). 

(c) Residential construction. New construction and 
substantial i~provement of any residential structures shall have 
the lowest floor, including basement, elevated to or above the 
:'l:.:v~'ition :~stal.,l:~hcd in s~ction 3 (c), or 1.5 feet above the 
elevation established in Section 3 ·.~ & 4, , C~} .. -~) 

(d) Fully enclosed areas below 'tne· lowest floor that at"e 
subject to flooding are prohibited, or shall be designed . to 
autom:·d )t ·a l ly CJqnalb:~ hydrostatic flood forces on exterior 
walls by allowing for the entry and exit ot floodwaters . 
Ot~:> ign$ Eor meeting thi.s r~qui-r~:n~nt m11st ~lther b~ cer:tified by 
a registered professional engineer or architect or mu$t meet or 
exceed the following ~inimum criteria: 

{1) A ~ini=u= of two openings having a total of not 
less than one square inch for every square foot of 
enclosed area subject to flooding shall be pro-
vided. · 

(ii) The bottom of all ope~ings shall be no highe~ 
than one toot above g~ade. 

(iii) Openings may be equipped with screens, louvers , 
or other cove~ings or devices provided that they 
permit the automatic entry and ~~it of flood 
waters. 

(e) Non-Residential construction. New construction and 
substa~tial improvement of any co~~ercial ; industrial or other 
r.o n - resident i al structure shall e.ithe:::- have .t he lowes t floor , 
i ncluding basemerit, ele~ated to th~ level of the el eva~ion 
estab lished in Section 3 (c} , or 1.5 feet above the elevation of 
the base flood established iri Section 3 (d) & ~ (d); or, together 
with the attendant: uti.lity and sanitary facilities shall: 

Volume 
Page 

Cl) Be flood proofed so th~t be low the base f lood 
level of the structu=e is water-t ight with walls 
substantially .imperllleable to the passage of water. 

( :2} Have structural com:ionen ts capable of resisting 
hydros tati c loads and effect of buoyancy in a base 
flood. 

(3) Be certified by a registe:::-ed professional engineer 
or architect that t he design and me thods of con­
s truction are in accordance with accepted standards 
of prac tice of meeting provisions of this s ub 
section based on their development and/or :revie\'1 
of the structural design , specifications and 
plans. Such ce!."tifications shall be p-rovide d to 
t h e City Engineer. 

(4} Nonresidential structures that are elevated, not 
f l oodproofed , must mee t the same standards for 
space below the l owest floor as de~cribed in 6 
(D) • 

(5} Applicants fl oodproofing nonresid ential buildings 

1 shall be notified that flood insur ance premiums 
------- will be based on rates that are one foot below the 

1620 
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1f l ood - pr0ofed leve l ( e . g. a building const r ucted to 
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the base flood level will be rated as one foot 
below that level) . 

Section 7, Floodways. 
(A) In the Floodways as defin·ed under Section 3 (!), no 

encroachments including fill, new construction, substantial 
improvements, and other development, within the adopted 
regulatory flood way that would result in any increase in 
flood levels, is permitted. 
(B) The normal and routine maintenance of stream channels 
is not precluded by this ordinance provided such main 

tenance complies with the no rise standard in flood levels. 
as outlined in Section 7 (a) . 
Section 8. Fill Standards. 
(a) .t\11 structures built in the special flood area shall 

be construc~ed on engineered fill or shall have designed footings 
at sui tab 1 e depth, . both as required by the Uniform Sui lding 
Code, or in confor~ance with other additional standards as 
=equired by the City Enginee~ in accordance with good engineering 
practices. 

(b) The slope on a fill ~n the special flood hazard area 
shall not exceed 33%. Toe of ···'such fill shall be outside the 
floodways defined in Section 3 (d). 

(c) The amount of fill in the special flood hazard area 
shall be kept to a lllinimum, The following standards shall 
apply. 

(1} Only one structure per existing lot at the time of 
passage or this ordinance shall be allowed for 

141009 

areas tdthin the special flood hazard area. The ·' 
structure shall be located so that a mi~mum 
amount of fill will be necessary tor the elevation 
of the structure above the flood level. 

(2) All subdivisio~, partitioning. and planned unit 
developments which envision development of any 
s p e cial flood hazard area shall indicate on the 
preliminary plan the location of all structures 
proposed to be located in the flood hazard area. 
These structures s hall be located so that a 
minimure a mount of till is required to develop the 
land. 

( 3 ) Development proposals, whether nonresidential or 
resider-tial, together with public uti~ities and 
facilities attendant to them, shall be constructed 
to ~inimize flood damage, and adequate drainage 
shal l be provided. In areas not covered by 

Section 3 (b), flood elevation da t a sh~ll be 
provided by the devel oper . 

(4) Multiple family residential or nonresidential 
structures s hall be l ocated as far as p~actical or. 
the existing contiguous property from the fl oodway . 
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section 9. Density Transfer. The Planning Commission may, 
upon application under the variance procedure, allow a higher 
density of dwelling units or structures on a·parcel of property 
which contains areas of special flood hazard it the areas of 
special flood hazard are left substantially without fill. The 
Commission shall determine the amount of fill which would 
practicably be allowed in the flood }:lazard, and the additional 
amount of density on land outside the special flood hazard area 
which should be allowed .due to the loss of the developable land 
in the flood hazard area. 

Section 10. Variances~ Variances to this ordinance sha~l 
conply with the same standards and follow the same procedures 
for variances to the Zoning Code of the City of Woodburn. 

Section ll. Enforcement. 
(a) Violation of this ordin~nce !S A CLASS I C!VIL INFRAC­

TION AND shall be punishable by a f:i.!1C of up to S500 for ·the 
!irst offense (finding of violation), anc by a fine of up to S500 
tor the second and succeeding offenses (finding of violation). A 
separate offense will be deemec to occur on each calendar day 
that the i~fraction continues to exist, ~~d a separate citation 
~ay be filed for each such offense. 

(b) Alternate I\emedy. If a parcel of land is, or is 
proposed to be used, developed, or ttaintained in violation of: 
this ordinance, the aforesaid use shall constitute a nuis~nce, 
and the City may, as an addition 'to othe!' remedies that are 
legally available tor enfo~cing this ordinance institute injunc­
tion, mandamus, abat:ement, or othet" appropriate · proceedings to 
prevent, enjoin temporarily or permanently, abate or remove the 
unlawful use, development, or maintenance of the land. 

Section 12. Violation as Nuisance. Violation of any 
?revision of this ordinance is hereby declared ·to be a nuisance, 
for which remecy ~ay be pursued by the City to the full extent 
of law, notwithstanding any limitat:ion in this or any other 
ordir.ar..c e. 

Section 13. Severability. If a~y word, clause, phrase, 
section, subsection, or other portion of this ordinance is found 
invalid by a court of competent jurisdiction, then the remainder 
of the ordinance shall be given full effect. 

Sect ion 14. Ordinance Reoealed. Ordinance No. 2010 is 
hereby :repealed AND ORDINANCE No. 1967 ANn No. 1664 ME NOT 
THEREBY RESURRECTED. 
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Section 15. This ordinance be.ing necessary for the immediate 
preservation of the public peace, health, and safety, an emergen­
cy is declared to exist and this ordinance shall take effect 
immediately upon passage by the City Council and approval by the 
Mayor. 

Approved as to form, /7:-Kt ~ '3 J c:,f ~~ 
City Attorney D te 

C--1~ ~ .. --// 
A??ROVED' .-x --;-~ ~ 

NA~ A:i<KSEY, MAYOR I 
Passed by the Council 

Submitted to the Mayor 

Approved by the Mayor 

Filed in the Office of the Recorder 

ATTEST' 1f1iiwJf.1) ~A-1.-<A./ 
B NEY . B IS, Recorder 
City of Woodburn , Oregon 

March 27, 1989 

March 27, l989 

March 27, 1989 

March 27, 1989 
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CITY OF WOODBURN 

SENECAL CREEK EAST TRIBUTARY 
CAPACITY ANALYSIS 

March 1994 

1. PURPOSE AND OVERVIEW 

Figure 1, "Vicinity Map" shows Senecal Creek watershed and the watershed for the East 
Tributary of Senecal Creek. Existing flood conditions in Main Senecal Creek were 
evaluated and presented in a previous report: "Senecal Creek Hydraulic Analysis: 
Existing Conditions," Gordon L. Merseth/Oakley Engineering, Sept. 1993. This second 
analysis was conducted to evaluate the existing and future conveyance capacity of the 
East Tributary of Senecal Creek. The capacity of the East Tributary is significant 
because large areas of future development land exist at the upper (southern) end of the 
East Tributary watershed. 

The main goals of this analysis are: 

/ 

1) Evaluate the existing and future 25 year and 100 year flood profile 
conditions for undetained flows in· the East Tributary. 

2) Evaluate the maximum potential hydraulic capacity of the East Tributary 
drainageway and its culverted crossings to convey future flows. 

3) Recommend possible mitigation strategies for the East Tributary, including 
culvert improvements and/ or detention alternatives to fully utilize the 
conveyance capacity of the East Tributary as a drainage corridor for the 
City of Woodburn. 

The assumptions and results of the analysis are presented in the following sections: 
Watershed Parameters and Flow Calculations; Senecal Creek Flood Profiles, Future 
Flows; East Tributary Capacity Analysis Results; and Summary of Improvements and 
Recommendations. 

2. WATERSHED PARAMETERS AND FLOW CALCULATIONS 

Basin Delineation 

Figure 2, "Basin and Drainageway Map," delineates the key subbasins which drain to the 
East Tributary. Subbasins were delineated to reflect ex.isting drainage patterns, areas of 
similar land use, and potential future drainage routing. 
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The solid basin line in Figure 2 represents the natural watershed boundary. In addition 
to these natural watershed areas which currently drain to the East Tributary, the capacity 
analysis indicates that some additional areas outside the natural watershed could be 
routed to the East Tributary. These additional areas are located at the upper (southerly) 
end of the East Tributary and have very flat topography. Consequently, relatively large 
areas could be routed via storm sewers or ditches, towards the East Tributary. The 
parcels recommended to drain to the East Tributary can easily be routed to this 
drainageway. This extension of the natural watershed clarifies the decisions placed on 
individual land owners by specifying the direction the entire parcel can be drained. 

The basin extensions shown indicate the areas which do not currently drain to the East 
Tributary but could be served by this drainage in the future: 

* 

* 

Basin S-I represents a portion of a parcel zoned for industrial use. Most of 
the parcel drains to the East Tributary; the S-I basin portion drains to main 
Senecal Creek. Rather than route part of the parcel to Main Senecal 
Creek and part of the parcel to East Senecal Creek, the entire S-I basin 
could be routed to the East Tributary. 

Basins M-C, M-LDR and M-HDR represent areas currently draining to a 
shallow ditch system in the Mill Creek watershed. This ditch is not 
sufficiently deep to serve future developments and these runoff flows may 
be more economically routed to the East Tributary. 

Existing and Future Land Use 

For each subbasin, runoff parameters were estimated for existing and future land use 
.J; 

conditions. Existing land use conditions were determined using the City's Zoning Map , ./. ·) 
and aerial photography (1992). (See Figure 2, "Basin and Drainageway Map.") Runoff ·y '0-.: 
parameters for future land use conditions were estimated assuming full buildout to the ~;- }-./ 
maximum densities designated by the City's Comprehensive Land Use Plan. Future land ·-~j ~'-: j 
use designations are shown in Figure 3, "Comprehensive Plan Land Use Map." -J "( 

Currently, only about 35% of the portion of the Woodburn Urban Growth Boundary 
(UGB) currently draining to the East T ributary is developed at fu ll buildout densities. 
Of the remaining area in the 1JGB, development in the East Tributary watershed is 
expected to be distributed by land use as follows: 33% commercial, 23% industrial, 17% 
high density residential, 27% low density residential. 
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Runoff Parameters 

Page 3 

The Corps of Engineers HEC-1 computer model was used to compute peak sub-basin 
flows. The following input parameters are required: Basin area, effective impervious 
area, runoff curve number and lag time. Basin areas and the approximate area of 
existing mapped impervious surface (MIA) were computed from the aerial photo map in 
Figure 2, "Basin and Drainageway Map." Future MIA values were determined by land 
use as follows: 

Land Use 
Low Density Residential. 
High Density Residential 
Commercial 
Industrial 

Full Buildout MIA 
45% 
65% 
75% 
85% 

Future MIA values were determined from the City of Woodburn's maximum site 
coverage and on-site landscaping requirements and also account for estimated off-site 
(public) impervious surface. 

Effective impervious area (EIA) represents the effective area over which no infiltration 
occurs. This area is typically less than the actual mapped impervious area (MIA) due to 
depression storage, runoff which flows off impervious surfaces and across pervious areas 
before entering the storm system and other similar factors. For input into the HEC-1 
models, EIA was determined using the following regression equations (originally 
published by OTAK, Inc. based on an analysis of USGS data in the Willamette Valley): 

Older development areas: EIA = O.lx(MIA)u 
Newer development areas and future development: EIA = 0.4x(MIA)t.2 

Soil runoff characteristics for each basin were determined using the Marion County Soils 
Survey. A composite runoff curve number corresponding to typical soils and ground 
cover conditions in each sub-basin was determined using standard Soil Conservation 
Service (SCS) tables. 

The lag time input parameter is computed as 60% of the sub-basin time of 
concentration. Time of concentration for each sub-basin was calculated using the 
methodology published in the SCS publication TR-55. 

Runoff parameters for each subbasin are summarized in Table 1, "East Tributary of 
Senecal Creek Sub-basin Parameters." 
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Flow Calculations 

Peak sub-basin flows as calculated by the HEC-1 models are summarized ill Figure 5, 
"East Tributary of Senecal Creek Peak Subbasin Flows," for existing and full buildout 
conditions. These figures represent the peak flow at the basin ou~let for free-flow, 
undetained conditions. 

Page 4 

In-stream flows were calculated by combining and routing individual subbasin flow 
hydrographs using a combination of HEC-1 and HEC-2 computer ·models. HEC-1 was 
used to route the hydrographs using the storage/outflow method in conjunction with 
volumes calculated by the HEC-2 flood profile model at key cross sections. 

The peak in-stream flows used for the capacity analysis are shown on the flood profiles 
in Figure 4 .and described in Section 4, "East Tributary Capacity Analysis Results and 
Recommendations." 

3. SENECAL CREEK FLOOD PROFILES, FUTURE FLOWS 

The HEC-1 models for future conditions in the East Tributary were integrated with the 
HEC-1 models previously prepared for Senecal Creek in order to evaluate the impacts of 
Jture development on Senecal Creek. Calculations were conducted assuming full 

buildout within the Urban Growth Boundary for both Senecal Creek and the East 
Tributary basins. 

Most of the land yet to be developed in the Senecal Creek watershed is located in the 
East Tributary basin. Since the East Tributary (and consequently most of the runoff 
from possible future development) enters Senecal Creek downstream of the City Limits, 
future development was found to have only a small impact on Senecal Creek where it is 
located within the City. For the 100 year event, future buildout resulted in a flow 
increase of 8 CFS in the portion of Senecal Creek upstream of the confluence with the 
East Tributary. 

In Senecal Creek downstream of the East Tributary confluence, upstream, upstream 
development will result in a 100 year flow increase of about 36 CFS in the natural 
watershed, or 75 CFS with runoff from the additional basins. Both the Crosby Road 
bridge crossing and the existing East Tributary cross section were found to have 
adequate capacity to convey the entire 75 CFS flow increase with only minor (less than 
0.1 ') increases in flood elevation. 

For a 75 CFS future 100 year flow increase, a 0.4' increase in the floodplain elevation 
was calculated for the Agricultural Crossing located in Senecal Creek downstream of the 
,....,ity Limits. Backwater due to a 75 CFS future flow increase at the Agricultural Crossing 

Volume 1 
Page 1629 



City of Woodburn 
Senecal Creek East Tributary Capacity Analysis 
March 1994 

Page 5 

was found to result in a increase of 0.2' in the 100 year floodplain elevation calculated at 
the City Limits. This increase does not result in flooding of any existing structures. An 
increase of less than a 0.1' at the City Limits was calculated for the future 25 year event. 

4. EAST TRIBUTARY CAPACI1Y ANALYSIS RESULTS 

Peak flood elevations in the East Tributary west of I-5 were calculated using the Corps 
· of Engineers HEC-2 computer modelling program for the 25 year and 100 year flood 
events. Channel/floodplain cross sections and culvert configuration data input into the 
models were obtained from the DeHaas and Associates field survey data provided by the 
City and from the City's 1976 1"= 100' orthophoto topographical maps. 

Flood profiles were calculated for the 25 year and 100 year events for the following 
conditions: 

1) Existing conditions of open and developed acreage, and, 

2) Full buildout of the East Tributary watershed including the future development 
areas (S-I, M-C, M-LDR, and M-HDR) as shown in Figure 2, "Basin and 
Drainageway Map," recommended to be routed to the East Tributary. (The total 
East Tributary watershed plus these additional areas as identified in Figure 2, will 
be referred to as the "expanded area" in this report.) 

Flood profile calculations are presented in Figure 4, "East Tributary of Senecal Creek 
Flood Profiles." The profiles shown in Figure 4 are intended to represent future 
conditions if no culvert improvements or detention requirements are implemented. 
Existing culvert configurations, channel and floodplain cross sections were used for both 
the existing and full buildout hydraulic profile calcula,tions. Existing and future in-stream 
flows reflect routing through the existing channel sections and storage routing through 
the existing culvert restrictions north of the UGB. 

The flood profiles do not accountfor any flow reductions or detention storage due to the 
culvert system under Highway 214, the Texaco station and Arney Road. Calculations 
indicate that these culverts have adequate capacity to convey existing flows without 
detention. However, future flows will create surcharged conditions through this system 
of culvert crossings. If the low lying lands, which are situated immediately upstream of 
the Highway 214 crossing, are used for detention, a 30 CFS reduction in flow would 
result. The effects of this potential detention are not shown in the flood profiles in 
Figure 4, but are addressed later in this discussion. 

The results of the flood profile calculations are discussed below for three key sections of 
the East Tributary conveyance. 
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Mouth of the East Tributary to the Urban Growth Boundary (Station 0+00 to 24+80) 

This portion of the East Tributary is outside the City's UGB. The conveyance is 
primarily natural drainageway with three minor culverted crossings. The culvert 
configuration and location of each crossing are shown in Figure 2, "Basin and 
Drainageway Map," ·and on the flood profiles in Figure 4. 

The analysis indicated that no improvements to these culverts are required to protect 
existing houses or to facilitate development in the City. However, future flows can be 
expected to increase the frequency with which these crossings overtop. Upstream 
detention will lessen this impact but over-topping will still occur without substantial 
investment. The degree of over-topping is shown on Figure 4, "Flood Profiles". 

UGB to Arney Road (Station 24+65 to 52+00) 

This reach of the creek has adequate capacity for future flow increases, assuming that 
the existing creek cross section area is maintained. High flows are currently conveyed by 
a bottom lands open channel ranging from 140' to 250' in width. Creek embankment 
slopes range from 5H:1V to 10H:lV. There are two foot bridges and these are expected 
to have a negligible affect on the floodplain. No road crossings or other structures 
estrict flow in this reach. 

For the expanded watershed area, undetained future flow increases result in an increase 
of 0.5' to 1.0' in the 100 year flood profile throughout this reach. Because of the 
floodplain configuration, these increases result in only a small increase in the flood width 
and are not expected to significantly affect future development or any existing houses or 
major structures. 

The 140' to 250' wide existing conveyance area is not currently shown as open space or a 
greenway on the City Zoning and Comprehensive Plan Maps. However, in order to 
accommodate both existing and future flows, it is recommended that this conveyance 
area be maintained for future flood conveyance. Specific floodway recommendations will 
be made during a later phase of the overall drainage master planning study. Final 
recommendations will include minimum finish floor elevations, minimum floodway 
widths to be maintained and the maximum allowable cumulative head loss for all future 
road crossings within this reach. 

Arney Road. Texaco and Highway 214 Culvert System 

This system of culverts consists of a 6' x 4' concrete box culvert under Arney Road, two 
54" CMP culverts under the Texaco station and two 54" CMP culverts under Highway 
'~14 . The capacity of these culverts affects water levels in the East Tributary upstream 
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(south) of Highway 214. The upper reaches of the East Tributary in this area serves the 
adjacent freeway drainage systems and receives flow from the 30" Walmart storm drain. 

Analysis of existing 1" = 100' City topo maps indicates that a maximum 25 year water 
surface elevation of 174.0 feet could be tolerated in the East Tributary immediately 
upstream of Highway 214. Flood elevations of 175.0 feet begin to flood the I-5 median 
and adjacent low areas. This water level is not acceptable for the 25 year flood event, 
but is probably tolerable for the 100 year frequency. The freeway pavement itself is 
above elevation 178.0 feet and would not be flooded by a 100 year flood elevation of 
175.0 feet. Commercial land east of the freeway typically range in elevation from 180 
feet to 184 feet and would not be impacted by a 100 year flood elevation of 175.0 feet. 

Hydraulic calculations indicate that a maximum 100 year flow of 155 CFS and 25 year 
flow of 130 CFS can be conveyed through the Highway 214 culvert system without 
exceeding tolerable in-stream water surface elevations. This capacity is sufficient to 
convey the 25 year and 100 year flows calculated for existing conditions. Routing full 
buildout flows from the expanded area, however, exceeds the capacity of the East 
Tributary's culvert system in the vicinity of Highway 214 by about 40 to 50 CFS. 

The existing topography immediately upstream (south) of Highway 214 currently provides 
up to 3.7 acre-feet of storage if full buildout flows are routed through the existing culvert 
system. This volume of storage reduces the 100 year flood elevation upstream of 
Highway 214 to 176.0 feet for full buildout flows from the expanded watershed area. 

Options to control the 100 year water surface in the East Tributary immediately 
upstream of Highway 214 to less than 176.0 feet include: 1) constructing a diversion to 
route flow to the 48" pipe which crosses the freeway north of Highway 214 and 
discharges into the East Tributary downstream of Arney Road or 2) requiring detention 
for future. upstream developments. 

The 48" pipe crossing the freeway north of Highway 214 has adequate capacity of about 
90 CFS and, for example, will carry the total full buildout runoff from basins F, H, I, and 
J. While diverting flow to the 48" freeway crossing may be feasible, more information on 
the invert depth, pipe slope and access to the pipe is required to fully evaluate this 
alternative. A diversion of this nature would not provide any flow reduction benefits 
downstream of Arney Road. 

The total detention volume needed upstream of Highway 214 in order to safely convey 
full buildout flows for the 100 year event from the natural watershed plus the additional 
sub-basins is approximately 11 acre-feet. Less detention would necessitate the eventual 
replacement of the Highway 214 culverts. Also, less detention would also further impact 
the existing agricultural crossings located downstream of Highway 214. 
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5. SUMMARY OF IMPROVEMENT RECOMMENDATIONS 

The improvement alternatives discussed in the previous sections are summarized for the 
East Tributary: 

Culvert Crossing at the UGB 

The crossing at Station 24+65 is located at the UGB boundary. Two new 42" 
CSP culverts are required in addition to the existing 42" CMP to accommodate 
future flows and maintain the existing 10 year capacity of this crossing. 

Open Channel Reach Between the UGB and Arney Road: 

No structural or detention improvements are required. Maintain the existing 140' 
to 250' wide open channel bottom for flood conveyance. No fill or encroachment 
of this drainageway should be allowed, or, if allowed, compensating flood storage 
should be provided. 

Highway 214, Texaco and Arney Road Culvert System: 

Maintain at least 2 acre-feet of the existing 3.7 acre-feet of flood storage area 
immediately upstream of the Highway 214 culverts and limit the maximum water 
surface elevation to an elevation of 175.0 feet. 

Area Upstream of Highway 214: 

No additional detention or structural improvements are required to maintain a 
100 year conveyance capacity in the East Tributary if an additional 9 acre-feet of 
detention is provided in this upper portion of the basin. 

The above improvements specified are recommended in order to maintain optimum 25 
year and 100 year water surface profiles in the Eas t Tributary. Subsequent phases of the 
Drainage Master Plan study wi ll identify specific detention improvements and policies to 

. address these capacity issues for the East Tributary of Senecal Creek. 
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) February 1 994 

TABLE 1 
East Tributary of Senecal Creek 

Subbasin Parameters 

NOTE: M denotes basins currently draining to Mill Creek. 

S denot es basins currently draining to Main Senecal Creek. 



City of Woodburn Drainage Planning 
Senecal Creek E. Tributary Capacity Analysis 

1 February 1994 

TABLE 2 
East Tributary of Senecal Creek 

Peak Subbasin Flows 

Natural Watershed 
A 124.5 0.195 20 28 20 

B-1 60.3 0.094 24 29 24 
B-2 49.4 0.077 7 10 7 
c 49.0 0.077 15 20 17 
D 78.3 0 .122 20 27 42 
E 42.7 0.067 16 . 20 28 
F 31.1 0 .049 1 1 15 17 
G 76 .6 0.120 13 17 38 
H 26.7 0.042 13 16 15 

33.6 0.053 16 20 20 
j 40.6 0.063 7 9 24 
K 83 .1 0.130 13 17 33 
L 121.0 0.189 18 24 18 

Potential Re-routing of Future Development 
M-C 24.7 0.039 15 
S-1 17.0 0.027 12 

M-HDR 30.3 0.047 16 
M -LDR 42.9 0.067 1 1 

* NOTE: M denotes basins currently draining t o Mill Creek. 

28 
29 
10 
22 
50 
33 
20 
45 
18 
24 
28 
41 
24 

18 
14 
19 
14 

) Volume 1 S denotes basins currently draining t o M ain Senecal Creek. 
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250 CFS 

350 CFS 

230 CFS 180 CFS 

280 CFS 220 CFS 
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Figure 1 
City ofWoodbum 
Storm Drainage Master Plan 

Figure 4 
City ofWoodbum 
Strom Drainage Master Plan 

Figure 5 
City of Woodburn 
Strom Drainage Master Plan 

Figure 9 
City of Woodburn 
Strom Drainage Master Plan 

Figure 13 
City ofWoodburn 
Strom Drainage Master Plan 

Appendix A 
City of Woodburn 
Strom Drainage Master Plan 

Oversized Map Exhibits 
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