




















































































































































V-11

In developing recommendations for non-structural solutions to general 
basin problems, a careful process for evaluating the alternatives presented in 
Section V-5 was followed. Alternatives were reviewed for consistency with the 
short and long term goals presented in Section II-3, consistency with new or 
proposed local, state, and federal stormwater regulations, environmental impacts, 
and public acceptance. 

b. Recommended Non-Structural Solutions for General Problems

The following non-structmal control measures are recommended to solve
the quantity and quality problems currently existing in the Edmonds area: 

lWW.106 

1. Adopt minimum standards included in the Department of Ecology's
Stormwater Management Manual for the Puget Sound Basin for
quantity control, quality control, erosion/sedimentation control, and
recommend Best Management Practices (BMPs) as soon as the
final manual is available. Review relevant existing City policies to 
determine consistency with DOE recommendations.

2. 

At the present ti.me, the City requires quantity control for all
development activities which result in an impervious area of greater
than 2,000 square feet. As discussed in Section II-6, the proposed
PSWQA and DOE Rules will include water quantity and quality
requirements for all development activities which result in an
impervious area of greater than 5,000 square feet. Therefore, the
current City drainage control requirements for land use proposals
between 2,000 and 5,000 square feet will not have to meet the state
requirements. It is recommended that the City continue to require
the drainage controls for these developments with increased
enforcement and public education as discussed in recommendation
number 10 below. It is also recommended that once the final
PSWQA and DOE Rules are circulated, the City review the
standard designs for land use proposals of 2,000 to 5,000 square
feet in terms Qf performance and consistency with PSWQA and
DOE recommendations.

This recommendation is consistent with short term goal #1, #2 and
#3; long term goal #2; new State ·and Federal stormwater regula­
tions; and reduced environmental impacts from stormwater. This
alternative was considered to be very important by the Citizen
Advisory Committee (CAC).

Develop interlocal agreements with the City of Lynnwocxl and
Snohomish County to ensure consistency in the frequency of catch
basin cleaning and erosion/sedimentation requirements among the
three jurisdictions. This recommendation is consistent with short
term goal #5;-and reduced environmental impacts from stormwater
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4. 
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on a regional basis. This alternative solution was considered to be 
very important by the CAC. 

Increase stream buffer width to be consistent with requirements in 
the proposed Snohomish County Aquatic Resource Protection 
(ARP) Plan. Although the ARP was defeated in the recent 
election, the County plans to attempt a modified version of the 
ARP which will include more stringent setbacks than currently 
exisL The following table shows an abbreviated summary of the 
minimum setbacks proposal r- Snohomish County. The discussion 
of criteria is generalized and •. • s not consider the many exceptions 
within the proposed ordinam .. c. Also provided for information 
purposes are the present King County setback requirements 
included in the County's Sensistive Areas Ordinance (SAO). The 
criteria under the County's SAO is also abbreviated and the 
exceptions are not discussed. 

Stream Class Setback 
Snohomish County (ARP) (ft) Criteria 

1 150 anadromous fish (salmon), 
channel stability problems, 
and bank stability problems 

2 75 any one of the criteria under 
class 1 

3 35 none of the criteria under 
class 1 apply 

King County SAO 

1 100 major stream under Shoreline 
Management designation 

2 50 year round stream, or 
supporting anadromous fish 
(salmon) 

3 25 intermittent stream without 
anadromous fish (salmon) 

This recommendation is consistent with long term goals #1 and #4; 
the Snohomish County proposed ARP Plan; and reduced 
environmental impacts to sensitive resources. 

Review Edmonds Sensitive Areas • Ordinance to determine 
consistency with the State Growth Management AcL This 
recommendation is consistent with short term goal #1; long term 
goals #1 and #4; proposed new State regulations; and reduced 
environmental impacts to sensitive resources. 
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6. 

7. 

8. 

9. 
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Develop public education program which includes a specific 
program for small businesses. This program should focus upon 
storage and disposal of hazardous materials, including materials not 
often thought of as hazardous, such as gasoline, oils, and solvents. 
The first priority should be businesses associated with automotive 
activities, including service stations, car washes, and repair shops. 
1bis recommendation is consistent with short term goal #2; long 
term goal #5; State guidance and requirements for commercial and 
industrial BMPs; reduced environmental impacts through 
implementing source controls; and public involvement 

Adopt a "no net loss" policy for wetlands, consistent with the Puget 
Sound Water Quality Authority's Wetlands Standards. This 
recommendation is consistent with shon term goal #1; long term 
goal #4; State and Federal regulations and reduced environmental 
impacts to sensitive resources. 

Develop a policy to conven existing ditches to trapezoidal grass­
lined swales. This will provide additional velocity attenuation, and 
provide additional pollutant removal. This recommendation is 
consistent with short term goals #2 and #3; long term goal #2; 
proposed State requirements for local maintenance of systems; and 
reduced environmental impacts from stormwater through pollutant 
removal. 

Increase catch basin cleaning frequency throughout the basins to 
once every eight months. Identify areas of potential high pollutant 
loading, such as streets which receive runoff from shopping center 
parking lots. Develop more frequent cleaning schedule for these 
areas, such as once every 3 months during the rainy season, or, at 
a minimum, once every 6 months. It is also recommended that the 
City modify the drainage ordinances to incorporate maintenance 
requirements for private catch basins at frequencies consistent with 
public facilirie_s. Maintenance of private systems should also be 
consistent with the PSWQA Rule requirements. This 
recommendation is consistent with short term goals #2 and #3; long 
term goal #2; proposed State requirements for local maintenance of 
systems; and reduced environmental impacts from stormwater 
through pollutant removal. 

Adopt an illegal dumping ordinance to enforce/prosecute illicit 
dumpers. Local citizens will be encouraged to report any illicit 
dumping action. Increase patrolling of those areas subject to 
dumping is recommended. Several examples of illegal dumping 
ordinances are included in Appendix K. This recommendation is 
consistent with short term goal . #2; long term goal #5; State 
guidance and requirements for commercial and industrial BMPs; 
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1. GENERAL

SECTION VI 

EDMONDS WAY BASIN 

This· Section identifies existing and potential future problems occurring in the
Edmonds Way Basin based on public input, staff input, field inventory work, and the 
hydrologic/hydraulic computer modeling of the major conveyance _system. Following 
identification of basin problems, alternative solutions and associated potential 
environmental impacts are presented and evaluated. Only the primary environmental 
impacts for each alternative are discussed. Where structural solutions are recommended, 
total estimated costs of the improvements are provided. Detailed cost estimates for 
solutions are included in Appendix F. Sketches of alternative solutions are illustrated in 
Appendix G. 

In general, the analysis focused on surface water quantity and quality issues related 
to the major conveyance system and protection of the environmental resources identified 
in Section IV. Smaller localized problems are also addressed to respond to citizen 
complaints. 

Storm drain system problems are noted when the predicted 10 year peak flows 
exceed the capacity of pipes flowing full. Recommended improvements for these systems 
were sized based on the simulated 100-year flow for future conditions. 

2. EXISTING AND FUTURE PROBLEMS

The following paragraphs describe existing and potential future problems and their
causes. The approximate location of each problem is illustrated in Figure VI-1. • 

a. Problem No. 1

The 48-inch-diametei: Willow Creek outfall was found to be nearly plugged 
during a field investigation on June 21, 1990. Near shore drift had clogged the 
outlet with gravels such that only the upper six inches passes water. The City 
later observed the pipe on March 19, 1991 to find a clearance of 21 inches. High 
stormflows or beach erosion is suspected to have cleared much of the pipe. This 
periodic clogging of the pipe results in a capacity problem as well as inhibiting 
fish passage. This system is the sole outlet for the Union Oil Marsh. Should this 
go unattended, flooding could result to the developed area adjacent to the Marsh. 
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b. Problem No. 2
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The Edmonds Way trunk storm drain in the vicinity of Admiral Way and
other miscellaneous areas, has been reported to surcharge. The storm drain 
surcharging has resulted in street ponding, and manhole lids have been lifted. 

The computer modeling results validate the reported problems for this 
system. The existing and furore 10 year peak flows were predicted to be 159 and 
213 cfs respectively at the intersection of Edmonds Way and Pine Street. The 
entire downstream pipe system from this point was predicted to surcharge for both 
the existing and the future 10 year event. At this location, the trunk storm drain 
veers away from Edmonds Way and is routed along the southern edge of the 
Union Oil Marsh. It is understood that the Washington State Department of 
Transportation is responsible for maintaining this lower portion of the system, 
while the City of Edmonds maintains the upstream system. 

c. Problem No. 3

Based on the computer modeling for future conditions, the existing 12-
inch-diameter pipe system along Birch Street (Element No. A.13), west of 7th 
A venue South, will be undersi7.ed. The peak 10 year flow for existing and future 
conditions was predicted to be 6 cfs and 12 cfs respectively. The full flow 
capacity of this system is estimated to be 10 cfs. 

d. Problem No. 4

Based on the computer modeling, the existing 21-inch-diameter system
along 100th Avenue Southwest (Element B.41.2) just north of Edmonds Way has 
insufficient capacity for both the existing and projected 10 year peak flows of 11 
and 14 cfs respectively. The full flow capacity of this system is estimated to be 
9 cfs. 

e. Problem No. S - (Snohomish County)

A citizen complaint identified two residences, 9323 and 9407 236th Street
Southwest as experiencing flooding in their yards and basements. Both houses are 
below street grade. The source of the problem for 9323 appears to be a small 
drainage swale along the north side of 236th Street Southwest which ends at the 
driveway allowing street drainage to enter the yard. 

The source of the problem for 9407 appears to be roadway surface flows 
running down the driveway and entering the basement. Recent asphalt work 
associated with the installation of a water line had been completed which provides 
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an asphalt curb to prevent roadway drainage to enter the driveway. With this 
curb, this problem appears to have been addressed. 

f. Problem No. 6 - ·(Snohomish County)

A citizen complaint identified water backing up into a ditch in the vicinity
of 22912 84th Avenue West. The problem area was observed on September 18th, 
1990 and the subject ditch had recently been cleaned and graded Tiris problem 
has been addressed and no further recommendations are presented. 

g. Problem No. 7 - (Snohomish County)

A citizen complaint identified surface water from a private road which
flows over and crosses 88th Avenue West to flood the resident located at 22223 
88th Avenue West. 

The private road, which serves several houses, has an invened crown 
section. Water flows east in the center of the private road towards 88th Avenue 
West. 88th Avenue West at this point is the low point in the road, so this 
drainage flows across the street and into private property. An asphalt speed bump 
had previously been installed to divert flows to a ditch on the west side of 88th 
Avenue West. However, the speed bump has settled and broken up so that it rio 
longer diverts flow into the ditch on the west side of 88th Avenue West 

b. Problem No. 8

Five main fisheries problems were identified. (See Appendix E). The
problems are as follows: 

--uww.106 

1. 

2. 

3. 

4. 

5. 

Willow Creek outfall is nearly plugged. See Problem No. 1. 

Willow Creek through Union Oil Marsh is braided, shallow, and 
undefined which may present difficulties in fish passage. 

Lack of suitable spawning habitat. 

The Deer Creek Hatchery weir, when in place, acts as a temporary 
barrier to fish passage. 

Three passage problems located upstream of the Deer Creek 
Hatchery. These problems are all located within the City of 
Woodway. 
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A citizen complaint identified the Westgate Shopping Area as a potential
high contributor of storm water pollutants. Large parking lots in the area receive 
a high loading of automobile derived pollutants. Of particular concern are the 
service station and car wash areas because of high use of soaps, oils and other 
products which could enter the drainage system. 

j. Problem No. 10

A citizen complaint identified repeated incidents of erosion/sedimentation
problems from constructions sites upstream of Deer Creek Hatchery. Erosion 
from these sites enters • Willow Creek which is the sole water supply for the 
Hatchery. The probable cause of this problem is lack of on-site 
erosion/sedimentation controls and/or enforcement of controls until cleared areas 
are revegetated. 

k. Problem No. 11

The Edmonds Way drainage system is piped directly to an offshore outfall 
into Puget Sound. The only readily available methods for improving storm water 
quality from this system is by catch basin cleaning and B:MP's throughout the 
basin. Infrequent cleaning of these catch basins and possible poor stormwater 
management practices results in poor water quality being discharged directly into 
Puget Sound. 

I. Problem No. 12 (Snohomish County)

An area located approximately between Elm Street, 229th Street Southwest,
96th A venue West and 92nd A venue West does not appear to have a drainage 
outlet. There are approximately three topographic low areas which either have no 
drainage. are drained by ditches which have no outlet, or are drained by drywells. 

There were no complaints on the County's files within this area. Since 
there are no reports of major flooding, the infiltration rate of the native soils 
appears to be equal to or greater than the runoff rate from the area. In the future, 
because of clogging of soil pore spaces wiµi sediment, the infiltration capacity 
c�uld decrease. Although the area is substantially built out, additional 
development activity could also worsen the situation. 

m. Problem No. 13 - (Snohomish County)

Based on the computer modeling, certain sections of the existing 24-inch­
diameter system along 238th Street Southwest (Element No. B.34.19) are 
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undersized for the projected existing and future 10 year flows. The existing and 
future 10 year peak flows are estimated to be 18 and 24 cfs respectively. the full 
flow capacity of the existing system ranges from 5 to 26 cfs. Cenain portions of 
the system are extremely flat. 

n. Problem No. 14 (Snohomish County)

A citizen complaint identified a localized flooding problem in the back
yard of 23901 Edmonds Way. A Storm drain extends through the back yard 
carrying drainage from 86th A venue West. This drain connects to a catch basin 
located behind the Edmonds Way sidewalk. The lot is below street grade. 

Based on conversations with Snohomish County personnel, this problem 
has been corrected. County maintenance crews worked to remove roots from the 
pipes which had caused water to back up resulting in flooding. This problem has 
been addressed and no further recommendations are presented. 

o. Problem No. 15

Based on the computer modeling, two stream channels, including element
Nos. A.3 and A.12, were predicted to have velocities of over 5 feet per second for 
the 2 year storm, and may be susceptible to stream channel erosion. These 
predictions are based upon generalized, or average stream cross section widths, 
depths, slopes, and Manning's coefficients. As a result, predicted velocities are 
average velocities. 

p. Problem No. 16

The Union Oil Marsh, the most significant wetland resource in the area,
is receiving significant sediment loads from its drainage basin. Rapid 
accumulation of sediments can alter the hydrology of the wetland, introduce toxic 
sediments, and accelerate the filling-in process of the wetland. 

-:; ALTERNATIVE SOLtITIONS AND RECOMMENDATIONS 

The following paragraphs describe the alternative solutions to the problems-:"i:'!ified above. The alternative solutions are evaluated and a recommendation is given 
= si.�·e the problem. The alternative analysis for each problem is based upon criteria 
:=± as effectiveness in solving the problem; cost; environmental impacts; consistency 
,;;· - :he long and short term goals presented in Section Il-3; consistency with existing or 
�;osed local, State, or Federal requirements for managing stormwater, and public 
:=::u,;nnce. Information on financial capability is contained in Section XI. Under the 
� solution for each problem, an explanation is. given for how each 
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recommendation was made according to all or some of the previously mentioned criteria. 
Permits, if required for an alternative solution, are identified. Sketches of several 
solutions are included in Appendix G. 

a. Problem No. 1

1722WW.106 

Problem No. 1 is a nearly plugged outfall for Willow Creek.

Alternative A: 

This solution consists of extending the outfall and constructing a 
concrete headwall that would prevent the movement of beach 
materials from plugging the pipe, and would, therefore, 
substantially reduce the maintenance required to keep the pipe 
open. 

Estimated Cost: $105,000 

Potential Environmental Impacts: 

Extension of the pipe will remove the cmrent flow constriction. 
Temporary construction impacts will result to the intertidal 
environment Fish passage through system will be improved. The 
concrete headwall will constitute a local navigational obstruction. 

Required Permits: 

Shoreline Master Use Permit (including navigational hazard) and 
Hydraulic Permit Approval (HP A) 

AIJemative B: 

This solution includes increased maintenance to keep the outfall 
free of gravels. With the pipe invert elevation at .5 feet MSL, 
routine maintenance would be difficult because the outfall is under 
water most of the time. Also because of the movement of the 
beach materials, plugging of the pipe could reoccur within a shon 
period of time. 

Potential Environmental Impacts: 

Routine maintenance of the outfall will remove the cWTent flow 
constriction. Routine maintenance of the outfall will result in 
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routine impacts to the intertidal environment. Fish passage through 
system will be improved. 

Alternative C: 

Construct an open channel outlet to enhance the Marsh and provide 
sufficient outlet capacity. The City has retained Watershed 
Dynamics to complete an evaluation for opening the Willow Creek 
outlet between the Union Oil Marsh and Puget Sound. 

Potential Environmental Impacts: 

Potential environmental impacts for opening the Willow Creek 
outlet between the U

n

ion Oil Marsh and Puget Sound will be 
addressed in the Study by Watershed Dynamics. 

Required Permits: 

Shoreline Master Use Permit and HPA. 

Recommended Solution: 

Alternative Solution A is recommended because extensfon of the outfall 
and concrete headwall will substantially reduce the difficulties with 
maintenance of this pipe; it will provide a better long term solution for 
keeping the pipe clean of beach material, and would �Jiminate the 
reoccurring environmental disturbances that would result with required 
routine maintenance if this alternative was not constructed. This 
recommendation for Alternative A is contingent upon the results of the 
ongoing study by Watershed Dynamics. It is anticipated that Alternative 
C will be much costlier than Alternative A and not recommended as a 
drainage solution at dris time. However, based upon the ongoing study by 
Watershed Dynamics, Alternative C could become the preferred solution 
for other than cost reasons such as enhancement opportunities for the 
Union Oil Marsh and to improve fish p_assage.

b. Problem No. 2

Problem No. 2 is insufficient hydraulic capacity of the Edmonds Way trunk
storm drain from the intersection of Edmonds Way and Pine Street to Puget 
Sound. This can result in temporary surcharged pipes and temporary street 
ponding. In addition, surface waters which cannot be collected into the system 
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o. Problem No. 15

Problem No. 15 relates to high water velocity and resulting channel erosion
within streams. 

Recommended Solution: 

Alternative solutions for channel erosion were discussed in Section V. 
These solutions included both non-structural and structural solutions. 
Implementing the recommended non-structwal solutions will help to 
.reduce further chamiel erosion resulting from future development. 

Use of check dams is recommended to improve existing channel erosion 
conditions. No capital cost was estimated for this because the installation 
of check dams is typically site specific and contingent on input from 
adjacent property owners.. In addition, the City has no clear policy 
indicating that the City is responsible for maintaining/improving streams 
that run through private property. This type of work could also be 
accomplished by volunteer groups or the property owners adjacen� to the 
streams. 

Potential Environmental Impacts: 

Impacts from the non-structural solutions was discussed in Section 
V. Impacts from installation of check dams will include temporary

. disruption of the stream during construction and potential erosion 
until the stream bed has stabilized. A hydraulics permit from the 
Department of Fish and Wildlife would be required. 

Required Permits: 

HP A for any instream work. 

p. Problem No. 16

: -WW.106 

Problem No. 16 is sigmficant sediment loading to the Union Oil Marsh.

Recommended Solution:

Alternative A:

Consideration was given to construction of a sedimentation facility 
upstream of the Deer Creek Hatchery. However, this alternative 
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was not feasible due to the lack of land area. Because this was not 
considered a viable alternative, no cost estimates were developed. 

Alternative B: 

Implementation of non-structural control measures such as more 
stringent on-site erosion control would help to reduce the potential 
for land erosion and resulting sedimentation. In addition, enhanced 
maintenance and the conversion of existing ditches to trapezoidal 
grass-lined swales will help to collect sediment prior to depositing 
in the Marsh. Please refer to the discussion of non-structural water 
quality solutions in Section V. These non-structural solutions 
should be sufficient to comply with currently proposed wetland 
protection standards and guidelines. 

Potential Environmental Impacts: 

Implementation of non-structural control measures such as 
more stringent on-site sedimentation/erosion control and 
enhanced maintenance will reduce the risk of water quality 
degradation as well as benefit fisheries. 

Recommended Solution: 

The non-structural alternative B is recommended. 
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1. GENERAL

SECTION VII 

PERRINVILLE BASIN 

This Section identifies exisnng and potential future problems occurring in
Perrinville Basin based upon public input, staff input, field inventory work, and the 
hydrologic/hydraulic computer modeling of the major conveyance system. Following 
identification of basin problems, alternative solutions and associated potential 
environmental impacts are presented and evaluated. Only the primary environmental 
impacts for each alternative were discussed. Where structural solutions are recommended, 
total estimated costs of the improvement are provided. Detailed cost estimates for 
solutions are included in Appendix F. Sketches of alternative solutions are illustrated in 
Appendix G. 

In general, the analysis focused on surface water quantity and quality issues related 
to the major conveyance system and protection of the environmental resources identified 
in Section N. In addition, however, smaller localized problems are also addressed to 
respond to citi.z.en complaints. 

Storm drain system problems are noted when the predicted 10 year peak flows 
exceed the capacity of pipes flowing full. Recommended improvements for these systems 
were sized based on the simulated 100 year flow for future conditiorrs. 

During the planning process, several citizen complaints were recei�ed unrelated 
to surface water management issues. Examples of these complaints include; odor 
problems from a sewer interceptor, pavement or sidewalk settlement not caused by water 
erosion, and water line leaks. These complaints are not discussed in this report, however 
the City was notified of each complainL 

2. EXISTING AND FUTURE PROBLEMS

The following paragraphs describe existing and potential future problems and their
causes. The approximate location of each problem is illustrated in Figure VII-1. 

a. Problem No. 1

Large volumes of sediment deposition were observed in Perrinville Creek
from the intersection of Olympic View Drive and 76th Avenue West to Puget 
Sound. Sedimentation in the upper reaches of the Creek is caused by erosion of 
exposed soils in upstream areas undergoing development These areas include 
portions of Edmonds, Lynnwood and Snohomish County. Severe bank erosion 
along the Creek within the Southwest County Park contributes to the 
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sedimentation problems in the lower reaches of the Creek. It has also been 
observed that bedload buildup caused by debris dams has resulted in shallow 
riffle like areas in the creek bed. 

Sedimentation damages fish habitat and results in filling of stream sections 
and culverts. Sedimentation also reduces the system conveyance capacity. 

b. Problem No. 2

Severe erosion and bank undercutting is occurring in the steeper portions
of Perrinville Creek within the Snohomish County Park property. Erosion is most 
prevalent along the south bank. In some locations. banks are nearly vertical and 
are up to 25 feet in height. Although no detailed inventory of the creek 
geomorphology was performed. the length of the areas most damaged by erosion 
was estimated at 600 feeL In many locations. the creek is in contact with easily 
erodible sands. Sands can be transported by water velocities of 1-2 feet per 
second. With the existing instream velocities ranging from 4 to 5 fps for the 2 
year event. erosion will continue to occur. 

This erosion results in sedimentation of the downstream system. 

c. Problem No. 3

The Talbot Road culvert crossing was both identified as a fish passage
problem as well as being undersized to pass the estimated flow rate for the 10 
year storm event The estimated flow rate for the 10 year storm was based upon 
the computer modeling. The City maintenance personnel and local residents 
confirmed this capacity problem by relating prior observations of flow over the 
roadway. This capacity problem is further aggravated by reoccurring plugging of 
the culvert entrance. 

In addition to the culvert crossing, portions of the downstream system 
between Talbot Road and the BNRR crossing were identified as being undersized. 
Based upon the coi:nputer modeling. 10 year peak flow of 123 cfs for future 
conditions would result in ovenopping of the banks. 

d.. Problem No. 4 

Four main fishery problems were identified in the fisheries inventory 
(Appendix E). The problems are as follows: 

1. 

1722WW.106 

Heavy sedimentation loads including silts. See Problem No. 1 
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2. Five fish barriers, including the Talbot Road culvert crossing, 3 log
dams located within a 1,000 feet section upstream of Talbot Road,
and the downstream end of the culvert located at the northwest
corner of the intersection of Olympic View Drive and 76th A venue
West.

3. Lack of suitable spawning habitat resulting from excessive
sedimentation.

4. Based on the hydrologic/hydraulic mcxieling, predicted average
velocities for the stream were estimated in the range of 4-5 feet per
second for the 2 year storm under existing land use conditions and
5-6 feet per second for future land use conditions. Recommended
velocities for salmonids are in the range of 2 to 3 feet per second,
however higher velocities for short durations can be tolerated.

e. Problem No. 5

The City maintenance staff identified a concern over the operation of the
stormwater detention facility serving the Blue Ridge development located in the 
City of Lynnwood's portion of the basin. During periods of moderate to heavy 
rainfall, the Blue Ridge pond was obsecved to be storing only a small volume of 
stormwater. 

f. Problem No. 6

A citiz.en complaint identified the west side of Talbot Road as experiencing
pavement undermining at the Peninville Creek crossing. 1bis problem is 
potentially due to erosion from the Creek. The pavement failure was observed in 
the field and the exact cause could not be determined. Potential causes include: 
failure of the rockery wall along the west shoulder of the roadway; movement of 
water in the soils underneath the road and undermining the roadway base; and/or 
improper compaction of the roadway embankment during construction. 

g. Problem No. 7

A citizen complaint identified a proplem with settlement of the sidewalk
al;ong the north side of Olympic View Drive, one block west of 76th Avenue 
West. The sidewalk is at the top of a steep ravine sloped to Perrinville Creek. 
The sidewalk failure was observed in the field and consists of a minor settlement 
approximately 12-feet-long by 2-feet-wide along the outer edge of the sidewalk 
above the ravine. The settlement is located over a 30-inch-diameter concrete 
culvert and an 18-inch-diameter culvert crossing of the road. The outlet of the 30-
inch-diameter pipe extends out of the bank several feet. Stormwater discharges 
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3. ALTERNATIVE SOLUTIONS AND RECOMMENDATIONS

The following paragraphs describe the alternative solutions to the problems 
identified above. The alternative solutions are evaluated and a recommendation is given 
to solve the problem. The alternative analysis for each problem is based upon criteria 
such as effectiveness in solving the problem; cost; environmental impacts; consistency 
with short and long term goals presented in Section II-3; consistency with existing or 
proposed local. State, or Federal requirements for managing stormwater, and public 
acceptance. Information on financial capability is contained in Section XI. Under the 
recommended solution for each problem, an explanation is given for how each 
recommendation was made acc-ording to all or some of the previously mentioned criteria. 
Permits if required for the implementation of an alternative solution are identified. 
Sketches of several solutions are included in Appendix G. 

a. Problem No. 1

1722WW.106 

Problem No. I is the significant sedimentation of Perrinville Creek. 

Alternative A: 

Application of non-strucrural solutions such as more stringent on­
site sedimentation/erosion control and more frequent catch basin 
cleaning should be implemented, as recommended in Section V. 
Lynnwood and Snohomish County, major contributors of storm 
water to the Perrinville system, would also need to implement 
consistent regulations for this alternative to be effective. This 
could be done under an interlocal agreement which would also 
identify the Perrinville Basin as a critical watershed. 

Potential Environmental Impacts: 

Implementation of non-structural control measures such as more 
stringent on-site sedimentation/erosion control and more frequent 
catch basin cleaning will reduce sediment loading to the creek as 
well as benefit fisheries. 

A/Jernative B: 

Under this alternative future development would be limited. A 
wide range of future development restrictions could be 
implemented to reduce the sediment deposition to Perrinville Creek. 
An example of a lesser restriction would be to increase the set back 
distance between developed areas and the creek. A more restrictive 
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example would be to increase nnmmum lot sizes and reduce 
development densities. The most restrictive example would be to 
not allow further development. 

Potential Environmental Impacts: 

Environmental impacts vary among the examples given. In 
general, as more limits are placed on future development, potential 
negative environmental impacts such as increased water runoff, 
water quality degradation, and erosion would be decreased. 

Alternative C: 

This alternative consists of the construction of a regional detention 
facility in the upper reach of Perrinville Creek. A detention facility 
in this location provides several benefits as follows: 

• Peak flows and velocities can be reduced for the more
frequent rainfall events.

• Reducing velocities will reduce downstream erosion and
sedimentation.

• Reducing velocities will improve fish habitat.

A detention facility could also be employed to improve water 
quality. A wet pond could be incorporated into the detention pond 
as one way for improving water quality. A wet pond includes a 
permanent pool of water, 2 to 3 feet deep, plus sufficient additional 
storage volume to attenuate flows. Flow attenuation will allow 
suspended solids to settle. The disadvantage of constructing a 
wetpond to improve water quality is that it may result in increased 
water temperatures downstream due to the permanent shallow pool 
of water. Trout need cool water so that the potential impact on 
water temperature should be considered. Planting of trees to 
provide shade to a wet pond would help to mitigate temperature 
problems. 

An alternative to a wetpond is an extended detention pond. An 
extended detention pond releases incoming volumes of water at a 
low rate and temporarily stores the incoming flows that exceed the 
release rate. Because of the extended detention time .required to 
get stormwater quality improvements with this type of pond, either 
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the pond must be very large, or it is intended to treat runoff from 
only the smaller, more frequent rainfall events. While an extended 
detention pond temporarily backs up water, a pool of water is 
formed which allows suspended solids to settle, promoting 
sedimentation. An advantage of the extended detention pond is 
that water temperatures would not be increased to the same extent 
as a wetpond. 

An analysis for sizing the detention facility was completed in order 
to obtain the greatest benefit for the cosL Relationships between 
storage vs. peak flows, peak flows vs. peak velocities, and storage 
volume vs. cost were developed for this analysis. Control of the 
rainfall event with a 2-year rennn frequency was chosen as the 
design storm because erosion control was deemed most important, 
and the cumulative effect of storms with a 2-year frequency cause 
the greatest erosion. The Department of Fisheries also emphasizes 
control of the 2-year storm. A sizing evaluation was then 
conducted considering costs, technical feasibility, available land, 
project benefits, and safety. Through the analysis, a detention 
facility volume of 5 ac-ft was selected. Larger storage volumes 
resulted in high costs and safety problems given the high 
embankments and resulting high water depth necessary to store the 
larger volume of water. A 5 ac-ft facility would reduce the 
existing and future 2-year peak flows by approximately one-half. 

Two possible locations for the detention facility were evaluated and 
are referred to as alternative solutions Cl and C2. Both are 
instream facilities. Alterative Cl, shown in Problem P-1 Cl in 
Appendix G, was located to provide the best storage utilization 
given the existing topography. The storage volume for Alternative 
Cl would be created by the construction of a large earthen berm 
across the Creek. The Alternative Cl site is located in an area that 
has excellent spawning and rearing habitat for cutthroat trout. The 
Department of Wildlife recently electrofished the area below the 
second culvert which is upstream from the Alternative Cl detention 
pond site and found numerous cutthroat trout up to nine inches. 
The Alternative Cl site is not being considered further because of 
fisheries impacts and Department of Wildlife objections to instream 
detention facilities located in stream reaches containing fish. 
Alternative C2 is located further upstream than Cl at a site owned 
by the U.S. Post Office. The storage volume for Alternative C2 
would be created by substantial excavation upstream of an existing 
unpaved parking lot located on lot 6 (see problem P-1C2 in 
Appendix G). There is a small wetland, approximately 500-900 
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1. GENERAL

SECTION VIII 

MEADOWDALE BASIN 

This Section identifies exisnng and potential future problems occurring in
Meadowdale Basin based upon public input, staff input, field inventory work, and the 
hydrologic/hydraulic computer modeling of the major conveyance system. Following 
identification of basin problems, alternative solutions and associated potential 
environmental impacts are presented and evaluated. Only the primary environmental 
impacts for each alternative were discussed. Where structural solutions are recommended. 
total estimated costs of the improvement are provided. Detailed cost estimates for 
solutions are included in Appendix F. Sketches of alternative solutions are illustrated in 
Appendix G. 

In general, the analysis focused on smface water quantity and quality issues related 
to the major conveyance system and protection of the environmental resources identified 
in Section IV. In addition, however, smaller localized problems are also addressed to 
respond to citiren complaints. 

Storm drain system problems are noted when the predicted 10 year peak flows 
exceed the capacity of pipes flowing full. Recommended improvements for these systems 
were sized based on the simulated 100-year flow for future conditions. 

During the planning process, several citizen complaints were received unrelated 
to surface water management issues. Examples of these complaints include; odor 
problems from a sewer interceptor, pavement or sidewalk settlement not caused by 
erosion, and water line leaks. These complaints are not discussed in this report, however 
the City was notified of each complaint. 

2. EXISTING AND FUTURE PROBLEMS

The following paragraphs describe existing and potential future problems and their
causes. The approximate location of each problem is illustrated in Figure VIII-I. 

a. Problem No. 1

Groundwater emergence problem areas exist at Meadowdale Beach Road
and Meadowdale Road approximately between elevations 200 to 300. These areas 
are illustrated in Figure VI-6. A high water table in these influence slope stability 
as well as impair construction excavations. A concern related to the groundwater 
emergency problem areas is the stability of the entire Meadowdale slide complex. 
This area is located along 75th Place West. A high groundwater table in this area 
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increases the risk of fmther slides. A detailed discussion of the existing 
conditions was provided in Section N-6.

b. Problem No. 2

A citizen complaint identified a storm drain outlet causing erosion to the
BNRR embankment near 15908 75th Place West. This erosion problem is the 
result of a pipe discharging onto an approximate 40 percent slope. Even though 
some rip rap has been placed on the slope, erosion has continued to occur. 

c. Problem No. 3

The City maintenance division identified a storm drain located at the
intersection of 172nd Street Southwest and 74th Avenue West which discharges 
onto a steep slope. The steep slope has no erosion protection or developed 
drainage coarse. 1bis outlet could cause the steep slope to erode resulting in bank 
instability. 

d. Problem No. 4

A citizen complaint iden�ed sediment deposition as well as ponding
along 171st Street Southwest approximately one block west of 76th Avenue West. 
The sediment deposition appears to result from erosion of partially developed lots 
upstream. The partially developed lots exposed soils are within a distance of 500 
feet to the east and south. 

In addition, the computer modeling of storm drain system hydraulics has 
identified the 12-inch-diameter culvert crossing in this location as being 
undersized for the 10 year flow. Also, the upstream system including a 12-inch­
diameter culvert crossing at 173rd Street Southwest as well as a stream channel 
to 76th Avenue West was identified by the model to be undersized. 

e. Problem No. 5
. 

The City Maintenance Staff identified the area at the end of 171st Street 
Southwest and north of Talbot Road as having an inadequate surface water 
collection system. 

The existing stonn drain system consists of two catch basins and 
approximately 200 feet of 12-inch-diameter pipe draining a small area to the east 
of 171st Street Southwest. An outlet to the system could not be found. The 
properties to the west of 171st Street Southwest are below road grade. Runoff 
from the roadway surface flows down the driveways to the properties west of 
171st Street Southwest. Attempts have been made to place an asphalt curb along 

1722WW.106 . R.W. BECK AND ASSOCIATES 



VIII - 4 

system down the steep slope to a point where the existing drainage channel is at 
a lesser grade and less susceptible to erosion. 

3. ALTERNATIVE SOLUTIONS AND RECOMMENDATIONS

The following paragraphs describe the alternative solutions to the problems 
identified above. The alternative solutions are evaluated and a recommendation is given 
to solve the problem. The alternative analysis for each problem is based on criteria such 
as effectiveness in solving the problem; cost; environmental impacts; consistency with the 
short and long term goals presented in Section Il-3; consistency with existing or proposed 
local, State or Federal requirements for managing stormwater; and public acceptance. 
Information on financial capability is contained in Section XI. Under the recommended 
solution for each problem, an explanation is given for how each recommendation was 
made according to all or some of the previously mentioned criteria. Permits, if required 
for implementation of an alternative solution are identified. Sketches of several solutions 
are included in Appendix G. 

a. Problem No. 1

Problem No. 1 relates to areas of heavy ground water emergence. The 
areas are illusttated in Figure VI-6. 

1722WW.106 

Alternative Solution A: 

A non-structural solution could be implemented to discourage 
groundwater recharge in the upstream areas of the basin that drain 
to the problem areas. This solution could be implemented as 
follows: As the upstream areas develop, City regulations could 
require direct connection to a closed pipe system. This direct 
connection would not preempt the standard requirement for on-site 
detention. This alternative would have the effect of diverting 
runoff into the closed pipe system rather than into the ground water 
table. Over time, this could lower the ground water table and 
encourage slope stability. One concern raised about this alternative 
was the potential to lower the water table to such a degree that it 
might result in unwanted settlement of soils in developed areas. 
This would not happen because the soils have been densely 
consolidated through glacial compaction. 

Many of the properties are sufficiently far enough away from any 
existing storm drain systems that it may be very costly to require 
an individual builder to construct a long extension. 
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To increase enforcement of these regulations, the City could 
consider designating the upstream portions of the basin as a 
sensitive area. Through the SEP A process greater drainage related 
mitigation could be required. 

Potential Environmental Impacts: 

Reducing groundwater recharge will result in encouraging slope 
stability within the wet areas and landslide potential areas. With 
more piped and fewer ditched systems, ditch erosion will be 
reduced. The water quality benefits provided by biofiltration in 
existing ditches will be eliminated. With less groundwater 
recharge, existing area streams will have lower base flows. 

Alternative Solution B: 

The water from existing heavy seepage areas could be collected by 
a system of pipes and trenches. These collector pipes could be 
similar to, and be an extension of, the North Meadowdale Storm 
Sewer system. 

The basis for developing the cost estimate for this alternative is 
from the North Meadowdale Storm Sewers and Sanitary Sewers 
LID Record Drawings which note wet areas as potential future 
work locations. 

Estimated Cost: $135,000 

Potential Environmental Impacts: 

Constructing a seepage collection system will result in encomaging 
slope stability within the wet areas and potential landslide areas. 
Temporary disturbance of wooded and landscaped areas would 
resulL Several permanent easements will be required. 

Alternative Solution C: 

This alternative consists of constructing a piped storm drainage 
system to serve the area of the basin upstream of the problem 
areas. 1bis approach would be similar to Alternative A by 
directing water into a closed system and thus lowering the 
groundwater table. This alternative is different from Alternative A 
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APPENDIXE 

EDMONDS DRAINAGE BASIN 

FISHERY RESOURCE INVENTORY 

An inventory of existing fish habitat in the Edmonds Way, Perrinville and 
Meadowdale drainages was conducted to evaluate fisheries resources in the Edmonds 
Drainage Basin. 

Resource agencies had very little information to offer on these drainages. Field 
surveys of each drainage were conducted in May and June, 1990 to determine the 
physical and biological characteristics of each stream corridor. Dming these field 
surveys, some additional knowledge was acquired during conversations with Deer Creek 
Hatchery personnel and local residents. 

Willow Creek Survey 

The Willow Creek Survey began at the outfall near Edwards PoinL The outfall 
is partially blocked by gravel 

Above the outfall, the stream flows underground in a culven for a distance of 
about 400 to 500 feet to a tide gate. The tide gate is open from May to November, but 
can potentially block fish migration from December to April. Above the tide gate is about 
700 feet of 48" diameter storm drain. The next 1,800 feet of stream flows in a well­
defined channel with depths ranging from one to six feet and widths of two to eight feet 
(Table 1). Streamflow was approximately 1.4 cfs. 

In this lower section of Stream, a variety of trees occurs on the right bank (looking 
upStream), while the left bank is primarily vegetated with cattails, brush and grasses. 

The.next 300 feet of stream is braided and primarily a marsh habitat. 

Just below and along the perimeter of Deer Creek Hatchery the channel becomes 
well-defined again. The weir at the hatchery intake presents a seasonal barrier to fish 
migration, being removed during the time fish are not rearing at the hatchery. Some 
suitable spawning habitat occurs below the hatchery weir. 

Above the hatchery for about 1,000 feet, the stream meanders through residential 
neighborhoods. Some suitable spawning and rearing habitat is available. Two barriers 
to fish passage were encountered in this stretch of stream. The first one, referred to as 
Barrier 1, is 450 feet above the culvert at the hatchery. It consists of a cedar log with a 
notch in it. Some water flows under the log. A 26-inch vertical drop probably is a 
partial barrier to migrating trout or salmon. 
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Barrier number 2 is a total barrier to fish migration. A log dam produces a four­
foot vertical falls with a boulder/cascade extending for approximately 25 feet below the 
falls. This barrier is located approximately 650 feet above the hatchery culvert. 
Vegetation in this section of stream gradually changed to cedars, alders, maples, 
blackberries and fems with a few Douglas firs. 

The next section of stream (section 9) was characterized by steeper gradients and 
upland vegetation. Our survey continued another 250 feet and ended when another 
blockage to fish passage was encountered. A four-foot culven under Woodway Park 
Road presents a total barrier to fish migration at any flow. Below Barrier 3 is a partial 
barrier where the stream cuts into clay substrate and forms a three-foot vertical drop. 

Overall, the character of this stream changes within a relatively short distance from 
low, flat marsh habitat near its mouth to a steeper gradient stream lined with fir trees and 
upland vegetation. 

While some suitable spawning and rearing habitat presently exists in Willow 
Creek, the amount is limited to short reaches and is generally of poor quality. Lack of 
suitable gravels, low pool to riffle ratio and shallow water reduce the quality of spawning 
and rearing habitat. Available gravels contain a high percentage of fine sand and silt, 
further reducing their quality as spawning substrate. The extremely diffuse flow through 
the unchanneled section of marsh along the lower stream course creates a difficult area 
for adult fish to traverse when retmning to spawn. It is probable that this condition 
would divert a significant number of juvenile fish on their outmigration to Puget Sound, 
resulting in a low survival rate for any anadromous species ascending the stream to 
spawn. Improvements to fish passage would probably not result in significant increases 
in fish production without concurrent reductions in sediment rates and the addition of 
stream improvement structures, all relatively costly measures when compared to the 
probable rate of return of a few dozen or so fish. 

Perrinville Drainage Survey 

The Perrinville Creek inventory began at the creek outfall, a 32-inch culvert just 
below the railroad tracks, northwest of Talbot Road (Table 3). A fish ladder has been 
constructed in a residential yard, just upstream from the railroad tracks. The ladder is 
100' long with seven formed concrete steps. Good spawning gravel was observed below 
the l�r. The homeowner has seen several fish ascending the ladder in the past. 

From the fish ladder to the Talbot Road culvert some spawning and rearing habitat 
occurs. Substrates range from silt up to boulders, with a high percentage of gravel and 
cobble. Overhanging riparian vegetation consisting primarily of blackberry bushes 
provides good cover in this section. A large pool has formed just below the culvert 
barrier at Talbot Road. Salmon and some trout should be able to pass the barrier under 
favorable flow conditions. Streamflow during our survey was approximately 1.2 cfs. 
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Below Talbot Road. the stream ranges from two to five feet in width and six 
inches to one foot in depth (with the exception of the pool below the culven being four 
to five feet deep). 

Above Talbot Road, the creek runs through residential neighborhoods. The 
gradient steepens as the creek flows through a canyon with vertical banks as high as 20 
feet at times. A large amount of debris and silt indicates that this creek gets high flood 
flows at times. Very little spawning habitat (1%) was observed in this section although 
rearing habitat was fair (30- 40% ). There is a lot of cover provided by debris, under-cut 
banks and overhanging riparian vegetation (primarily berries). Substrates range from silt 
to boulders, but any potential spawning gravels were heavily silted in most cases. 

Three fish migration barriers were encountered in stream sections below the 
Snohomish County Park. The character of the stream in this section was similar to 
section three with an increasingly steeper gradient and steep, unstable banks. 

In stream section 5, the channel becomes braided as it meanders through 
blackberries, grasses and horsetails. The culven at 76th Avenue presents a partial barrier 
for salmon and a total barrier for trout. - A large pool (20 feet in diameter) below the 
culven held extremely muddy water. A PVC drain pipe entering the pool on the nonh 
side carried clear water. while a small amount of surface flow entered from the south side 
of the pool. 

The Perrinville stream contains a significant amount of fair to good spawning and 
rearing habitat potential from its mouth through the Snohomish Cowity Park up to the 
culven at 76th Avenue, a distance of about 4,300 feet. The present quality of this reach 
as spawning habitat is markedly reduced, however, by extensive gravel compaction due 
to large introductions of sediment. Sediment sources are both natural (several large 
cutbanks within the park bowidary) and human-induced from upstream land use practices. 
If the sediment load could be reduced. the Perrinville stream might warrant serious 
consideration as a candidate for anadromous fish improvements. A major obstacle, the 
cnlven on Talbot Road. would have to be removed and replaced with an arch culvert or 
mher similar structure to assure upstream passage at all flows. There is enough organic 
c:ebri.s in the stream bed to provide good cover for rearing and augment natural streambed 
::earures to produce a good pool-to-riffle ratio. If the sediment load in Perrinville Creek 
::onld be significantly reduced, the cost of replacing the Talbot Road culvert might be 
n'2mlllted as a fishery enhancement measure. Without sediment control, the other 
�cen;tent measures will be unwarranted. 

T dowdale Drainage Survey 

The Meadowdale Creek outfall is located just south of Laebugten Wharf where 
- ::o:nes out of a culven. Above the culven, it flows undergrowid in a storm drain
-- ::...a:i. It was followed approximately 500 feet to a hillside where numerous seeps were 
:o � collected in a variety of catchments and pipes. A landowner in the area indicated 
- =:e planned to install a system to catch and utilize the water from the hillside. This
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stream does not appear to have any suitable fish habitat in its lower section so an 
additional survey was not performed. A streamflow of 0.49 cfs was measured at the 
outfall on May 18, 1990. This stream offers no possibility of supporting either resident 
or anadromous fish. 
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Analysis Criteria for Fish and Wildlife Resources 

The following list provides some analysis criteria which should be considered 
when in-stream work is proposed for streams supporting a fishery resource. 

1. Culven replacement should follow design criteria and installation
guidelines contained in Table 4, (Dune, B.G. 1978).

2. A fish ladder has been proposed for the Deer Creek Hatchery weir barrier.
Any structures installed upstream of the ladder must provide sufficient
flow through the fish ladder to keep it operative during low flow pericxls.

3. Preserve riparian habitat and canopy cover wherever possible.

4 Arch culvens are preferable when replacement is in order.

5. Instream work. especially with heavy equipment, should be timed to avoid
conflict with spawning and incubation pericxls.

6. Water velocities should not exceed those recommended for fish migration,
(Table 4).

7. Wherever possible, the natural character of stream should be preserved.

8. The amount and quality of habitat gained by enhancement of barrier
removal should be determined to evaluate the imponance of such action
to the fishery. A cost/benefit analysis of such projects is in order.
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Fishery Resource Existing J>roblem Identification 

Willow Creek Drainage 

1. Willow Creek outfall is nearly closed with gravel.

Appendix E - 6 

2. Stream sections 3 and 4 have a braided, shallow, undefined channel which
may present difficulties in. fish migration.

3. Lack of suitable spawning habitat.

4. Hatchery weir temporary barrier.

5. Barriers to fish migration in sections 8 and 9.

Perrinville Creek Drainage 

1. Silt load.

2. Barriers in sections 3 and 5.

3. Lack of suitable spawning habitat (primarily due to silt embeddedness).

4. Computer modeling of two year flows predicts average velocities of 5 fps.
Recommended velocities for most salmonids are in the range of 2 to 3 fps
although passage criteria for migratory salmonids indicates velocities of up
to 8.0 fps will not prohibit passage for salmon and large trout, provided
other passage criteria are met. Smaller trout may experience difficulty
with flows over 4.0 fps. (USFW, 1982).

Meadowdale Creek Drainage 

No specific problems are identified here because the system does not appear to 
sustain a· fishery resource. 
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The crest elevation of the tailwater control device should be suf­
ficient to provide a minimum depth of 9 inches throughout the culvert during 
the lowest stream discharge anticipated, or at least 9 inches above the lowest 
elevation in the culvert fishway or baffle strutture. 

A small notch or depression should be provided at the tailwater 
control device to ensure that a passageway of sufficient depth for fish migra­
tion is available at minimum flows. 

culvert 
above. 
ter in 

Culvert Baffles and Fishway Baffles should be constructed in the 
barrel if the slope· of the culvert exceeds the criteria outlined 
Offset baffles are recommended for this purpose and are described la­

this guide. 

Multiple Installations. When more than one culvert is provided, 
fish passage criteria need only be applied to one of them. 

The culvert to which fish passage criteria are being applied should 
be installed at least l foot lower than the other culvert(s). 

* Effective slope is defined as the mean gradient of the water surface
profile between a point located at the culvert inlet and the tailwater
control point below the culvert outlet.



fAOLE 3, PERRINVILLE DRAINAGE SfREAH INVENfORY, 

STREAH AVG AVG ADJACENf LAND SPAIINING REARING INVENTORY EXISTING PR09LEHS • 
SECTION \IIDTH DEPTH USE HABITAf HABITAT Cc»4HENTS 

2 0.5 RAllROAD AND POOi! POOi! FISH lADDER AND CULVERT BARRIER 1 
RESIDENTIAL CULVERTS 

2 3 0.7 RESIDENTIAL POOll FAIR LOTS OF DEBRIS AND 
Sil TEO IN GRAVEL 

3 3,5 0,5 RESIDENTIAL; POOR FAIR lOTS OF DEBRIS, SILT, DEBRIS BARRIERS 2·4 
NATIVE ANO INVADING DEEP CANYON, HEAVY 
VEGETATION CANOPY OF VEGETATION 

' ' 0.5 COONTY PARIC POOR FAIR lOTS OF DEBRIS, SILT, 
NAT I VE AND IIIVAD I NG DEEP CANYON 

5 2 0.5 COUMTY PARIC POOR POOR BRAIDED CHANNEL; CULVERT BARRIER 5
NATIVE ANO lllVADING DENSE BRUSH AND HUD 
VEGETATION 

• BARRIER NIMBERS REFER TO TABLE 2,
� 
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Table 4. Culvert design and installation guidelines (from Dane, B.G. 1978. A 
review and resolution of fish passage problems at culvert sites in 
British Columbia. Fisheries & Marine Service Tech. Rep. No. 810) 

FISH MIGRATION REQUIREMENTS 

Velocities. The average water velocity in the culvert should not ex­
ceed the following values (developed from Fig. 11. 19). 

- For culverts less than 80 feet long· average velocity should not
exceed 4 fps (feet per second).

- For culverts greater than 80 feet long average velocity should not
exceeo 3 fps.

- For culverts greater than 200 feet long, special consideration
should be given to each site, and the fisheries agency should be
consulted.

Water Depth. Depth of water should not be less than 9 inches at
any point within the culvert. 

Water Surface Profile. A sudden drop in the water surface profile 
at any point within culvert influence should not exceed l foot. 

Migration Delay. During upstream fish migration the period during 
which the foregoing conditions are not met at the culvert site should not ex­
ceed 3 consecutive days in an average year. 

DESIGN CRITERIA 

Capacity. Culvert facilities should be designed to accommodate the 
100-year flood, defined as the discharge event having a recurrence interval of
100 years.

Slope. The effective slope* of the culvert at any point along its 
length should not exceed 0.5% for a culvert greater than 80 feet long, unless 
appropriate compensation is made by the addi'tion of baffles within the cul­
vert. In culverts less than 80 feet long, effective slope should not exceed 
1% unless baffles are added. Culvert slope should not exceed 5% at any time 
even with baffles. 

Installation Below Grade. The culvert should be installed so that 
the bottom of the structure 1s at least l foot below the natural grade line of 
the stream. 

Outlet Pool and Tai lwater Control. An outlet pool with tailwater 
control capabilities should be constructed at the downstream end of the cul­
vert. Length and width of the outlet pool should be twice the diameter of the 
culvert, and bottom elevation of the pool should be at least 2 feet below cul­
vert invert elevation at the outlet. 



Table 1 

STREAM EVALUATION TABLE 
Ill LLO\I CREEK 

STREAM AVG AVG ADJACENT LAND SPAIININC REARING INVENTORY EXISTING PROBLEMS 
SECTION IIIDTH DEPTH USE HABITAT HABIT AT Cc»iHENTS 

5 1.5 UNIOII OIL POOR POOR IIELL·DEFINED CHANNEL 
(INDUSTRIAL) THICK SILT LAYER 

SALT·IIATER INFLUENCE 

2 7 1 UNION OIL POOR FAIR 1/ELL·DEFINED CHANNEL 
(INDUSTRIAL) THICK SILT LAYER 

SOME SALT·IIATER INFL 

J 1 1.5 NATIVE & POOR FAIR MARSH HABITAT BRAIDED, SHALLO\I CHANNEL HAKES 
INVADING VEG BRAIDED CHANNEL FISH PASSAGE DIFFICULT 

4 2 0,5 NATIVE & POOR POOR MARSH HABITAT BRAIDED, SHALLO\I CHANNEL HAKES 
INVADING VEG BRAIDED CHANNEL FISH PASSAGE DIFFICULT 

5 4 0.5 NATIVE & FAIR GOCO RIFFLE,RUN, POOL 
INVADING VEG SEQUENCE IN llELL• 

DEFINED CHANNEL 

6 3 0,5 FISH FAIR GOOD RIFFLE,RUN, POOL 
HATCHERY SEQUENCE IN llELL· 
(CHINOOK) DEFINED CHANNEL 

7 3 0.5 flSH POOR POOR HATCHERY INTAKE 1/EIR PRESENTS TEHPORARY BARRIER 
HATCHERY 1/E IR IIHEN IN PLACE 
(CHINOOK) 
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TABLE 2. BARRIERS TO UPSTREAM MIGRATING FISH ENCOONTERED IN THE EDMONDS DRAINAGE SYSTEM. 

STREAM AND DESCRIPTION OF VERTICAL PARTIAL OR 
BARRIER NU4BER BARRIER HEIGHT TOTAL 

llllLOII CEDAR LOG 26" PARTIAL 
BARRIER #1 

lllllOII LOG OAH 4, TOTAL 
BARRIER #2 BOULDER CASCADE BElOII 

lllllOII CONCRETE CVLVERT 4, TOTAL 
BARRIER 113 

PERRINVILLE CULVERT z, PARflAL 
BARRIER #1 

PERRINVILLE LOGS AND BOOLOERS 1.4' ANO 1. 9 1 PARTIAL 
BARRIER #2 

PERRINVILLE LOGS 31 TOTAL TO TROOT, 
BARRIER if3 PARTIAL TO SALMON 

PERRINVILLE BEDROCK ANO LOGS 1. 9' TOTAL 
BARRIER #4 

PERRINVILLE CONCRETE CULVERT 2' TOTAL TO TROOT 
BARRIER #5 PARTIAL TO SALMON 

EFFECT OF 
FLOII 

FLOII INC, IIORSE BARRIER 
FLOIJ DEC, SAHE 

TOTAL BARRIER 
AT ANY FlOII 

TOTAL BARRIER 
AT ANY FLOU 

HORE DR LESS FLOII 
1/QJLD \IORSEN BARRIER 

FLOU INC, BETTER PASSAGE 
FLOII DEC, IIORSE BARRIER 

FLOIJ INC, BETTER PASSAGE 
FLOII DEC, IIORSE BARRIER 

FLOIJ INC, BETTER PASSAGE 
FLOU DEC, IIORSE BARR,IER 

FLOII INC, BETTER PASSAGE 
FLOII DEC, \IORSE BARRIER 
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