
Mount Vernon Office Seattle Office Whidbey Island Office Federal Way Office
2124 Riverside Drive, Suite 211 9706 4th Ave NE, Suite 300 PO Box 1132 31620 23rd Ave S, Suite 307

Mount Vernon, WA 98273 Seattle, WA 98115 Freeland, WA 98249 Federal Way, WA 98003
Tel 360.899.1110 Tel 206.523.0024 Tel 360.331.4131 Tel 206.523.0024

DRAINAGE MEMORANDUM
TO: City of Mercer Island

FROM: Ben Iddins, P.E.

DATE: May 10, 2019

RE: 3440 97th Ave SE, Mercer Island, WA
On-site Drainage System Design Summary

This memorandum summarizes the drainage system design in accordance with the 2012 edition of the
Washington State Department of Ecology Stormwater Management Manual for Western Washington (as
amended in 2014) and the City of Mercer Island Drainage Requirements (the combination of which is
hereafter referred to as “the Manual”).

1 PROJECT SUMMARY

The site at 3440 97th Ave SE on Mercer Island totals 9,146 square feet and will be developed with a
single-family residence with an attached garage. The site is currently a vacant vegetated lot with a few
large trees. All existing trees will be protected to remain. The site is accessed off 97 th Ave SE via an
existing asphalt driveway which will remain. The total new plus replaced impervious surfaces is 3,555
square feet. See TABLE 1 for a summary of land cover calculations and Attachment A for photos of the
existing site. A summary of the onsite soils is included in the following sections. Since the project will
add greater than 2,000 SF but less than 5,000 SF of new plus replaced impervious surfaces, it is subject
to Minimum Requirements 1 through 5 as outlined in Section I-2.4, Figure 2.4.2 of The Manual.

Digitally
signed by
Benjamin J.
Iddins
Date:
2019.05.10
16:01:28 -
07'00'
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Land Cover Summary

Area
(SF)

Area
(acres)

Existing
Conditions Pervious Surface (landscape and trees) 9,146 .210

House 2,665 .061
Driveway 890 .020

Developed
Conditions

Total New Plus Replaced Impervious
surfaces 3,555 .082

Total Impervious Surface 3,555 .082
Pervious Surface (landscaping and trees) 5,591 .128

The areas in TABLE 1 were determined by area measurements in AutoCAD from a topographic survey. As
shown in TABLE 1, the developed site total impervious surfaces are 3,555 SF, all of which are new and
replaced impervious surfaces.

2 DRAINAGE SYSTEM

The onsite stormwater system is comprised of a Type 1 catch basin, a 12” area drain, 4” and 6” SDR35
PVC pipe, a duplex stormwater pump station, and a perforated PVC D2729 footing drain pipe.
Stormwater runoff from the driveway will be collected by a Type 1 catch basin and routed to a duplex
pump station located on the northeast side of the proposed residence. Likewise, runoff from the roof of
the proposed residence will be routed to the duplex pump station. Any stormwater collected within the
building footing drains will be routed to a 12” area drain with a 2’ sump for the settlement of fines and
then routed to the duplex pump station. The stormwater pump station was sized to handle 100-year
flow according to WWHM2012 (see Attachment C). See the Drainage Plan in Attachment B for additional
details on the proposed drainage system.

3 LEVEL 1 DOWNSTREAM ANALYSIS

Per the Manual, development projects that discharge stormwater offsite shall submit an offsite analysis
report that assesses the potential off-site water quality, erosion, slope stability, and drainage impacts
associated with the project and the appropriate mitigation of those impacts up to 1/4 miles downstream
of the site. Since this development is discharging stormwater offsite, a downstream analysis has been
provided. See Attachment E for additional details on the downstream analysis.

4 MINIMUM REQUIREMENTS

Since the project will add less than 5,000 SF of new plus replaced impervious surfaces, it is subject to
Minimum Requirements #1 through 5 (MR#1-5). The Project meets MR#1-5 as follows:
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4.1 MINIMUM REQUIREMENT #1 – STORMWATER SITE PLANS
The Stormwater Site Plan was prepared in accordance with Volume 1 Chapter 3 of the Stormwater
Manual and includes the minimum requirements applicable to the subject site based on thresholds of
new and replaced site impervious coverage.

4.2 MINIMUM REQUIREMENT #2 – CONSTRUCTION STORMWATER POLLUTION PREVENTION
The Construction Stormwater Pollution Prevention Plan (SWPP) was prepared in accordance with
Volume 1 Chapter 2 Section 2.5.2 of the Stormwater Manual and is described below in Section 6 of this
report. The Temporary Erosion and Sediment Control Plan (TESC Plan) can be seen in in the Project Plans
submitted under separate cover and serves as a guide for the contractor to implement a final TESC Plan.
As the site disturbance is less than one acre, a Stormwater Permit is not required.

4.3 MINIMUM REQUIREMENT #3 – SOURCE CONTROL
The proposed catch basin and area drains with sumps, cleanouts, and stormwater pump station serve as
source control of pollution on the project site. In order to control pollutants, proper maintenance and
cleaning of debris, sediment, and oil from stormwater collection and conveyance systems is required per
the operation and maintenance recommendations found in Volume 5 Section 4.6 of the Stormwater
Manual in addition to the BMPs in Volume IV Section 2.2. See Attachment F for operation and
maintenance requirements pertaining to the project.

4.4 MINIMUM REQUIREMENT #4 – PRESERVATION OF NATURAL DRAINAGE SYSTEMS AND

OUTFALLS
The proposed drainage system will emulate the natural pre-developed conditions of the site (i.e.,
forested conditions) as much as possible as a portion of the undisturbed natural vegetation on the site
will remain undisturbed. Stormwater discharged from the site will connect to the public drainage system
within 97th Ave SE which eventually drains to Lake Washington, thus maintaining the natural drainage
course from the site.

4.5 MINIMUM REQUIREMENT #5 – ON-SITE STORMWATER MANAGEMENT
The On-Site Stormwater Management requirements applicable to this project were determined using
List #1. The project complies with List #1 as described below.

Lawn and landscaped areas:

All disturbed pervious surfaces will be amended in accordance with the Post-Construction Soil Quality
and Depth requirements as listed under BMP T5.13 in Chapter 5 of Volume V.

Roof:

1. Full Dispersion is infeasible because the required vegetated flowpath is not available.
Downspout Full Infiltration is infeasible because the site is mapped within the “Infiltrating LID
facilities are not permitted” area according to Figure 3: Low Impact Development Infiltration
Feasibility on Mercer Island Map, which is available online.
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2. Bioretention or rain garden facilities are infeasible because the site is mapped within the
“Infiltrating LID facilities are not permitted” area according to Figure 3: Low Impact
Development Infiltration Feasibility on Mercer Island Map, which is available online.

3. Downspout Dispersion Systems is infeasible because the required vegetated flowpath is not
available onsite.

4. Perforated Stub-out Connections is infeasible because the site is mapped within the “Infiltrating
LID facilities are not permitted” area according to Figure 3: Low Impact Development Infiltration
Feasibility on Mercer Island Map, which is available online.

5. On-site detention is not required for this project since the downstream drainage system does
not include a watercourse (the downstream drainage system is comprised entirely of manmade
elements until the outfall to Lake Washington; see the downstream analysis in Attachment E), a
capacity problem was not identified in the conveyance system, and the entire downstream
drainage system remains in the public right-of-way from the project site to the discharge
location to Lake Washington.

Other Hard Surfaces:

1. Full dispersion is infeasible because the required vegetated flowpath is not available onsite.
2. Permeable pavement, rain gardens, and bioretention are infeasible because the site is mapped

within the “Infiltrating LID facilities are not permitted” area according to Figure 3: Low Impact
Development Infiltration Feasibility on Mercer Island Map, which is available online.

3. Sheet flow dispersion and concentrated flow dispersion are infeasible because the required
vegetated flowpath is not available onsite due to the steep slope ECA downgradient of the site.

4. On-site detention is not required for this project since the downstream drainage system does
not include a watercourse (the downstream drainage system is comprised entirely of manmade
elements until the outfall to Lake Washington; see the downstream analysis in Attachment E)
and a capacity problem was not identified in the conveyance system.

Therefore, the Post-Construction Soil Quality and Depth requirements as listed under BMP T5.13
satisfies MR#5.

5 SOILS

A soils investigation was completed by Earth Solutions NW LLC, on September 12, 2018. Three test pits
were excavated to maximum exploration depth of approximately 9 feet below the existing ground
surface. Boring locations and details are summarized in the Geotechnical Report attached as Attachment
D.

Subsurface exploration generally encountered silty silt fill at each test pit location extending to
approximate depths of one to four feet below existing grade. The fill was characterized as loose to
medium dense and encountered primarily in a moist condition. The top soil and fill can be categorized as
USCS: ML. The native soils were observed from depths of two to nine feet below the existing grade in
primarily moist conditions. The underlying native conditions encountered during the excavation van be
categorized as glacial till. The till is characterized as a compact diamict of silt, sand, and sub-rounded to
well-rounded gravel.
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Based on the results of the subsurface study, it is the recommendation of the geotechnical engineer that
the soil conditions at the site are not suitable for storm water infiltration. This is due to the high density
and appreciable fines content of the native soils which will severely restrict the performance of any
infiltration facility.

Additionally, the site is mapped within the “Infiltrating LID facilities are not permitted” area according to
Figure 3: Low Impact Development Infiltration Feasibility on the City of Mercer Island’s online map.

6 CONSTRUCTION STORMWATER POLLUTION PREVENTION PLAN (SWPP)
The SWPP was prepared in accordance with The Manual. An Erosion and Sediment Control Plan is
required per The Manual. Erosion and sediment control (ESC) measures were designed for the project
and shown on the TESC plan in Section Error! Reference source not found. of this report. Both the SWPP
and TESC Plan serve as guides as the contractor is required to design a working TESC plan for the site.
The TESC is submitted under separate cover.

Element 1: Preserve Vegetation/Mark Clearing Limits
BMPs used:

· BMP C103: High Visibility Fence
· BMP C233: Silt Fence

High visibility fence will be placed around the site to mark the clearing limits, which is shown on the
TESC Plan, and silt fence will be placed around the low points of the perimeter of the site.
Element 2: Establish Construction Access
BMPs used:

· BMP C105: Stabilize Construction Entrance/Exit
The project site will have one construction access connecting to 97TH Ave SE. The contractor shall install
a temporary construction entrance made from quarry spalls. 97th Ave SE will be swept daily, or as
needed, to remove sediment tracked from the project site.
Element 3: Control Flow Rates
BMPs used:

· BMP C235: Wattles
If necessary, the contractor will implement compost socks and/or straw wattles to control flow rates
and disperse stormwater.
Element 4: Install Sediment Controls
BMPs used:

· BMP C233: Silt Fence
· BMP C235: Wattles

Silt fencing or straw wattles will be placed along the low points of the perimeter of the construction site
to prevent sediment from escaping downstream of the site.
Element 5: Stabilize Soils
BMPs used:

· BMP C121: Mulching
· BMP C140: Dust Control
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Mulch will be used by the contractor whenever soils will be left exposed for a significant amount of time
or whenever a rainfall event is anticipated. During summer months water will be sprinkled on the site as
needed to minimize the amount of dust coming off the site.
Element 6: Protect Slopes
BMPs used:

· BMP C121 Mulching
Mulch will be added to soils on significant slopes to provide temporary protection from erosion.
Element 7: Protect Drain Inlets
BMPs used:

· BMP C220: Storm Drain Inlet Protection
Temporary catch basin inlet protection on all existing catch basins adjacent to the site will be
implemented to prevent sediment from entering the drainage system.
Element 8: Stabilize Channels and Outlets
N/A. There are no existing roadside ditches and channels which require stabilization
Element 9: Control Pollutants
BMPs used:

· BMP C153: Material Delivery, Storage and Containment
· BMP C154: Concrete Washout Area

A material delivery, storage and containment area shall be designated by the contractor and located
away from traffic and near the construction entrance. An onsite concrete washout area for any concrete
mixing shall be designated by the contractor as well.
Element 10: Control De-Watering
BMPs used:

· Water Bars
De-watering should not be an issue on this site as the groundwater table is not known to be near the
surface. However, the contractor shall apply water bars during construction as needed.
Element 11: Maintain BMPs
BMPs used:

· BMP C150: Materials On Hand
· BMP C160: Certified Erosion and Sediment Control Lead

The contractor shall keep erosion prevention and sediment control materials onsite for regular
maintenance and emergency situations. The contractor will be the person in charge of erosion and
sediment control for this project.
Element 12: Manage the Project
BMPs used:

· BMP C150: Materials On Hand
· BMP C160: Certified Erosion and Sediment Control Lead
· BMP C162: Scheduling

The contractor will be in control of erosion and sediment control and will keep erosion prevention and
sediment control materials onsite for regular maintenance and emergency situations. The construction
project will be sequenced in an orderly manner to minimize the duration of exposed soil to erosion.
Element 13: Protect Low-Impact Development BMPs
BMPs used:

· BMP C102: Buffer Zone
· BMP C103: High Visibility Fence
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· BMP C233: Silt Fence
N/A since to LID BMPs are feasible on the site besides Post-Construction Soil Quality and Depth for
landscaped areas. See Section 4.5 of this report for more information on the infeasibility of LID BMPs.

7 ATTACHMENTS

ATTACHMENT A – SITE PHOTOS

ATTACHMENT B – DRAINAGE PLAN

ATTACHMENT C – WWHM REPORT (FOR STORMWATER PUMP SIZING)
ATTACHMENT D – GEOTECHNICAL MEMORANDUM

ATTACHMENT E – DOWNSTREAM ANALYSIS

ATTACHMENT F – OPERATION AND MAINTENANCE MANUAL
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ATTACHMENT A – SITE PHOTOS



Appendix A - Site Photos 
Project: 3440 97th Ave SE Mercer Way, Parcel #0724059012 

 

Existing house fronting 97th Ave SE. Project Site 
located on the east side of house pictured. 

(looking SE) 

 

Ex frontage along 97th Ave SE (looking N) 

 

 

Existing Driveway from 97th Ave SE (looking E) 

 

Existing Driveway from 97th Ave SE on the 
project site (looking W)                   



Appendix A - Site Photos 
Project: 3440 97th Ave SE Mercer Way, Parcel #0724059012 

 

Project Site (looking NE) 

Project Site (looking N) 

Project Site (Looking NW) 

 
Project Site (looking E) 
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ATTACHMENT B – DRAINAGE PLAN
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KEY NOTES

KEY DESCRIPTION

DETAIL/

SHEET

APPROX LOCATION OF EX 12" CONCRETE

STORM MAIN (NOT SURVEYED)

-

CB - TYPE 1 W/ SOLID, LOCKING LID

RIM 79.50

6" IE (S) 77.50

12" IE (N) 77.00±

2' MIN SUMP

CONTRACTOR TO CONFIRM IE OF EX 12"

CONCRETE PIPE AND ADJUST ONSITE

STORM SYSTEM AS NECESSARY

E/C05

79 LF 6" SD @ 2.00% MIN SLOPE

-

CB - TYPE 1 W/ SOLID, LOCKING LID

RIM 83.46

6" IE (E) 80.57

6" IE (N) 80.47

2' MIN SUMP

E/C05

109 LF 6" SD @ 2.00% MIN SLOPE

-

4" SDCO

RIM 85.10

3" IE 82.79 (SDFM)

4" IE 82.75

F/C05

140 LF 3" SDFM -

STORMWATER PUMP STATION W/ SOLID

LOCKING LID

RIM 71.29

4" IE (N) 68.80

4" IE (E) 68.80

3" SDFM IE (W) 69.00

SUMP PER MANUFACTURER'S

RECOMMENDATIONS

G/C06

2 LF 4" SD @ 2.00% MIN SLOPE

-

12" AREA DRAIN

RIM 71.12

4" IE (E) 69.00

4" IE (S) 69.00 (FTG DRN)

4" IE (W) 68.85

2' MIN SUMP

-

4" SOLID WALL PVC FOOTING DRAIN

TIGHTLINE FROM BASEMENT LEVEL

FOOTING DRAIN @ 2.00% MIN SLOPE

-

3 LF 4" SD @ 2.00% MIN SLOPE

-

4" SDCO

RIM 70.88

4" IE 69.10

F/C05

17 LF 4" SD @ 2.00% MIN SLOPE

-

4" SDCO

RIM 72.95

4" IE 69.60

F/C05

4" ROOF DOWNSPOUT TIGHTLINE @

2.00% MIN SLOPE & 2' MIN COVER (TYP)

-

4" ROOF DOWNSPOUT (TYP)

-

2 LF 4" SD @ 2.00% MIN SLOPE

-

4" SDCO

RIM 71.04

4" IE 68.90

F/C05

34 LF 4" SD @ 2.00% MIN SLOPE

-

4" SDCO

RIM 73.10

4" IE 70.60

F/C05

33 LF 4" SD @ 2.00% MIN SLOPE

-

4" SDCO

RIM 80.64

4" IE 77.95

F/C05

23 LF 4" SD @ 2.00% MIN SLOPE

-

4" SDCO

RIM 82.42

4" IE 78.45

F/C05

35 LF 4" SD @ 2.00% MIN SLOPE

-

4" SDCO

RIM 82.00

4' IE 79.15

F/C05

13 LF 4" SD @ 2.00% MIN SLOPE

-

CB - TYPE 1 W/ OPEN-GRATE LID

RIM 81.70

4" IE (N) 79.30

2' MIN SUMP

D&E/C05

PERIMETER FOOTING DRAIN - 4"

PERFORATED PVC PIPE IN 6" MIN

WASHED GRAVEL. WRAPPED IN

NON-WOVEN FILTER FABRIC (TYP)

-

PROTECT EX POWER POLE AND

UNDERGROUND POWER SERVICE

DURING CONSTRUCTION

-

PROTECT EX MAILBOX DURING

CONSTRUCTION AND REPLACE IN-KIND IF

DAMAGED

-

PROTECT EX FIRE HYDRANT AND

SERVICE DURING CONSTRUCTION

-

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

LEGEND:

ASPHALT

LANDSCAPE

TREE PROTECTION FENCING

DRAINAGE NOTES:

ROOF DRAINS:

1. NUMBER AND SIZE SHALL BE IN

CONFORMANCE WITH THE UNIFORM PLUMBING

CODE.

2. DOWNSPOUTS SHALL BE TIED INTO A

NON-PERFORATED, RIGID, SMOOTH-BORE PIPE,

WHICH DRAINS TO AN APPROVED STORM

SYSTEM.

3. DRAINPIPE SHALL MEET MATERIAL STANDARDS

FOR D2729 FOR P.V.C. PIPE, GR F-405 FOR

SMOOTH-BORE H.D.P.E. PIPE.

4. PROVIDE CLEANOUTS AT THE UPPER END OF

THE SYSTEM AND AT EACH CUMULATIVE

CHANGE OF DIRECTION IN EXCESS OF 135

DEGREES.

5. ALL PIPE FITTINGS SHALL BE MADE OF THE

SAME MATERIAL AS THE STRAIGHT PIPE.

GLUED JOINTS SHALL USE A BONDING AGENT

RECOMMENDED BY THE PIPE MANUFACTURER.

FOOTING DRAINS:

1. FOOTING DRAINS SHALL BE INSTALLED

AROUND ALL FOUNDATIONS WHICH ENCLOSE A

CRAWL SPACE, CELLAR, BASEMENT, GARAGE

OR OTHER BUILDING SPACE.

2. DRAINS SHALL BE CONSTRUCTED OF

PERFORATED PIPE INSTALLED AT THE BASE OF

THE FOOTING.

3. DRAIN PIPE SHALL MEET MATERIAL

STANDARDS FOR D2729 FOR P.V.C. PIPE, WITH

THE PERFORATIONS DIRECTED DOWNWARD.

4. GRANULAR BACKFILL SHALL BE PLACED

AROUND AND ABOVE THE FOOTING DRAIN TO A

DEPTH OF 2/3 OF THE HEIGHT OF THE WALL.

5. A FILTER FABRIC SHALL BE USED TO PREVENT

SOIL PARTICLES FROM ENTERING THE

FOOTING DRAIN. IT IS PREFERABLE THAT THE

FABRIC BE PLACED BETWEEN THE GRANULAR

BACKFILL AND THE NATIVE SOILS.

DRIVEWAY/PARKING AREA DRAINS:

1. LARGE IMPERVIOUS AREAS USED FOR

PARKING OR MANEUVERING OF VEHICLES

SHALL BE SLOPED TO DRAIN TO ONE OR MORE

CATCH BASINS.

2. THE BASINS SHALL BE TIED INTO THE ON-SITE

STORM DRAINAGE SYSTEM USING

NON-PERFORATED PIPE OF THE SAME

MATERIALS.

3. AT LEAST ONE CATCH BASIN SHALL HAVE AN

OIL SEPARATOR TO CLEAN THE WATER, OIL

AND SILT PRIOR TO ENTERING THE APPROVED

STORM SYSTEM.

4. IN AREAS WHERE THE OFF-SITE STORM

SYSTEM IS INADEQUATE, ON-SITE DETENTION

OF RUNOFF MAY BE REQUIRED. (CONTACT THE

DEVELOPMENT ENGINEER FOR MORE

INFORMATION).

GENERAL:

1. SLOPE ALL DRAIN LINES AT 2% MINIMUM

TOWARD THE OUTLET.

2. PROVIDE CLEANOUTS OR CONTROL

STRUCTURES AS APPROPRIATE.

3. ALL DRAINAGE PIPING AND STRUCTURES ARE

SUBJECT TO INSPECTION PRIOR TO

BACKFILLING.

4. ROOF AND FOOTING DRAINS MAY BE

COMBINED BEYOND THE LOWEST POINT OF

THE FOOTING DRAIN.

5. USE SAND COLLARS AT CB CONNECTIONS TO

P.V.C. PIPE.

6. UNLESS OTHERWISE SPECIFIED, 6" STORM

DRAIN PIPE FOR ROOF DRAINS AND SEWER

PIPE SHALL BE SDR35 PVC PIPE.

7. ALL FOOTING DRAIN AND PERFORATED PIPE

SHALL BE D2729 PVC PIPE WITH THE

PERFORATIONS DIRECTED DOWNWARDS.

8. ALL PERF PIPE SHALL BE 4" DIAMETER UNLESS

OTHERWISE SHOWN.

9. CONTRACTOR TO VERIFY INVERTS OF STORM

DRAIN IN ROW AND ADJUST ONSITE STORM

SYSTEM AS NECESSARY.

10.CONTRACTOR TO FIELD LOCATE AND REROUTE

ANY POTENTIAL UTILITY CONFLICTS WITH

DETENTION FACILITY PRIOR TO

CONSTRUCTION
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ATTACHMENT C – WWHM REPORT (FOR STORMWATER PUMP SIZING)



WWHM2012

PROJECT REPORT
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General Model Information
Project Name: default[14]

Site Name: My Backyard

Site Address: 3440 97th Ave SE

City: Mercer Island

Report Date: 5/8/2019

Gage: Seatac

Data Start: 1948/10/01

Data End: 2009/09/30

Timestep: 15 Minute

Precip Scale: 1.000

Version Date: 2018/10/10

Version: 4.2.16

POC Thresholds

Low  Flow Threshold for POC1: 50 Percent of the 2 Year

High Flow Threshold for POC1: 50 Year
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Landuse Basin Data
Predeveloped Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Pasture, Mod     0.21

 Pervious Total 0.21

Impervious Land Use acre

 Impervious Total 0

 Basin Total 0.21

Element Flows To:
Surface Interflow Groundwater
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Mitigated Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre

 Pervious Total 0

Impervious Land Use acre
 ROOF TOPS FLAT     0.061
 DRIVEWAYS MOD      0.02

 Impervious Total 0.081

 Basin Total 0.081

Element Flows To:
Surface Interflow Groundwater
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Routing Elements
Predeveloped Routing
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Mitigated Routing



default[14] 5/8/2019 4:07:42 PM Page 7

Analysis Results
POC 1

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1
Total Pervious Area: 0.21
Total Impervious Area: 0

Mitigated Landuse Totals for POC #1
Total Pervious Area: 0
Total Impervious Area: 0.081

Flow Frequency Method: Log Pearson Type III 17B

Flow Frequency Return Periods for Predeveloped.  POC #1
Return Period Flow(cfs)
2 year 0.007935
5 year 0.013977
10 year 0.018908
25 year 0.026223
50 year 0.032477
100 year 0.039438

Flow Frequency Return Periods for Mitigated.  POC #1
Return Period Flow(cfs)
2 year 0.031987
5 year 0.040447
10 year 0.046199
25 year 0.053665
50 year 0.059383
100 year 0.065242

Annual Peaks
Annual Peaks for Predeveloped and Mitigated.  POC #1
Year Predeveloped Mitigated
1949 0.013 0.041
1950 0.014 0.044
1951 0.015 0.025
1952 0.005 0.022
1953 0.004 0.025
1954 0.006 0.026
1955 0.009 0.030
1956 0.010 0.028
1957 0.008 0.032
1958 0.007 0.027
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1959 0.006 0.028
1960 0.012 0.027
1961 0.006 0.027
1962 0.004 0.024
1963 0.006 0.027
1964 0.008 0.027
1965 0.007 0.033
1966 0.005 0.022
1967 0.015 0.039
1968 0.008 0.046
1969 0.007 0.030
1970 0.006 0.030
1971 0.008 0.036
1972 0.012 0.036
1973 0.005 0.023
1974 0.008 0.033
1975 0.009 0.037
1976 0.007 0.026
1977 0.002 0.027
1978 0.006 0.035
1979 0.003 0.046
1980 0.024 0.042
1981 0.005 0.033
1982 0.014 0.046
1983 0.008 0.038
1984 0.005 0.024
1985 0.003 0.032
1986 0.012 0.028
1987 0.011 0.044
1988 0.005 0.027
1989 0.003 0.037
1990 0.042 0.056
1991 0.017 0.046
1992 0.007 0.023
1993 0.006 0.023
1994 0.002 0.023
1995 0.007 0.029
1996 0.021 0.033
1997 0.014 0.030
1998 0.006 0.031
1999 0.027 0.064
2000 0.005 0.031
2001 0.001 0.036
2002 0.009 0.039
2003 0.015 0.033
2004 0.012 0.060
2005 0.009 0.026
2006 0.008 0.024
2007 0.035 0.057
2008 0.029 0.044
2009 0.012 0.042

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #1
Rank Predeveloped Mitigated
1 0.0418 0.0639
2 0.0353 0.0605
3 0.0294 0.0566
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4 0.0267 0.0555
5 0.0239 0.0464
6 0.0215 0.0462
7 0.0173 0.0459
8 0.0148 0.0456
9 0.0145 0.0443
10 0.0145 0.0440
11 0.0142 0.0439
12 0.0137 0.0421
13 0.0136 0.0420
14 0.0128 0.0414
15 0.0124 0.0393
16 0.0124 0.0386
17 0.0120 0.0380
18 0.0120 0.0369
19 0.0118 0.0366
20 0.0113 0.0357
21 0.0095 0.0357
22 0.0095 0.0355
23 0.0093 0.0351
24 0.0086 0.0334
25 0.0086 0.0331
26 0.0083 0.0328
27 0.0082 0.0328
28 0.0080 0.0327
29 0.0079 0.0323
30 0.0078 0.0323
31 0.0078 0.0312
32 0.0076 0.0309
33 0.0074 0.0302
34 0.0071 0.0300
35 0.0071 0.0299
36 0.0069 0.0298
37 0.0067 0.0293
38 0.0066 0.0283
39 0.0064 0.0283
40 0.0060 0.0277
41 0.0059 0.0274
42 0.0058 0.0271
43 0.0057 0.0271
44 0.0057 0.0271
45 0.0055 0.0270
46 0.0055 0.0267
47 0.0054 0.0265
48 0.0053 0.0264
49 0.0049 0.0259
50 0.0048 0.0256
51 0.0047 0.0255
52 0.0047 0.0250
53 0.0046 0.0242
54 0.0041 0.0237
55 0.0038 0.0235
56 0.0033 0.0235
57 0.0031 0.0232
58 0.0028 0.0227
59 0.0025 0.0226
60 0.0024 0.0222
61 0.0014 0.0220



default[14] 5/8/2019 4:08:19 PM Page 10



default[14] 5/8/2019 4:08:19 PM Page 11

Duration Flows

Flow(cfs) Predev Mit Percentage Pass/Fail
0.0040 14476 44553 307 Fail
0.0043 12254 40382 329 Fail
0.0045 10297 36660 356 Fail
0.0048 8722 33217 380 Fail
0.0051 7495 30201 402 Fail
0.0054 6406 27527 429 Fail
0.0057 5557 25004 449 Fail
0.0060 4851 22865 471 Fail
0.0063 4278 20839 487 Fail
0.0066 3752 19062 508 Fail
0.0068 3281 17487 532 Fail
0.0071 2858 16042 561 Fail
0.0074 2505 14675 585 Fail
0.0077 2199 13546 616 Fail
0.0080 1917 12476 650 Fail
0.0083 1721 11486 667 Fail
0.0086 1506 10607 704 Fail
0.0089 1301 9805 753 Fail
0.0092 1159 9037 779 Fail
0.0094 1043 8380 803 Fail
0.0097 939 7702 820 Fail
0.0100 850 7095 834 Fail
0.0103 753 6579 873 Fail
0.0106 664 6117 921 Fail
0.0109 551 5685 1031 Fail
0.0112 448 5313 1185 Fail
0.0115 389 4928 1266 Fail
0.0117 336 4596 1367 Fail
0.0120 282 4259 1510 Fail
0.0123 235 3946 1679 Fail
0.0126 183 3675 2008 Fail
0.0129 157 3450 2197 Fail
0.0132 132 3228 2445 Fail
0.0135 112 3020 2696 Fail
0.0138 93 2830 3043 Fail
0.0140 76 2633 3464 Fail
0.0143 66 2458 3724 Fail
0.0146 53 2301 4341 Fail
0.0149 46 2143 4658 Fail
0.0152 42 2006 4776 Fail
0.0155 36 1884 5233 Fail
0.0158 32 1762 5506 Fail
0.0161 27 1668 6177 Fail
0.0164 23 1549 6734 Fail
0.0166 18 1464 8133 Fail
0.0169 17 1358 7988 Fail
0.0172 16 1279 7993 Fail
0.0175 13 1209 9300 Fail
0.0178 13 1135 8730 Fail
0.0181 12 1060 8833 Fail
0.0184 12 1002 8350 Fail
0.0187 12 947 7891 Fail
0.0189 12 886 7383 Fail
0.0192 11 838 7618 Fail
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0.0195 11 799 7263 Fail
0.0198 10 751 7510 Fail
0.0201 9 712 7911 Fail
0.0204 9 664 7377 Fail
0.0207 9 637 7077 Fail
0.0210 9 617 6855 Fail
0.0212 9 580 6444 Fail
0.0215 8 552 6900 Fail
0.0218 8 511 6387 Fail
0.0221 8 478 5975 Fail
0.0224 7 454 6485 Fail
0.0227 7 433 6185 Fail
0.0230 7 420 6000 Fail
0.0233 7 400 5714 Fail
0.0235 7 382 5457 Fail
0.0238 7 367 5242 Fail
0.0241 6 351 5850 Fail
0.0244 6 334 5566 Fail
0.0247 6 321 5350 Fail
0.0250 6 307 5116 Fail
0.0253 6 293 4883 Fail
0.0256 6 278 4633 Fail
0.0259 6 263 4383 Fail
0.0261 6 253 4216 Fail
0.0264 6 243 4050 Fail
0.0267 5 232 4640 Fail
0.0270 5 217 4340 Fail
0.0273 5 208 4160 Fail
0.0276 5 198 3959 Fail
0.0279 5 189 3780 Fail
0.0282 5 185 3700 Fail
0.0284 4 177 4425 Fail
0.0287 4 172 4300 Fail
0.0290 4 164 4100 Fail
0.0293 4 157 3925 Fail
0.0296 3 152 5066 Fail
0.0299 2 146 7300 Fail
0.0302 2 137 6850 Fail
0.0305 2 131 6550 Fail
0.0307 2 128 6400 Fail
0.0310 2 120 6000 Fail
0.0313 2 116 5800 Fail
0.0316 2 114 5700 Fail
0.0319 2 111 5550 Fail
0.0322 2 105 5250 Fail
0.0325 2 100 5000 Fail

The development has an increase in flow durations
from 1/2 Predeveloped 2 year flow to the 2 year flow
or more than a 10% increase from the 2 year to the 50
year flow.
The development has an increase in flow durations for
more than 50% of the flows for the range of the
duration analysis.
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Water Quality
Water Quality BMP Flow and Volume for POC #1
On-line facility volume: 0 acre-feet
On-line facility target flow: 0 cfs.
Adjusted for 15 min: 0 cfs.
Off-line facility target flow: 0 cfs.
Adjusted for 15 min: 0 cfs.
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LID Report
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Model Default Modifications

Total of 0 changes have been made.

PERLND Changes
 No PERLND changes have been made.

IMPLND Changes
No IMPLND changes have been made.
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Appendix
Predeveloped Schematic



default[14] 5/8/2019 4:08:54 PM Page 17

Mitigated Schematic
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Predeveloped UCI File
RUN

GLOBAL
  WWHM4 model simulation
  START       1948 10 01        END    2009 09 30
  RUN INTERP OUTPUT LEVEL    3    0
  RESUME     0 RUN     1                   UNIT SYSTEM     1
END GLOBAL

FILES
<File>  <Un#>   <-----------File Name------------------------------>***
<-ID->                                                              ***
WDM        26   default[14].wdm
MESSU      25   Predefault[14].MES
           27   Predefault[14].L61
           28   Predefault[14].L62
           30   POCdefault[14]1.dat
END FILES

OPN SEQUENCE
    INGRP              INDELT 00:15
      PERLND      14
      COPY       501
      DISPLY       1
    END INGRP
END OPN SEQUENCE
DISPLY
  DISPLY-INFO1
    # -  #<----------Title----------->***TRAN PIVL DIG1 FIL1  PYR DIG2 FIL2 YRND
    1        Basin  1                    MAX                    1    2   30    9
  END DISPLY-INFO1
END DISPLY
COPY
  TIMESERIES
    # -  #  NPT  NMN ***
    1         1    1
  501         1    1
  END TIMESERIES
END COPY
GENER 
  OPCODE
    #    # OPCD ***
  END OPCODE
  PARM
    #    #         K ***
  END PARM
END GENER
PERLND
  GEN-INFO
    <PLS ><-------Name------->NBLKS   Unit-systems   Printer ***
    # -  #                          User  t-series Engl Metr ***
                                           in  out           ***
   14     C, Pasture, Mod         1    1    1    1   27    0
  END GEN-INFO
  *** Section PWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC ***
   14         0    0    1    0    0    0    0    0    0    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ***************************** PIVL  PYR
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC  *********
   14         0    0    4    0    0    0    0    0    0    0    0    0    1    9    
  END PRINT-INFO
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  PWAT-PARM1
    <PLS >  PWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP UZFG  VCS  VUZ  VNN VIFW VIRC  VLE INFC  HWT ***
   14         0    0    0    0    0    0    0    0    0    0    0    
  END PWAT-PARM1

  PWAT-PARM2
    <PLS >      PWATER input info: Part 2         ***
    # -  # ***FOREST      LZSN    INFILT      LSUR     SLSUR     KVARY     AGWRC
   14              0       4.5      0.06       400       0.1       0.5     0.996
  END PWAT-PARM2

  PWAT-PARM3
    <PLS >      PWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN    INFEXP    INFILD    DEEPFR    BASETP    AGWETP
   14              0         0         2         2         0         0         0
  END PWAT-PARM3
  PWAT-PARM4
    <PLS >     PWATER input info: Part 4                               ***
    # -  #     CEPSC      UZSN      NSUR     INTFW       IRC     LZETP ***
   14           0.15       0.4       0.3         6       0.5       0.4
  END PWAT-PARM4

  PWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
              ran from 1990 to end of 1992 (pat 1-11-95) RUN 21 ***
    # -  # ***  CEPS      SURS       UZS      IFWS       LZS      AGWS      GWVS
   14              0         0         0         0       2.5         1         0
  END PWAT-STATE1

END PERLND

IMPLND
  GEN-INFO
    <PLS ><-------Name------->   Unit-systems   Printer ***
    # -  #                     User  t-series Engl Metr ***
                                      in  out           ***
  END GEN-INFO
  *** Section IWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL   ***
  END ACTIVITY

  PRINT-INFO
    <ILS > ******** Print-flags ******** PIVL  PYR
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL    *********
  END PRINT-INFO

  IWAT-PARM1
    <PLS >  IWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP  VRS  VNN RTLI     ***
  END IWAT-PARM1

  IWAT-PARM2
    <PLS >      IWATER input info: Part 2         ***
    # -  # ***  LSUR     SLSUR      NSUR     RETSC    
  END IWAT-PARM2

  IWAT-PARM3
    <PLS >      IWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN              
  END IWAT-PARM3

  IWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
    # -  # ***  RETS      SURS  
  END IWAT-STATE1
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END IMPLND

SCHEMATIC
<-Source->                  <--Area-->     <-Target->   MBLK   ***
<Name>   #                  <-factor->     <Name>   #   Tbl#   ***
Basin  1***
PERLND  14                        0.21     COPY   501     12
PERLND  14                        0.21     COPY   501     13

******Routing******
END SCHEMATIC

NETWORK
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
COPY   501 OUTPUT MEAN   1 1   48.4        DISPLY   1     INPUT  TIMSER 1

<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
END NETWORK

RCHRES
  GEN-INFO
    RCHRES       Name        Nexits   Unit Systems   Printer                 ***
    # -  #<------------------><---> User T-series  Engl Metr LKFG            ***
                                           in  out                           ***
  END GEN-INFO
  *** Section RCHRES***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ******************* PIVL  PYR
    # -  # HYDR ADCA CONS HEAT  SED  GQL OXRX NUTR PLNK PHCB PIVL  PYR  *********
  END PRINT-INFO

  HYDR-PARM1
    RCHRES  Flags for each HYDR Section                                      ***
    # -  #  VC A1 A2 A3  ODFVFG for each *** ODGTFG for each     FUNCT  for each
            FG FG FG FG  possible  exit  *** possible  exit      possible  exit
             *  *  *  *    *  *  *  *  *       *  *  *  *  *         ***
  END HYDR-PARM1

  HYDR-PARM2
    # -  #    FTABNO       LEN     DELTH     STCOR        KS      DB50       ***
  <------><--------><--------><--------><--------><--------><-------->       ***
  END HYDR-PARM2
  HYDR-INIT
    RCHRES  Initial conditions for each HYDR section                         ***
    # -  # ***   VOL     Initial  value  of COLIND     Initial  value  of OUTDGT
          *** ac-ft     for each possible exit        for each possible exit
  <------><-------->     <---><---><---><---><---> *** <---><---><---><---><--->
  END HYDR-INIT
END RCHRES

SPEC-ACTIONS
END SPEC-ACTIONS
FTABLES
END FTABLES

EXT SOURCES
<-Volume-> <Member> SsysSgap<--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   # <Name> # tem strg<-factor->strg <Name>   #   #        <Name> # #  ***
WDM      2 PREC     ENGL    1              PERLND   1 999 EXTNL  PREC
WDM      2 PREC     ENGL    1              IMPLND   1 999 EXTNL  PREC
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WDM      1 EVAP     ENGL    0.76           PERLND   1 999 EXTNL  PETINP
WDM      1 EVAP     ENGL    0.76           IMPLND   1 999 EXTNL  PETINP

END EXT SOURCES

EXT TARGETS
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Volume-> <Member> Tsys Tgap Amd ***
<Name>   #        <Name> # #<-factor->strg <Name>   # <Name>    tem strg strg***
COPY   501 OUTPUT MEAN   1 1     48.4      WDM    501 FLOW     ENGL      REPL
END EXT TARGETS

MASS-LINK
<Volume>   <-Grp> <-Member-><--Mult-->     <Target>       <-Grp> <-Member->***
<Name>            <Name> # #<-factor->     <Name>                <Name> # #***
  MASS-LINK       12
PERLND     PWATER SURO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   12

  MASS-LINK       13
PERLND     PWATER IFWO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   13

END MASS-LINK

END RUN
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Mitigated UCI File
RUN

GLOBAL
  WWHM4 model simulation
  START       1948 10 01        END    2009 09 30
  RUN INTERP OUTPUT LEVEL    3    0
  RESUME     0 RUN     1                   UNIT SYSTEM     1
END GLOBAL

FILES
<File>  <Un#>   <-----------File Name------------------------------>***
<-ID->                                                              ***
WDM        26   default[14].wdm
MESSU      25   Mitdefault[14].MES
           27   Mitdefault[14].L61
           28   Mitdefault[14].L62
           30   POCdefault[14]1.dat
END FILES

OPN SEQUENCE
    INGRP              INDELT 00:15
      IMPLND       4
      IMPLND       6
      COPY       501
      DISPLY       1
    END INGRP
END OPN SEQUENCE
DISPLY
  DISPLY-INFO1
    # -  #<----------Title----------->***TRAN PIVL DIG1 FIL1  PYR DIG2 FIL2 YRND
    1        Basin  1                    MAX                    1    2   30    9
  END DISPLY-INFO1
END DISPLY
COPY
  TIMESERIES
    # -  #  NPT  NMN ***
    1         1    1
  501         1    1
  END TIMESERIES
END COPY
GENER 
  OPCODE
    #    # OPCD ***
  END OPCODE
  PARM
    #    #         K ***
  END PARM
END GENER
PERLND
  GEN-INFO
    <PLS ><-------Name------->NBLKS   Unit-systems   Printer ***
    # -  #                          User  t-series Engl Metr ***
                                           in  out           ***
  END GEN-INFO
  *** Section PWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC ***
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ***************************** PIVL  PYR
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC  *********
  END PRINT-INFO

  PWAT-PARM1
    <PLS >  PWATER variable monthly parameter value flags  ***
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    # -  # CSNO RTOP UZFG  VCS  VUZ  VNN VIFW VIRC  VLE INFC  HWT ***
  END PWAT-PARM1

  PWAT-PARM2
    <PLS >      PWATER input info: Part 2         ***
    # -  # ***FOREST      LZSN    INFILT      LSUR     SLSUR     KVARY     AGWRC
  END PWAT-PARM2

  PWAT-PARM3
    <PLS >      PWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN    INFEXP    INFILD    DEEPFR    BASETP    AGWETP
  END PWAT-PARM3
  PWAT-PARM4
    <PLS >     PWATER input info: Part 4                               ***
    # -  #     CEPSC      UZSN      NSUR     INTFW       IRC     LZETP ***
  END PWAT-PARM4

  PWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
              ran from 1990 to end of 1992 (pat 1-11-95) RUN 21 ***
    # -  # ***  CEPS      SURS       UZS      IFWS       LZS      AGWS      GWVS
  END PWAT-STATE1

END PERLND

IMPLND
  GEN-INFO
    <PLS ><-------Name------->   Unit-systems   Printer ***
    # -  #                     User  t-series Engl Metr ***
                                      in  out           ***
    4      ROOF TOPS/FLAT         1    1    1   27    0
    6      DRIVEWAYS/MOD          1    1    1   27    0
  END GEN-INFO
  *** Section IWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL   ***
    4         0    0    1    0    0    0    
    6         0    0    1    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <ILS > ******** Print-flags ******** PIVL  PYR
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL    *********
    4         0    0    4    0    0    0    1    9    
    6         0    0    4    0    0    0    1    9    
  END PRINT-INFO

  IWAT-PARM1
    <PLS >  IWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP  VRS  VNN RTLI     ***
    4         0    0    0    0    0    
    6         0    0    0    0    0    
  END IWAT-PARM1

  IWAT-PARM2
    <PLS >      IWATER input info: Part 2         ***
    # -  # ***  LSUR     SLSUR      NSUR     RETSC    
    4            400      0.01       0.1       0.1
    6            400      0.05       0.1      0.08
  END IWAT-PARM2

  IWAT-PARM3
    <PLS >      IWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN              
    4              0         0
    6              0         0
  END IWAT-PARM3
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  IWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
    # -  # ***  RETS      SURS  
    4              0         0
    6              0         0
  END IWAT-STATE1

END IMPLND

SCHEMATIC
<-Source->                  <--Area-->     <-Target->   MBLK   ***
<Name>   #                  <-factor->     <Name>   #   Tbl#   ***
Basin  1***
IMPLND   4                       0.061     COPY   501     15
IMPLND   6                        0.02     COPY   501     15

******Routing******
END SCHEMATIC

NETWORK
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
COPY   501 OUTPUT MEAN   1 1   48.4        DISPLY   1     INPUT  TIMSER 1

<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
END NETWORK

RCHRES
  GEN-INFO
    RCHRES       Name        Nexits   Unit Systems   Printer                 ***
    # -  #<------------------><---> User T-series  Engl Metr LKFG            ***
                                           in  out                           ***
  END GEN-INFO
  *** Section RCHRES***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ******************* PIVL  PYR
    # -  # HYDR ADCA CONS HEAT  SED  GQL OXRX NUTR PLNK PHCB PIVL  PYR  *********
  END PRINT-INFO

  HYDR-PARM1
    RCHRES  Flags for each HYDR Section                                      ***
    # -  #  VC A1 A2 A3  ODFVFG for each *** ODGTFG for each     FUNCT  for each
            FG FG FG FG  possible  exit  *** possible  exit      possible  exit
             *  *  *  *    *  *  *  *  *       *  *  *  *  *         ***
  END HYDR-PARM1

  HYDR-PARM2
    # -  #    FTABNO       LEN     DELTH     STCOR        KS      DB50       ***
  <------><--------><--------><--------><--------><--------><-------->       ***
  END HYDR-PARM2
  HYDR-INIT
    RCHRES  Initial conditions for each HYDR section                         ***
    # -  # ***   VOL     Initial  value  of COLIND     Initial  value  of OUTDGT
          *** ac-ft     for each possible exit        for each possible exit
  <------><-------->     <---><---><---><---><---> *** <---><---><---><---><--->
  END HYDR-INIT
END RCHRES

SPEC-ACTIONS
END SPEC-ACTIONS
FTABLES
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END FTABLES

EXT SOURCES
<-Volume-> <Member> SsysSgap<--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   # <Name> # tem strg<-factor->strg <Name>   #   #        <Name> # #  ***
WDM      2 PREC     ENGL    1              PERLND   1 999 EXTNL  PREC
WDM      2 PREC     ENGL    1              IMPLND   1 999 EXTNL  PREC
WDM      1 EVAP     ENGL    0.76           PERLND   1 999 EXTNL  PETINP
WDM      1 EVAP     ENGL    0.76           IMPLND   1 999 EXTNL  PETINP

END EXT SOURCES

EXT TARGETS
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Volume-> <Member> Tsys Tgap Amd ***
<Name>   #        <Name> # #<-factor->strg <Name>   # <Name>    tem strg strg***
COPY     1 OUTPUT MEAN   1 1     48.4      WDM    701 FLOW     ENGL      REPL
COPY   501 OUTPUT MEAN   1 1     48.4      WDM    801 FLOW     ENGL      REPL
END EXT TARGETS

MASS-LINK
<Volume>   <-Grp> <-Member-><--Mult-->     <Target>       <-Grp> <-Member->***
<Name>            <Name> # #<-factor->     <Name>                <Name> # #***
  MASS-LINK       15
IMPLND     IWATER SURO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   15

END MASS-LINK

END RUN
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Predeveloped HSPF Message File
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Mitigated HSPF Message File
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Disclaimer
Legal Notice
This program and accompanying documentation is provided 'as-is' without warranty of any kind. The 
entire risk regarding the performance and results of this program is assumed by the user. Clear Creek 
Solutions, Inc. disclaims all warranties, either expressed or implied, including but not limited to 
implied warranties of program and accompanying documentation. In no event shall Clear Creek 
Solutions, Inc. be liable for any damages whatsoever (including without limitation to damages for 
loss of business profits, loss of business information, business interruption, and the like) arising 
out of the use of, or inability to use this program even if Clear Creek Solutions, Inc. has been 
advised of the possibility of such damages.

Clear Creek Solutions, Inc.
6200 Capitol Blvd.  Ste F
Olympia, WA.  98501
Toll Free 1(866)943-0304
Local (360)943-0304

www.clearcreeksolutions.com
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ATTACHMENT D – GEOTECHNICAL MEMORANDUM
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ATTACHMENT E – DOWNSTREAM ANALYSIS
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Photo 1 (looking N): Type 1 Catch basin (#1). 12” 

concrete inlet from the south and 8” corrugated inlet 
from the southwest. This CB will be receiving runoff 

from the project development. 

 
Photo 3 (looking into CB #1): Type 1 Catch basin (#1). 

12” concrete pipe outlet flowing N. 

 
Photo 2 (looking into CB #1): 12” concrete inlet from 

the south and 8” corrugated inlet from the 

Photo 4 (looking N): Type 2 MH (#2). Inlet from 8” 
corrugated pipe. 

 

  
 

Photo 5 (looking into MH #2): Type 2 Manhole (#2). 
12” concrete pipe outlet flowing N. 
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Photo 6 (looking into CB #3): Type 1 Catch Basin (#3). 

12” concrete outlet flowing N. 
 

 
Photo 8 (looking into CB #4): Type 1 Catch Basin (#4). 

12” concrete outlet flowing N. 
 

 
Photo 10 (looking N): Type 1 Catch Basin (#6). 12” 

concrete inlet. 
 

 
Photo 7 (looking N):  Type 1 Catch Basin (#4). 12” 

concrete inlet. 

 
Photo 9 (looking N): Type 1 Catch Basin (#5). 12” 

concrete inlet according to GIS, but appears to be 6”. 

 
Photo 11 (looking into CB #6): 12” concrete outlet 

flowing W. 
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Photo 12 (looking into CB #7): 12” concrete outlet 

flowing N. 

 
 

Photo 14 (looking into CB #8): Type 1 Catch Basin 
(#8). 12” concrete pipe outlet flowing NW. 

 
Photo 16 (looking N): Type 1 Catch Basin (#9). 12” 

concrete inlet. 

 
Photo 13 (looking N): Type 1 Catch Basin (#7). 12” 

concrete inlet. 

 
Photo 15 (Looking N): Type 1 Catch Basin (#8). 12” 

concrete inlet. 
 
 

 
Photo 17 (looking into CB#9): Type 1 CB (#9). 12” 

concrete pipe outlet flowing north.  
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Photo 18 (looking N): Manhole (#10) that outflows 

into Lake Washington. 



DOWNSTREAM DRAINAGE SYSTEM ANALYSIS Date:  5/10/2019

Project: 3440 97th Ave SE Basin: Lake Washington Date of Inspection: 4/26/2019
Owner: Subbasin: N/A Weather: Sunny
Parcels: 00724059012 Subbasin #: N/A

Symbol
Drainage Component 
Type, Name, and Size

Drainage Component 
Description Slope Length

Distance from site 
discharge Existing Problems Potential Problems

Observations of field 
inspector, resource 
reviewer, or resident

see map
Type: sheet flow, swale, stream, 

channel, pipe, pond; Size: 
diameter, surface area

drainage basin, vegetation, 
cover, depth, type of sensitive 

area, volume
% ft ¼ ml = 1,320 ft.

constrictions, under capacity, ponding, overtopping, flooding, habitat or 
organism destruction, scouring, bank sloughing, sedimentation, incision, 

other erosion

tributary area, likelihood of problem, 
overflow pathways, potential impacts

1 to 4

From catch basin #1 
through 8" corrugated inlet 
to manhole #2 in 97th Ave 

SE.

Pavement 2.0% 90 0 to 90 No Problems No Problems None

4 to 6
From manhole #2 through 
12" concrete pipe to catch 
basin #3 in 97th Ave SE.

Pavement 2.0% 90 90 to 180 No Problems No Problems None

6 to 8

From catch basin #3 
through 12" concrete pipe to 
catch basin #4 in 97th Ave 

SE.

Pavement 2.0% 140 180 to 320 No Problems No Problems None

8 to 9

From catch basin #4 
through 12" concrete pipe to 
catch basin #5 in 97th Ave 

SE.

Pavement 2.0% 105 320 to 425 No Problems No Problems None

9 to 11

From catch basin #5 
through 12" concrete pipe to 
catch basin #6 in 97th Ave 

SE.

Pavement 2.0% 105 425 to 530 No Problems No Problems None

11 to 13

From catch basin #6 
through 12" concrete pipe to 
catch basin #7 in 97th Ave 

SE.

Pavement/Landscape 2.0% 15 530 to 545 No Problems No Problems None

13 to 15

From catch basin #7 
through 12" concrete pipe to 
catch basin #8 in 97th Ave 

SE.

Landscape 2.0% 50 545 to 595 No Problems No Problems None

15 to 17

From catch basin #8 
through 12" concrete pipe to 
catch basin #9 in 97th Ave 

SE.

Landscape 2.0% 15 595 to 610 No Problems No Problems None

17 to 18

From catch basin #9 
through 12" concrete pipe to 

manhole #10 in 97th Ave 
SE.

Landscape 2.0% 50 610 to 660 No Problems No Problems None

Page 1 of 1
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ATTACHMENT F – OPERATION AND MAINTENANCE MANUAL



3440 97th Ave SE SFR
Operation and Maintenance Manual

Person or Organization Responsible for Maintenance of the On-Site Storm System:

In My Backyard, LLC
Rick Posmantur
4701 W Mercer Way
Mercer Island, WA 98040

The Location Where the Operation and Maintenance Manual is to be Kept:

3440 97th Ave SE
Mercer Island, WA 98040

*Note: The manual and maintenance activity log must be made available to the City of
Mercer Island for inspection purposes.

Description of On-Site Storm System

The on-site storm system for 3440 97th Ave SE consists of 3-6” conveyance pipe,
stormwater pump station, 12” area drain, and a Type 1 catch basin.

Stormwater runoff from the proposed single-family residence will be captured in a gutter
and downspout system and conveyed to a stormwater pump station. Drainage from the
driveway will be collected by a Type I catch basin with 2’ sump and oil/water separator
prior to being routed to the stormwater pump station. Additionally, subsurface drainage
will be collected by perforated PVC building footing drains and routed to a 12” area drain
with a 2’ sump for sedimentation before being conveyed to the stormwater pump station.
Stormwater will then be pumped from the stormwater pump station located north of the
house to a cleanout located at the top of the driveway before being routed to the public
storm main in 97th Ave SE.

The Type I catch basin, stormwater pump station, 12” area drain, and storm drain
cleanouts serve as source control of pollution for the project site. In order to control
pollutants, proper maintenance and cleaning of debris, sediments, and oil from
stormwater collection and conveyance systems is required per the operation and
maintenance recommendations found in Volume 5 Section 4.6 of the Stormwater Manual
in addition to the BMPs in Volume IV Section 2.2. See the attached sheets for operation
and maintenance requirements pertaining to the project.



Contact Information for Stormwater Facility Manufacturers and Installers:

Contractor (Installer of On-Site Stormwater Facilities)
TBD

Civil Engineer (Designer of On-Site Stormwater Facilities)
Ben Iddins, P.E.
Davido Consulting Group, Inc
9706 4th Ave NE, Suite 300
Seattle, WA 98115
Phone – 206.523.0024 Ext. 115
ben@dcgengr.com

Attachments
· Operation and Maintenance Manual for Control Structures and Catch Basins

(2012 DOE Manual)
· Maintenance Instructions for Stormwater Pump Station



Volume III – Hydrologic Analysis and Flow Control BMPs – August 2012
3-55

Maintenance.  Control structures and catch basins have a history of
maintenance-related problems and it is imperative to establish  a good
maintenance program for them to function properly. Typical sediment
builds up inside the structure, which blocks or restricts flow to the inlet.
To prevent this problem routinely clean out these structures at least twice
per year. Conduct regular inspections of control structures to detect the
need for non-routine cleanout, especially if construction or land-disturbing
activities occurr in the contributing drainage area.
Instal a 15-foot wide access road to the control structure for inspection and
maintenance.
Table 3.2.5 provides maintenance recommendations for control structures
and catch basins.

Table 3.2.5
Maintenance of Control Structures and Catchbasins
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Table 3.2.5
Maintenance of Control Structures and Catchbasins
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Table 3.2.5
Maintenance of Control Structures and Catchbasins

Methods of Analysis This section presents the methods and equations for design of control
structure restrictor devices. Included are details for the design of
orifices, rectangular sharp-crested weirs, v-notch weirs, sutro weirs,
and overflow risers.
Orifices.  Flow-through orifice plates in the standard tee section or
turn-down elbow may be approximated by the general equation:

gh2ACQ (equation 4)

where Q = flow (cfs)
C = coefficient of discharge (0.62 for plate orifice)
A = area of orifice (ft2)
h = hydraulic head (ft)
g = gravity (32.2 ft/sec2)

Figure 3.2.12 illustrates this simplified application of the orifice
equation.



MAINTENANCE INSTRUCTIONS FOR STORMWATER PUMP 
STATION: 
 
Your property contains a drainage facility called "Stormwater Pump Station," which was 
installed on the northeast side of the single-family residence and pumps stormwater to a cleanout 
located at the top of the driveway. Pump manufacturer maintenance recommendations shall be 
followed and supersede the recommendations in this document if conflicts occur. The 
Stormwater Pump Station shall be maintained as follows: 
 
The Stormwater Pump Station is to be inspected annually and after major storm events. A typical 
maintenance inspection should include a visual inspection of the pumps, pump components, and 
structure housing the pumps, to identify and repair any physical defects.  Pump floats shall be 
inspected and cleaned to prevent excessive sediment and grease buildup on the floats, which can 
prevent the floats from working properly. Check valves are to be inspected and tested to ensure 
they are in good working order and to prevent backflow from the force mains to the pump 
station. All electrical connections and components shall be inspected to ensure there are no poor 
connections or loose parts. Inspect the impellers and internal wear components of the pumps for 
corrosion, erosion, and cavitation. The alarm system shall be inspected and tested to ensure it is 
in good working order.  
 
If any portion of the structure housing the pump station, including but not limited to the 
cover/lid, ladder rungs, or side walls are missing or damaged, they must be repaired immediately. 
The structure housing the pump station shall have a lid that is flush with the surrounding grade 
and locked at all times other than during maintenance activities.  Sediment shall be removed 
from the pump station if accumulation depth exceeds 4 inches. 
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