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INTRODUCTION 
 
This is the stormwater report for the Willow Grove Affordable Housing project. This report is submitted 
concurrently with the land use construction plan set that contains both the stormwater plan and the grading plan 
sheets. 
 
The layout of this report conforms to the standardized format as described in Chapter 2 of the City of Kelso 
Engineering Design Manual (KEDM), dated May 2021. 
 

PROJECT SUMMARY 
 
The site is located west of Interstate 5 between Walnut St. and Willow St. in Kelso, Washington. Project 
improvements include the construction of two three-story apartment buildings, with community gardens, a 
playground area, bike parking, pedestrian paths, and parking areas. The project site will be constructed on a 
single parcel totaling 1.63 acres.  
 
In association with the new building construction, the project will include public street improvements consisting of 
grading, storm drainage (collection, detention, treatment and disposal), public water extension, domestic water 
service, fire service connection, hydrants, and sanitary service.   
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Map Submittals 
 

(a)  Vicinity Map.  See App. 1, Fig. 1 for Site Location Map.  
 

(b)  Basin Map.  See App. 1, Fig. 2 for the site Basin Map. 
 

(c)  Soils Map.  See App. 1, Fig. 3 for the site Soil Map. 

 
Section A – Project Overview  
 

a) The project is located between Walnut St. and Willow St. in Kelso, Washington. The project is located on 
parcel #23655 and does not have an address at this point. The project site is zoned for Residential Multi-
Family (RMF). 
 

b)  
 
 

c) The existing grade slopes from west to east. The parcel is undeveloped, consisting of mostly grasslands. 
The existing site stormwater systems consists of overland flow, and existing drainage on the site likely 
drains to the stream at the east side of the site. At the eastern side of the site, there is a riparian buffer 
zone that will be considered critical, and no improvements will be allowed within the buffer zone.  
 

d) There does not appear to be an existing storm system on-site. The project will route the proposed 
stormwater into the existing system along Walnut St. by connecting to an existing 48” MH on the northern 
side of Walnut St.  
 

e) Parameters influencing storm system design include the depth at which we will connect to the existing 
system along Walnut St., and the treatment of stormwater on-site.  
 

f) There is a small stream at the east side of the site. The stream is protected by a riparian buffer zone, and 
this project will not encroach upon the existing buffer zone. All stormwater runoff created by the project 
will be captured and treated with a proposed water quality manhole before being routed north into the 
existing storm system along Walnut St. According to the FEMA Floodplain Map for this area, the project 
site is in an area with reduced flood risk (Zone X, refer to Figure 4, Appendix 1). The area surrounding the 
site is mostly residential, with some light commercial as well. Interstate 5 is to the east of the site. These 
adjacent properties will not be affected by the proposed project. The project will collect all runoff from the 
project site and no runoff will cross property lines. 
 

g) The proposed project will consist of approximately 1.34 acres of building, asphalt parking lot, drive aisles, 
pedestrian areas, walkways, and landscaped areas. Stormwater runoff is proposed to be mitigated for 
water quality with the use of a water quality treatment manhole. There will be no required detention of 
stormwater for this project. 
 

h) The proposed stormwater system was designed according to the SWMMWW, Vol III, Section 3.2 to 
minimize the project impacts. The proposed system is as far as possible from the existing riparian buffer 
zone, and the existing drainage patterns have been maintained to minimize impacts.    
 

i) Xxx 
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Section B – Existing Conditions and Soils 
 

a) The existing site area is undeveloped and consists of mostly grasslands.  
 

b) Existing site drainage consists of mostly overland flow, and the site drains from west to east, with most of 
the existing runoff flowing towards the small stream as the east side of the property. Adjacent properties 
do not appear to contribute any considerable amount of runoff to the site. 
 

c) Existing runoff from the site discharges into the small stream at the east side of the property. With the 
project improvements, the proposed runoff will be routed through a new system and into the existing 
stormwater system along Walnut St.  
 

d) The proposed site is located within the Consolidated Diking District #3 (CDID #3).  
 

e) The existing site has a small stream within a riparian buffer zone at the east side of the parcel. Existing 
slopes are roughly 25% within the riparian buffer zone, gradually flowing down into the stream. According 
to the geotechnical report provided by GeoDesign in November of 2018, the project site has a high risk of 
liquefaction during the design earthquake. The site also consists of various soil types, including 
undocumented fill of up to 7.5 feet depth throughout the site.  
 

f) Critical areas within the site include the small stream at the east property boundary. All runoff created by 
the proposed improvements will be captured and routed away from the site, so there will be no impacts to 
the surrounding areas.  
 

g) N/A 
 

h) According to the geotechnical report provided by GeoDesign, the groundwater table was observed to be 
around 10.0’ below the surface.  
 

i) N/A 
 

j) The project site is at low risk of flooding according to the FEMA Floodplain Map for the area. The site is at 
high risk of liquefaction during an earthquake, however.  
 

k) The site shares a property line to the north with an existing single-family residence. It is unclear whether 
the residence has a basement, or whether a septic tank or drain field exists for the residence.  
 

l) A geotechnical report prepared by GeoDesign is included with this report (see Appendix 4). All relevant 
maps can be referenced within Appendix 1.  
 

m) Soils within the project site consist of mostly Clato silty loams, ranging from 0 to 3% slopes. Refer to 
Figure 3, Appendix 1 for the complete soil report.  
 

n) Infiltration testing has not been performed on the project site, but the proposed conditions do not utilize 
bioretention or permeable pavement and therefore infiltration information is not necessary.  
 

o) N/A 
 

p) N/A 
 

 
 

Section C – Minimum Requirements Analysis 
 

a) TABLE 1 – Impervious Surface Summary (Land-Disturbing Activities) 
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  Post-Developed Conditions 

Existing 
Impervious 

(acre) 

New 
Impervious 

Surface (acre) 

Replaced 
Impervious 

Surface 
(acre) 

Native Vegetation 
converted to Lawn 

or Landscape 
(acre) 

Total Land-
Disturbing 

Activity 
(acre) 

Total Site 
Area 
(acre) 

0.00 0.81 0.00 0.57 1.71 1.71 

 
 

b) Refer to Appendix 3 for hydrologic models of pre-developed to post-developed conditions. 
 

c) N/A 
 

d) The proposed project is within the Consolidated Diking District #3 (CDID #3) and therefore MR 5 will not 
be required. 
 

Minimum Requirements  
 

The minimum requirements for the subject project are as follows: 
 
Minimum Requirement #1 - Preparation of Stormwater Site Plans – included with this submittal. 

 
Minimum Requirement #2 - Construction Stormwater Pollution Prevention (SWPPP) – A SWPPP 
will be included in the final submittal. 

 
Minimum Requirement #3 - Source Control Pollution –The SWPPP and the Erosion Control Plan 
developed for this project provide short term source control during construction. All developed activities 
shall consult the Stormwater Manual for relevant BMP’s.  Source control BMP’s that apply to the project 
could be BMP’s for Dust Control at Disturbed Land Areas and Unpaved Roadways and Parking Lots and 
BMP’s for Landscaping and Lawn/Vegetation Management. 
  
Minimum Requirement #4 - Preservation of Natural Drainage Systems and Outfalls –The existing 
site drains to the small creek along the eastern property line. The proposed project will collect and treat 
stormwater runoff and will be routed to the existing stormwater system along Walnut St.  

 
Minimum Requirement #5 - On-Site Stormwater Management – The project is within the Consolidated 
Diking District #3 (CDID #3) and therefore MR #5 will not be required. 

 
Minimum Requirement #6 - Runoff Treatment – The pollution generating surfaces will be treated with 
the use of a water quality treatment manhole.  Refer to the Stormwater Calculations within Appendix 3. 

 
Minimum Requirement #7 - Flow Control – The project is within the Consolidated Diking District #3 
(CDID #3) and therefore MR #7 will not be required. 

 
Minimum Requirement #8 - Wetlands Protection – The surrounding wetland area will be protected with 
the use of BMP’s outside of the riparian buffer zone. No disturbance will occur within the buffer zone.  

 
Minimum Requirement #9 - Basin/Watershed Planning – N/A 

 
Minimum Requirement #10 - Operation and Maintenance – An Operations and Maintenance Manual is 
included in this submittal. 

 
The project will provide runoff treatment for all of the new pollution generating impervious surface areas.  
See Appendix 3 for all calculations. 

 

Section D – On-Site Stormwater Management Selection and Sizing (MR 5) 
 
The project is within the Consolidated Diking District #3 (CDID #3) and therefore MR #5 will not be required. 
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Section E – Runoff Treatment Analysis and Design 
 
See the Project Plans within Appendix 2 for the stormwater plan that shows the BMP’s utilized for this site. Runoff 
treatment will be provided with the use of a water quality treatment manhole. Refer to Appendix 3 for stormwater 
calculations.  
 

a) Refer to Appendix 3 for stormwater treatment calculations. 
b) The following assumptions were made in the design of the stormwater system: 

 
a. Rainfall data in the WWHM2012 program accurately reflect the actual total precipitation for the 

design event. 
b. The topography of the site is accurately reflected in the topographic survey. 
c. The contractor will provide erosion control as necessary during construction to ensure that the 

infiltration trenches stay free of silt. 
d. Water quality treatment structures will be adequately maintained.  
e. Runoff from the proposed building and asphalt areas will be routed into the proposed system.  

 
c) The proposed use of the water quality treatment manhole allows for the least amount of disturbance and 

provides a compact method for treating the proposed stormwater runoff from the project.  
 

d) Refer to the project plans for the treatment manhole and accompanying details. 
 

e) Refer to the project plans and the post-developed basin map for information on the runoff treatment plan. 
 

f) Refer to the stormwater calculations in Appendix 3 for all water treatment calculations.  
 

g) Refer to Appendix 3 for all stormwater models, hydrographs, and treatment calculations.  
 

h) Results of the stormwater treatment calculations can be found in Appendix 3.  
 

i) N/A 
 

j) N/A 
 

k) Refer to Appendix 3 for all stormwater models, hydrographs, and treatment calculations.  
 

Section F – Flow Control Analysis and Design 
 
The project is within the Consolidated Diking District #3 (CDID #3) and therefore MR #7 will not be required. 
Wetland areas protected within the riparian buffer zone will be protected with the use of erosion control measures 
and methods, and no work will occur within the riparian buffer zone. Refer to the Project Plans within Appendix 2 
for more information. 
 
Information regarding the stormwater plans can also be found within the Project Plans in Appendix 2. Stormwater 
calculations can be found in Appendix 3.  
 

a) Refer to Appendix 3 for all figures and maps, including soil survey maps and pre-developed site 
conditions and topography. 
 

b) Pre-Developed site conditions can be found within Appendix 3, and information regarding site 
groundwater tables and infiltration can be referenced within the geotechnical report in Appendix 4.  
 

c) The following assumptions were made in the design of the stormwater system: 
 

i. Rainfall data in the WWHM2012 program accurately reflect the actual total precipitation for the 
design event. 

ii. The topography of the site is accurately reflected in the topographic survey. 
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iii. The contractor will provide erosion control as necessary during construction to ensure that the 
infiltration trenches stay free of silt. 

iv. Water quality treatment structures will be adequately maintained.  
v. Runoff from the proposed building and asphalt areas will be routed into the proposed system.  

 
d) N/A 

 
e) N/A 

 
f) The project geotechnical report can be referenced in Appendix 4. 

 
g) N/A 

 
h) N/A 

 
i) N/A 

 
j) N/A 

 
k) Refer to Appendix 1 for pre-developed and post-developed site conditions. Refer to Appendix 3 for all 

stormwater models and calculations. 
 

i. Flow rates for the 2, 10, and 100-year, 24-hour storm return periods for pre and post-developed 
conditions can be referenced in Appendix 3. 

ii. Table  
iii. Refer to Appendix 3 for all hydrographs. 
iv. N/A 

 
l) N/A 

 
m) Refer to Appendix 3 for all stormwater models and calculations. 
 
n) Refer to Appendix 1 for all relevant maps. 

 
o) N/A 

 
p) N/A 

 
q) N/A 

 
r) All models, calculations, and hydrographs are included in Appendix 3. 

 
 

Section G – Conveyance System Analysis and Design 
 

a) Refer to the project plans in Appendix 2 for all conveyance design details. A summary of the existing 
stormwater pipe that will be utilized to convey the proposed flows can be found below. The existing 
system along Walnut St. is made up of a series of 18” concrete pipes, and the proposed project will 
convey flows via a 12” PVC pipe. 

 
Table 2 – Pipe Capacity  
 

Size 
(inches) 

Slope 
(percent) 

Peak Flow 
(cfs) 

Capacity 
(cfs) 

Capacity > 
Peak Flow? 

18 (Existing) 0.06 0.24 2.79 Yes 

12 (Proposed) 0.50 0.55 2.73 Yes 

 
 



7 
        ACS-01 

b) Off-Site Analysis 
 

c) There are no contributing upstream basins from the proposed site that are not already routed into the 
existing storm system along Walnut St. From the proposed site, existing stormwater runoff flows West 
down Walnut St.  
 

d) N/A 
 

e) The existing storm system along Walnut St. consists of an 18” concrete pipe flowing east to west. The 
existing pipe has capacity to convey the proposed development. 
 

f) Refer to Appendix 3 for all stormwater calculations.  
 

g) N/A 

 
 
Section H – Source Control 
 
The minimum requirements stated in the KEDM have been applied. See the stormwater plan in Appendix 2. 
Applicable source control devices have been utilized. Refer to the Grading and ESC Plan for all short-term BMP 
measures that will be in place during construction.  

 

Section I – Ongoing Operation and Maintenance 
 
The proposed project is owned by the Kelso Housing Authority, and therefore all private on-site utilities will be 
maintained by the Kelso Housing Authority. The 12” PVC storm connection will be a public storm line, and 
therefore maintained by the city of Kelso. All water treatment devices on site shall be operated and maintained by 
the Kelso Housing Authority. Additional information regarding operations and maintenance can be found in 
Appendix 5. 
 

Section J – Groundwater Monitoring Program 
 
City of Kelso to determine if a groundwater monitoring program shall be required for the proposed project. 
 

Section K – Appendices 



 

 

 

APPENDIX 1 
MAPS 
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Cowlitz County, Washington
Survey Area Data: Version 22, Aug 23, 2021

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Nov 21, 2021—Nov 
22, 2021

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Custom Soil Resource Report

10



Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

17 Caples silty clay loam, 0 to 3 
percent slopes

0.4 10.7%

32 Clato silt loam, 0 to 3 percent 
slopes

3.0 89.3%

Totals for Area of Interest 3.4 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
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onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.
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Cowlitz County, Washington

17—Caples silty clay loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2f4w
Elevation: 0 to 50 feet
Mean annual precipitation: 38 to 50 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 195 days
Farmland classification: Prime farmland if drained and either protected from flooding 

or not frequently flooded during the growing season

Map Unit Composition
Caples, drained, and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Caples, Drained

Setting
Landform: Flood plains
Parent material: Alluvium

Typical profile
H1 - 0 to 9 inches: silty clay loam
H2 - 9 to 39 inches: silty clay loam
H3 - 39 to 60 inches: silty clay loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 18 to 24 inches
Frequency of flooding: NoneRare
Frequency of ponding: None
Available water supply, 0 to 60 inches: High (about 11.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: C/D
Ecological site: F002XB007WA - Portland Basin Wet Forest
Forage suitability group: Seasonally Wet Soils (G002XV202WA)
Other vegetative classification: Seasonally Wet Soils (G002XV202WA)
Hydric soil rating: Yes

Minor Components

Caples, poorly drained
Percent of map unit: 10 percent
Landform: Flood plains
Hydric soil rating: Yes

Custom Soil Resource Report

13



32—Clato silt loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2fch
Elevation: 30 to 300 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature: 50 to 52 degrees F
Frost-free period: 160 to 180 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Clato and similar soils: 85 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Clato

Setting
Landform: Flood plains
Parent material: Alluvium derived from sedimentary rock

Typical profile
H1 - 0 to 11 inches: silt loam
H2 - 11 to 80 inches: silt loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: NoneRare
Frequency of ponding: None
Available water supply, 0 to 60 inches: High (about 11.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 1
Hydrologic Soil Group: B
Ecological site: F002XB004WA - Portland Basin Forest
Forage suitability group: Soils with Few Limitations (G002XV502WA)
Other vegetative classification: Soils with Few Limitations (G002XV502WA)
Hydric soil rating: No

Minor Components

Newberg
Percent of map unit: 5 percent
Landform: Alluvial cones
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Hydric soil rating: No
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C1.1

GENERAL NOTES

1. THE CONTRACTOR IS RESPONSIBLE FOR EROSION CONTROL DURING AND AFTER INSTALLATION OF ALL UTILITY WORK
ASSOCIATED WITH UTILITY TRENCHES.

2. SEDIMENT CONTROL SHALL BE ESTABLISHED PRIOR TO THE COMMENCEMENT OF WORK AND MAINTAINED
THROUGH THE LIFE OF THE PROJECT, AS CALLED OUT ON THE PLANS.

3. ALL EXPOSED AND UNWORKED SOILS SHALL BE STABILIZED BY A SUITABLE APPLICATION OF AN APPROPRIATE BEST
MANAGEMENT PRACTICE (BMP).  DURING THE PERIOD FROM OCTOBER 1 TO APRIL 30 NO SOIL SHALL BE EXPOSED
FOR MORE THAN TWO (2) DAYS.  FROM MAY 1 TO SEPTEMBER 30 NO SOIL SHALL BE EXPOSED FOR MORE THAN
SEVEN (7) DAYS.

4. PAVEMENT SWEEPING AND SHOVELING IS REQUIRED.  WASHING THE PAVEMENT INTO THE EXISTING STORM SYSTEM
WILL NOT BE PERMITTED.

5. THE CONTRACTOR SHALL MAINTAIN ON-SITE A WRITTEN DAILY LOG OF EROSION CONTROL PRACTICE MAINTENANCE.

6. IF THE CITY INSPECTOR OR ENGINEER(S) HAS EVIDENCE OF POOR CONSTRUCTION PRACTICES OR EROSION CONTROL
TECHNIQUES, CITATIONS AND/OR A STOP WORK ORDER SHALL BE ISSUED UNTIL PROPER MEASURES HAVE BEEN
TAKEN AND APPROVED BY CITY OF VANCOUVER.  IF THE BMP'S APPLIED TO A SITE ARE INSUFFICIENT TO PREVENT
SEDIMENT FROM REACHING WATER BODIES, ADJACENT PROPERTIES, OR PUBLIC RIGHT-OF-WAY, THEN THE
DIRECTOR SHALL REQUIRE ADDITIONAL BMP'S.

7. EROSION CONTROL AS SHOWN ON THE PLANS ARE THE BASE RECOMMENDATIONS, AND ARE IN NO WAY INTENDED
TO REPRESENT ALL OF THE POTENTIAL EROSION CONTROL MEASURES THAT MAY BE REQUIRED DURING
CONSTRUCTION.  CONTRACTOR SHALL BE RESPONSIBLE FOR GRADING OF TEMPORARY CUT-OFF DITCHES,
SEDIMENTATION PONDS, SUMPS, BAKER TANKS™, BYPASS PUMPING, AND/OR OTHER MEANS AS REQUIRED AND
NECESSARY TO CONTROL STORM WATER RUNOFF DURING CONSTRUCTION SO THAT NO SILT-LADEN WATER LEAVES
THE PROJECT SITE. ALL SUCH MEASURES SHALL BE AT CONTRACTOR'S EXPENSE.

1. CONTRACTOR SHALL REMOVE AND DISPOSE OF TREES, STUMPS, BRUSH, ROOTS, AND OTHER UNACCEPTABLE
MATERIAL OFF-SITE.  MATERIAL SHALL BE DISPOSED OF IN SUCH A MANNER AS TO MEET LOCAL REGULATIONS.

2. ALL CONSTRUCTION WITHIN CITY OF KELSO RIGHT-OF-WAY SHALL HAVE AN APPROVED TRAFFIC CONTROL PLAN AND
RIGHT-OF-WAY PERMIT PRIOR TO ANY ON-SITE CONSTRUCTION.

3. TWO-WAY TRAFFIC MUST BE MAINTAINED AT ALL TIMES ON THE ADJACENT PUBLIC STREETS.

4. THE APPLICANT MAY BE REQUIRED TO PROVIDE FLAGGING, SIGNS, AND OTHER TRAFFIC CONTROL DEVICES FOR SAFE
TRUCK ACCESS ONTO PUBLIC STREETS.  ALL SUCH DEVICES SHALL CONFORM TO THE STANDARDS ESTABLISHED IN THE
LATEST ADOPTED EDITION OF THE "MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES" (MUTCD) PUBLISHED BY THE
U.S. DEPARTMENT OF TRANSPORTATION AND THE MODIFICATIONS TO THE MUTCD FOR STREETS AND HIGHWAYS
FOR THE STATE OF WASHINGTON.

5. PRIOR TO BEGINNING CONSTRUCTION, ALL AREAS OF THE SITE THAT WILL RECEIVE FOUNDATIONS, STRUCTURAL FILL,
FLOOR SLABS, OR PAVEMENT SHALL BE STRIPPED OF TOP SOIL, ROOTS, AND UNSUITABLE FILLS, I.E., EXCAVATED TO
NON-ORGANIC, NATIVE UNDISTURBED SOIL OR COMPACTED STRUCTURAL FILL.  REFER TO THE GEOTECH REPORT FOR
OVER EXCAVATION REQUIREMENTS.

6. SEE GEOTECH REPORT FOR GENERAL SITE CONDITIONS AND INFORMATION.

1. ALL MATERIALS AND METHODS OF CONSTRUCTION AND INSTALLATION FOR WATER, SEWER, STORM WATER
FACILITIES, AND EROSION CONTROL MEASURES, SHALL CONFORM TO  CITY OF KELSO  "ENGINEERING DESIGN
MANUAL". CONSTRUCTION SHALL BE AS PER THE MOST CURRENT STANDARD DETAILS CONTAINED THEREIN.

2. TRANSPORTATION ELEMENTS OF THESE PLANS SHALL CONFORM TO THE STANDARDS AND DETAILS SPECIFIED IN
THE CITY OF KELSO ENGINEERING DESIGN MANUAL.

3. STREET SIGNING AND STRIPING SHALL BE INSTALLED BY THE DEVELOPER.  ALL STREET SIGNS AND STRIPING SHALL BE
INSTALLED PER THE MUTCD.

4. STREET LIGHTING WILL BE INSTALLED BY THE DEVELOPER PER P.U.D. APPROVED STREET LIGHTING PLANS.

5. PRE-PAVING AS-BUILTS SHALL BE SUBMITTED TO THE CITY OF KELSO CONSTRUCTION OFFICE AND CITY INSPECTOR
FOR BOTH SANITARY SEWER AND STORM SEWER, PRIOR TO PAVING.

6. PAVING WILL NOT BE ALLOWED DURING WET OR COLD WEATHER, PER WSDOT SPECIFICATIONS.

7. ANY SIGNIFICANT DEVIATIONS FROM THE PLANS WILL REQUIRE A REQUEST FROM THE APPLICANT'S ENGINEER AND
APPROVAL FROM THE CITY'S ENGINEER AND CITY INSPECTOR.

8. ALL PAVEMENT SHALL BE STRAIGHT CUT PRIOR TO PAVING. EXISTING PAVEMENT SHALL BE REMOVED AS NECESSARY
TO PROVIDE A SMOOTH TRANSITION FOR BOTH RIDE AND DRAINAGE.

9. SUBGRADE PREPARATION DURING WET OR WINTER TIME CONSTRUCTION IS USUALLY/OFTEN NOT FEASIBLE.  A WET
OR WINTER TIME PLAN SHALL BE SUBMITTED TO CITY OF KELSO, DEVELOPMENT ENGINEERING STAFF FOR REVIEW
AND APPROVAL IF THE CONTRACTOR PLANS TO COMMENCE WITH CONSTRUCTION DURING WET WEATHER
CONDITIONS.  IF PAVING FROM OCTOBER 15TH TO MARCH 3OTH, A WET WEATHER SUBGRADE PREPARATION PLAN
IS REQUIRED.  THE SUBGRADE MUST BE OVER EXCAVATED AND A GEOTEXTILE LINER USED.  THE INSPECTOR SHALL
APPROVE A COMPLETE PROOF ROLL TEST ON BOTH SIDES OF THE STREET.

GENERAL NOTES

EROSION CONTROL

GRADING NOTES

1. TRACER WIRE SHALL BE INSTALLED ALONG THE TOP OF ALL PIPE. EXTEND THE TRACER WIRE INTO MANHOLES AND
ALL OTHER STRUCTURES, THEN UP THE INSIDE WALL OF STRUCTURES AND ATTACH THE WIRE TO THE TOP INSIDE OF
THE STRUCTURE. PROVIDE 3 FEET OF COILED TRACER WIRE SLACK ATTACHED TO THE TOP INSIDE OF THE STRUCTURE.

2. MANHOLES AND TYPE 2 CATCH BASINS SHALL BE ADJUSTED TO GRADE FOLLOWING PAVING. ADJUST TO GRADE
USING AN APPROVED FOUR-POINT ADJUSTMENT SYSTEM SUCH AS THE RIMRISER SHIMLESS ADJUSTMENT SYSTEM,
OR APPROVED EQUAL.

3. STORM SEWERS AND APPURTENANCES SHALL BE CLEANED, AIR TESTED AND DEFLECTION TESTED AFTER BACKFILLING.
THE LOW PRESSURE AIR TEST METHOD SHALL BE USED. TV INSPECTION SHALL BE PERFORMED AFTER CLEANING,
TESTING AND CORRECTIONS ARE COMPLETE. CLEANING, AIR TESTING, INFILTRATION TESTING, DEFLECTION TESTING,
AND TV INSPECTION SHALL BE COMPLETED PRIOR TO PAVEMENT RESTORATION OF THE TRENCH. AN ELECTRONIC
COPY OF THE TV INSPECTION VIDEO AND THE TV INSPECTION REPORT SHALL BE PROVIDED TO THE INSPECTOR. TOP
LIFT OF PAVING SHALL NOT BE PLACED UNTIL THE INSPECTOR HAS APPROVED THE TV INSPECTION.

4. ALL MANHOLES SHALL BE WATERTIGHT. FOLLOWING BACKFILL AND PRIOR TO FINAL PAVING, PERFORM VACUUM
TESTING ON MANHOLES PER THE REQUIREMENTS OF THE SUPPLEMENT TO STANDARD PLAN B-15.20-01.

5. AS-BUILT DRAWINGS AND TV REPORTS SHALL BE PROVIDED PRIOR TO FINAL ACCEPTANCE.

STORM NOTES

1. TRACER WIRE SHALL BE INSTALLED ALONG THE TOP OF ALL PIPE. EXTEND THE TRACER WIRE INTO MANHOLES AND
ALL OTHER STRUCTURES, THEN UP THE INSIDE WALL OF STRUCTURES AND ATTACH THE WIRE TO THE TOP INSIDE OF
THE STRUCTURE. PROVIDE 3 FEET OF COILED TRACER WIRE SLACK ATTACHED TO THE TOP INSIDE OF THE STRUCTURE.

2. MANHOLES SHALL BE ADJUSTED TO GRADE FOLLOWING PAVING. ADJUST USING AN APPROVED FOUR-POINT
ADJUSTMENT SYSTEM SYSTEM SUCH AS THE RIMRISE SHIMLESS ADJUSTMENT SYSTEM, OR APPROVED EQUAL.

3. SANITARY SEWERS AND APPURTENANCES SHALL BE CLEANED, AIR TESTED AND DEFLECTION TESTED AFTER
BACKFILLING. THE LOW PRESSURE AIR TEST METHOD SHALL BE USED. TV INSPECTION SHALL BE PERFORMED AFTER
CLEANING, TESTING AND CORRECTIONS ARE COMPLETE. CLEANING, AIR TESTING, INFILTRATION TESTING, DEFLECTION
TESTING, AND TV INSPECTION SHALL BE COMPLETED PRIOR TO PAVEMENT RESTORATION OF THE TRENCH. AN
ELECTRONIC COPY OF THE TV INSPECTION VIDEO AND THE TV INSPECTION REPORT SHALL BE PROVIDED TO THE
INSPECTOR. TOP LIFT OF PAVING SHALL NOT BE PLACED UNTIL THE INSPECTOR HAS APPROVED THE TV INSPECTION.

4. ALL MANHOLES SHALL BE WATERTIGHT. FOLLOWING BACKFILL AND PRIOR TO FINAL PAVING, PERFORM VACUUM
TESTING ON MANHOLES PER THE REQUIREMENTS OF THE SUPPLEMENT TO STANDARD PLAN B-15.20-01.

5. AS-BUILT DRAWINGS AND TV REPORTS SHALL BE PROVIDED PRIOR TO FINAL ACCEPTANCE.

SANITARY SEWER NOTES

1. ALL WATERMAIN INSTALLATION, DISINFECTION AND TESTING SHALL COMPLY WITH WSDOT STANDARD
SPECIFICATIONS. UNIFORM PLUMBING CODE, AND CITY OF KELSO WATER DESIGN AND CONSTRUCTION STANDARDS.

WATER NOTES
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LOCATED IN THE SW QUARTER

OF SECTION 35,

TOWNSHIP 8 NORTH, RANGE 2

WEST, WILLAMETTE MERIDIAN,

IN THE CITY OF KELSO, COWLITZ

COUNTY, WASHINGTON

HORIZONTAL DATUM
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A
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C3.0

SITE PLAN

1  PROPOSED PUBLIC HALF-STREET IMPROVEMENT. SEE SHEET C3.1
FOR DETAILS.

2  SAWCUT EXISTING PAVEMENT AND REMOVE AS NECESSARY.

3  CONSTRUCT CONCRETE DRIVEWAY APPROACH PER DETAIL ON
SHEET C6.0.

4  CONSTRUCT CURB & GUTTER PER DETAIL ON SHEET C6.0.

5  CONSTRUCT CONCRETE SIDEWALK PER DETAIL ON SHEET C6.0.

6  CONSTRUCT AC PAVEMENT DRIVE AISLE PER SECTION ON SHEET
C6.0.

7  CONSTRUCT PRIVATE STANDARD CURB PER DETAIL ON SHEET
C6.0.

8  CONSTRUCT PRIVATE SIDEWALK PER SECTION ON SHEET C6.0.

9  INSTALL STANDARD PARKING STALL STRIPING PER DETAIL ON
SHEET C6.0.

10  INSTALL ADA PARKING STALL AND VAN ACCESSIBLE LOADING
STALL STRIPING PER DETAIL ON SHEET C6.0.

12  INSTALL PARALLEL PARKING STALL STRIPING PER DETAIL ON
SHEET C6.0.

13  CONSTRUCT CONCRETE PEDESTRIAN CROSSWALK. SEE GRADING
DETAILS ON SHEET C4.1 FOR ELEVATIONS.

14  TRASH & RECYCLING ENCLOSURE. REFER TO ARCHITECTURAL
PLANS FOR DETAIL.

15  COVERED MAILBOX AREA. REFER TO ARCHITECTURAL PLANS FOR
DETAIL.

16  COVERED BIKE PARKING AREA. REFER TO ARCHITECTURAL PLANS
FOR DETAIL.

17  PLAYGROUND AREA. REFER TO LANDSCAPING PLANS FOR DETAIL.

18  COMMUNITY GARDEN AREA. REFER TO LANDSCAPING PLANS FOR
DETAIL.

19  INSTALL ADA PARKING STALL SIGNAGE PER DETAIL ON SHEET C6.1.
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C3.1

WALNUT ST.

PLAN & PROFILE

25  CONSTRUCT HALF STREET IMPROVEMENT PER SECTION THIS SHEET.

26  SAWUCT AND REMOVE EXISTING PAVEMENT AS NECESSARY.

27  PROTECT EXISTING PAVEMENT.

28  PROTECT EXISTING MANHOLE. ADJUST TO FINISH GRADE AS NECESSARY.

29  CONSTRUCT CURB AND GUTTER PER DETAIL ON SHEET C6.0.

30  CONSTRUCT CONCRETE DRIVEWAY PER DETAIL ON SHEET C6.0.

31  CONSTRUCT SIDEWALK PER DETAIL ON SHEET C6.0.
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1 2 3 4 5

A

B

C

D

C4.0

GRADING &

ESC PLAN

SEE GRADING DETAIL
1 ON SHEET C4.1

SEE GRADING DETAIL
2 ON SHEET C4.1

35  INSTALL CONSTRUCTION ENTRANCE PER DETAIL ON SHEET C6.3.

36  INSTALL SEDIMENT FENCE PER DETAIL ON SHEET C6.3.

37  INSTALL INLET PROTECTION PER DETAIL ON SHEET C6.3.

38  INSTALL TREE PROTECTION FENCING PER DETAIL ON SHEET C6.3.
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DETAILS

GRADING DETAIL 2

SCALE: 1" = 5'

GRADING DETAIL 1

SCALE: 1" = 5'
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EX. PROPERTY LINE

FEMA FLOODPLAIN LIMITS

W
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 S
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40
41

42

43

43

43

STM MH 1-1

34.2 LF 12" PVC STM S=0.0100

194.6 LF 12" PVC STM S=0.0050

STM MH 1-2

28.1 LF 6" PVC STM S=0.0100

STM CB 1-2.1

57.7 LF 6" PVC STM S=0.0050

STM CB 1-2.2

11.2 LF 6" PVC STM S=0.0200

STM CB 1-2.3

STM CB 1-1.1

43

10
+0

0
11

+0
0

12
+0

0

41

44

STORM STRUCTURE DATA
NUMBER

STM CB 1-1.1

STM CB 1-2.1

STM CB 1-2.2

STM CB 1-2.3

STM MH 1-1

STM MH 1-2

DESCRIPTION
CONSTRUCT CATCH BASIN TYPE 1

PER DETAIL ON SHEET C6.2.
CONSTRUCT CATCH BASIN TYPE 1

PER DETAIL ON SHEET C6.2.

CONSTRUCT CATCH BASIN TYPE 1
PER DETAIL ON SHEET C6.2.

CONSTRUCT CATCH BASIN TYPE 1
PER DETAIL ON SHEET C6.2.

CONSTRUCT 48" MANHOLE OVER
EXISTING STORM LINE.

CONSTRUCT CONTECH
SINGLE-CARTRIDGE MANHOLE.

RIM ELEV.

13.56

13.78

13.75

13.84

13.65

14.52

INVERT ELEV.

12" IE OUT (NE): 6.75

6" IE OUT (W): 9.26

6" IE IN (S): 9.27
6" IE OUT (N): 9.27

6" IE OUT (N): 9.49

12" IE IN (S): 5.71
18" IE OUT (W): 5.71

18" IE IN (E): 5.71
12" IE IN (SW): 6.41

6" IE IN (S): 8.98
12" IE OUT (N): 6.68

6" IE IN (E): 8.98

SCALE: 1" = 20' (HORIZ.)
     1" = 5' (VERT.)

STORM 1
0

2

4

6

8

10

12

14

16

18

20

0

2

4

6

8

10

12

14

16

18

20

0+951+00 1+50 2+00 2+50 3+00 3+50 3+86

STM MH 1-1

12" IE IN (S): 5.71
18" IE IN (E): 5.71
12" IE IN (SW): 6.41
18" IE OUT (W): 5.71

STA: 1+00.00, 0.0'  (STM 1)
RIM: 13.65

CONSTRUCT 48" MANHOLE OVER
EXISTING STORM LINE.

194.6 LF 12" PVC STM S=0.0050

STM MH 1-2
CONSTRUCT CONTECH
SINGLE-CARTRIDGE MANHOLE.
STA: 2+94.61, 0.0'  (STM 1)
RIM: 14.52
6" IE IN (S): 8.98
6" IE IN (E): 8.98
12" IE OUT (N): 6.68

57.7 LF 6" PVC STM S=0.0050

STM CB 1-2.2
CONSTRUCT CATCH BASIN TYPE 1
PER DETAIL ON SHEET C6.2.
STA: 3+52.32, 0.0'  (STM 1)
RIM: 13.75
6" IE IN (S): 9.27
6" IE OUT (N): 9.27

11.2 LF 6" PVC STM S=0.0200

STM CB 1-2.3
CONSTRUCT CATCH BASIN TYPE 1
PER DETAIL ON SHEET C6.2.
STA: 3+63.52, 0.0'  (STM 1)
RIM: 13.84
6" IE OUT (N): 9.49

FINISHED GRADE
EXISTING GRADE

(EX.)

(EX.)

EXISTING SANITARY
CROSSING

PROPOSED SANITARY
CROSSING

PROPOSED SANITARY
CROSSING

CONSTRUCTION NOTES:
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1 2 3 4 5

A

B

C

D

C5.0

STORM

DRAINAGE PLAN

40  CONSTRUCT NEW 48" STORM MANHOLE OVER EXISTING STORM
LINE.

41  CONSTRUCT 12" PVC STORM MAIN. BACKFILL PER DETAIL ON
SHEET C6.0.

42  CONSTRUCT CONTECH SINGLE-CARTRIDGE STORM FILTER
MANHOLE PER DETAIL ON SHEET C6.1.

43  CONSTRUCT STANDARD CATCH BASIN TYPE 1 PER DETAIL ON
SHEET C6.2.

44  CONSTRUCT 6" PVC STORM MAIN. BACKFILL PER DETAIL ON
SHEET C6.0.
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60 61

50
50

59
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52
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51
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5456

50

81 LF 6" DI WTR

114 LF 6" DI WTR

5544
 L

F 
4"

 D
I W

TR

62

80.1 LF 6" PVC SAN S=0.0050

67.6 LF 6" PVC SAN S=0.0050

36.6 LF 6" PVC SAN S=0.0200

35.0 LF 6" PVC SAN S=0.0200

EX. SSMH 4

SAN MH A-1SAN MH A-2

1+
00

2+
00

3+00 4+00

5+00

5+93

SANITARY STRUCTURE DATA
NUMBER

EX. SSMH 4

SAN MH A-1

SAN MH A-2

LOCATION

SAN A STA:4+39.20, 0.00

SAN A STA:5+86.92, 0.00

SAN A STA:5+19.34, 0.00

RIM ELEV.

14.02

15.73

14.62

INVERT ELEV.

10" IE OUT (N): 10.87
6" IE IN (E): 11.37

6" IE IN (SW): 10.87
10" IE IN (E): 10.96

6" IE OUT (N): 11.61
10" IE IN (E): 11.61

10" IE OUT (W): 11.61

6" IE OUT (NE): 11.27
6" IE IN (S): 11.27

(EX.)
(PLUG)

(EX.)

(PLUG)
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A

B

C

D

C5.1

SANITARY &

WATER PLAN

50  CONNECT TO EXISTING WATER LINE PER DETAIL ON SHEET C6.2.

51  INSTALL 4" GATE VALVE.

52  INSTALL 2" DOMESTIC WATER METER PER DETAIL ON SHEET C6.2.

53  WATER SERVICE BUILDING POINT OF CONNECTION.

54  INSTALL NEW 48" SANITARY MANHOLE AND CONNECT EXISTING
SANITARY LINE.

55  CONNECT TO EXISTING SANITARY LINE.

56  CONSTRUCT NEW 48" SANITARY MANHOLE PER DETAIL ON SHEET C6.1.

59  SANITARY SEWER BUILDING POINT OF CONNECTION.

60  REMOVE EXISTING WATER LINE.

61  REMOVE EXISTING SANITARY LINE.

62  INSTALL FIRE HYDRANT PER DETAIL ON SHEET C6.2.

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
D

AutoCAD SHX Text
L

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
A

AutoCAD SHX Text
C

AutoCAD SHX Text
H

AutoCAD SHX Text
E

AutoCAD SHX Text
D.

AutoCAD SHX Text
B

AutoCAD SHX Text
L

AutoCAD SHX Text
L

AutoCAD SHX Text
Y

AutoCAD SHX Text
K

AutoCAD SHX Text
E

AutoCAD SHX Text
40581

AutoCAD SHX Text
R

AutoCAD SHX Text
S

AutoCAD SHX Text
H

AutoCAD SHX Text
I

AutoCAD SHX Text
N

AutoCAD SHX Text
G

AutoCAD SHX Text
T

AutoCAD SHX Text
O

AutoCAD SHX Text
E

AutoCAD SHX Text
O

AutoCAD SHX Text
F

AutoCAD SHX Text
W

AutoCAD SHX Text
A

AutoCAD SHX Text
N

AutoCAD SHX Text
T

AutoCAD SHX Text
P

AutoCAD SHX Text
R

AutoCAD SHX Text
S

AutoCAD SHX Text
A

AutoCAD SHX Text
T

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
G

AutoCAD SHX Text
I

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
E

AutoCAD SHX Text
D

AutoCAD SHX Text
I

AutoCAD SHX Text
A

AutoCAD SHX Text
L

AutoCAD SHX Text
O

AutoCAD SHX Text
N

AutoCAD SHX Text
R

AutoCAD SHX Text
E

AutoCAD SHX Text
G

AutoCAD SHX Text
I

AutoCAD SHX Text
S

AutoCAD SHX Text
T

AutoCAD SHX Text
N

AutoCAD SHX Text
F

AutoCAD SHX Text
E

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
O

AutoCAD SHX Text
E

AutoCAD SHX Text
E



3" OF H.M.A. CL. 1/2", PG 64-22
(91% COMPACTION PER ASTM D-2041)

8" C.S.B.C.
(95% COMPACTION PER ASTM D-1557)

HMA DRIVE AISLE SECTION

N.T.S.

STD. CURB

16
"

3"

NOTES:

6" STANDARD

7-3/4"

1

CONCRETE SHALL BE 4000 PSI MIN., 3-1/2"
SLUMP (MAX.).

CURBS ADJACENT TO PAVEMENT OR
SIDEWALK TO HAVE EXPANSION AND/OR
CONSTRUCTION JOINTS TO MATCH EXISTING
PATTERNS.

3/8" EXPANSION JOINTS SHALL BE PLACED AT
45' MAXIMUM SPACING, ON BOTH SIDES OF
CATCH BASINS, AT TOPS OF DRIVEWAYS, AND
ALL CHANGES IN DIRECTION.  1 1/2" CUT
JOINTS TO BE PLACED AT 15' MAXIMUM
SPACING.

5-1/2"
1"R1/2"R

6

1.

2.

3.

CURB DETAILS

N.T.S.

CURB SHALL BE PLACED ON 3" MIN. DEPTH
5/8"-0 CRUSHED AGGREGATE.

4.

5.

6.

7.

COMPACT SUBGRADE AND AGGREGATE TO
95% MAXIMUM DRY DENSITY.

CURB TO BE MEDIUM BROOM FINISHED.

WHERE MATCHING EXISTING CURBS, ALL
EXISTING EDGES SHALL BE SAWCUT.

FULLY COMPACTED SUBGRADE, MIN. 12"
(95% COMPACTION PER ASTM D-698)

VARIES PER PLAN

18.0'
4" WHITE STRIPE
(TYP.)

PARKING STALL STRIPING

NTS

STANDARD CURB

STD. CURB & GUTTER

12
"

3"

6" STANDARD

18"

1

5-1/2"
1"R1/2"R

6
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DETAILS

CONCRETE SIDEWALK

NTS

NOTE:

TYP. ISOLATION
(EXPANSION) JOINT TYP. CONTRACTION JOINT

PRE MOLDED
JOINT MATERIAL

CONCRETE PAVEMENT JOINTS

T/3

STANDARD DRIVEWAY SECTION

CONTRACTION JOINTS AT
APPROX. 15' INTERVALS

ISOLATION JOINT REQUIRED IF
ABUTTING AGAINST EXIST.
CONCRETE SIDEWALK

JOINT IF AGAINST EXIST. SIDEWALK

CONTINUE PATTERN
THROUGH DRIVEWAY APRON

COUPLING

NOTE:

TOOLED
"DUMMY" JOINTS

AT APPROX. 5'
INTERVALS

STANDARD CURB

JOINT IN SIDEWALK TO
MATCH JOINT IN CURB

PLACE BOND BREAKER BETWEEN
CURB AND SIDEWALK

WEEP HOLE LOCATE
AS DIRECTED

SIDEWALKS 8 FEET AND WIDER SHALL HAVE A LONGITUDINAL
CONTRACTION JOINT AT THE MIDPOINT.

ALL JOINTS TO BE TOOLED
WITH 1/2" RADIUS UNLESS
SAWCUT

PRIVATE CONCRETE

SIDEWALK/PATH SECTION

NTS

4" 3000 PSI MINIMUM PORTLAND
CEMENT CONCRETE

4" MIN. DEPTH 3/4" MINUS CRUSHED
SURFACING TOP COURSE

COMPACTED SUBGRADE
(95% COMPACTION-RELATIVE
DENSITY)

PARKING SIGN
(SEE PLAN FOR SIGN LOCATION)

8.0' (MIN.)9.0'

36° TYP.

2' TYP.

4" WHITE LINE

ACCESS AISLE

9.0'

ACCESSIBLE ROUTE

ACCESSIBLE PARKING
STALL

MAX SLOPE 2% ANY
DIRECTION

ACCESSIBLE
PARKING STALL
MAX SLOPE 2%
ANY DIRECTION

1'-4"

1'

2"

2"

4"

2'
-4

"

4"

4"

4"

9"

2"

4.
5"

10.5"

1. SYMBOL AND PAINT SHALL MEET CURRENT A.D.A. ACCESSIBILITY GUIDELINE AND
OREGON TRANSPORTATION COMMISSION REQUIREMENTS.

2. SYMBOL SHALL HAVE A BACKGROUND MEETING CURRENT A.D.A. ACCESSIBILITY
GUIDELINE AND OREGON TRANSPORTATION COMMISSION REQUIREMENTS.

NOTES:

WHITE TRAFFIC PAINT TO BE
METHYL METHACRYLATE
(MMA) (TYP)

R=1
'-4

"

R=5"

ACCESSIBLE PARKING SYMBOL

NTS
VAN/STANDARD ACCESSIBLE PARKING

STALL & AISLE STRIPING DETAIL

NTS

N

O

P

A

R

K

I

N

G

VAN

STANDARD CURB

WHEEL STOP

4" WHITE
STRIPE (TYP.)

AutoCAD SHX Text
D

AutoCAD SHX Text
L

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
A

AutoCAD SHX Text
C

AutoCAD SHX Text
H

AutoCAD SHX Text
E

AutoCAD SHX Text
D.

AutoCAD SHX Text
B

AutoCAD SHX Text
L

AutoCAD SHX Text
L

AutoCAD SHX Text
Y

AutoCAD SHX Text
K

AutoCAD SHX Text
E

AutoCAD SHX Text
40581

AutoCAD SHX Text
R

AutoCAD SHX Text
S

AutoCAD SHX Text
H

AutoCAD SHX Text
I

AutoCAD SHX Text
N

AutoCAD SHX Text
G

AutoCAD SHX Text
T

AutoCAD SHX Text
O

AutoCAD SHX Text
E

AutoCAD SHX Text
O

AutoCAD SHX Text
F

AutoCAD SHX Text
W

AutoCAD SHX Text
A

AutoCAD SHX Text
N

AutoCAD SHX Text
T

AutoCAD SHX Text
P

AutoCAD SHX Text
R

AutoCAD SHX Text
S

AutoCAD SHX Text
A

AutoCAD SHX Text
T

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
G

AutoCAD SHX Text
I

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
E

AutoCAD SHX Text
D

AutoCAD SHX Text
I

AutoCAD SHX Text
A

AutoCAD SHX Text
L

AutoCAD SHX Text
O

AutoCAD SHX Text
N

AutoCAD SHX Text
R

AutoCAD SHX Text
E

AutoCAD SHX Text
G

AutoCAD SHX Text
I

AutoCAD SHX Text
S

AutoCAD SHX Text
T

AutoCAD SHX Text
N

AutoCAD SHX Text
F

AutoCAD SHX Text
E

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
O

AutoCAD SHX Text
E

AutoCAD SHX Text
E



W
I
L
L
L
O

W
 
G

R
O

V
E

12/01/2022

22012

1
1

0
6

 
W

A
L

N
U

T
 
S

T
R

E
E

T

K
E

L
S

O
,
 
W

A
 
9

8
6

2
6

LAND USE

PERMIT

REV DATE FILE

1220  Main  Street,     Suite 150,    Vancouver,  WA   98660
phone:  360.750.1131   www.hhpr.com   fax:  360.750.1141

Harper
Houf Peterson
Righellis Inc.

E N G I N E E R S   P L A N N E R S

LANDSCAPE ARCHITECTS  SURVEYORS

DATE:

PM:

JOB:

P

R

E

L

I

M

I

N

A

R

Y

N

O

T

 

F

O

R

C

O

N

S

T

R

U

C

T

I

O

N

  C   ACCESS ARCHITECTURE

THESE DRAWINGS ARE THE PROPERTY OF

ACCESS ARCHITECTURE, LLC AND ARE NOT TO

BE REPRODUCED IN ANY MANNER, EXCEPT

WITH THE PRIOR WRITTEN APPROVAL FROM

ACCESS ARCHITECTURE, LLC.

1 2 3 4 5

A

B

C

D

C6.1

DETAILS

0.017
<0.20

25
18"

2
12.53

PSORB

PVC

PVC

6"
6"

8.06
8.06

5.76 PVC 6"

NOTES:
SIGN BACKGOUND: WHITE, RETRO-REFLECTIVE SHEETING
SIGN LEGEND: GREEN, RETRO-REFLECTIVE
SYMBOL: WHITE ON BLUE BACKGROUND, RETRO-REFLECTIVE

NOTES:
SIGN BACKGOUND: WHITE, RETRO-REFLECTIVE SHEETING
SIGN LEGEND: GREEN, RETRO-REFLECTIVE SHEETING

RESERVED PARKING SIGN DETAIL

NTS
VAN ACCESSIBLE PARKING SIGN DETAIL

NTS

FINISH GRADE

SIGN PER PLAN

FOOTING PER
GROUND MOUNT
POST DETAIL

SQUARE STEEL POST.
POSTS TO BE PAINTED
WHITE AT ACCESSIBLE
LOCATIONS.

SIGN PER PLAN

SIGNS SHALL MEET CURRENT MUTCD AND
OREGON TRANSPORTATION REQUIREMENTS

SIGN INSTALL DETAIL

NTS

84" FROM
FINISHED GRADE

V-LOC BREAKAWAY POST
ANCHOR SYSTEM

2 1/2" x 2 1/2" x 3/16" (O.D.) x 26"
LONG SLEEVE

24
" 18

"

MIN. 12" DIA. CONCRETE
FOOTING, CL. 3000

UNDISTURBED NATIVE SOIL OR
COMPACTED FILL

1"

GROUND MOUNT POST DETAIL

NTS

2" x 2" SQUARE STEEL POST.  USE
V-LOC BREAKAWAY POST ANCHOR
SYSTEM. MEET STATE
REQUIREMENTS FOR HEIGHT.

12"

18
"

18"

9"
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A

B

C

D

PROVIDE FULL WIDTH
OF INGRESS/EGRESS
AREA

NOTES:

AS REQUIRED 100' MINIMUM EXCEPT MAY

BE REDUCED TO 50' MINIMUM FOR SITES

WITH LESS THAN 1 ACRE OF EXPOSED SOIL.
EXISTING PAVEMENT OR

APPROVED ACCESS POINT

NTS
GRAVEL CONSTRUCTION ENTRANCE

20' MIN.25' RADIUS
MINIMUM 12" DEEP

MINIMUM

1-1/2" TO 4"
QUARRY SPALLS

1. IF THE ENTRANCE SITS ON A SLOPE, PLACE A FILTER FABRIC FENCE DOWN GRADIENT TO
PREVENT SEDIMENT LADEN WATER FROM LEAVING THE SITE. WHEN THE CONSTRUCTION
ENTRANCE BECOMES CLOGGED WITH SEDIMENTS, TOP DRESS THE PAD WITH CLEAN 3"
MINUS ROCK.

2. ANY SEDIMENT CARRIED FROM THE SITE ONTO THE STREET SHALL BE CLEANED UP
IMMEDIATELY.

3. IF EQUIPMENT TRAVELS EXTENSIVELY ON UNSTABILIZED ROADS ON THE SITE, A TIRE AND
VEHICLE WHEEL WASH NEAR THE ENTRANCE WILL BE NEEDED.  PERFORM WASHING ON
CRUSHED ROCK.  WASH WATER WILL REQUIRE TREATMENT IN A SEDIMENT POND OR TRAP.

NOTE:

INLET PROTECTION TYPE 5

NTS
WOVEN POLYPROPYLENE SACK

POLYPROPYLENE
FILTER SACK
(WOVEN)

2"X2"X3
4"

RUBBER BLOCKS

EXPANSION
RESTRAINT

1" REBAR FOR
BAG REMOVAL

CATCH BASIN
GRATE

CATCH BASIN

STORM PIPE

1.  RECESSED CURB INLET CATCH
BASINS MUST BE BLOCKED
WHEN USING FILTER FABRIC
INLET SACKS.  SIZE OF FILTER
FABRIC INLET SACKS TO BE
DETERMINED BY
MANUFACTURER.

TR
EE

NTS
TREE PROTECTION FENCING

ORANGE MESH FENCING ON STEEL POSTS TO
FORM CONTINUOUS PROTECTIVE BARRIER
AROUND TREE(S)

UNDISTURBED
EXISTING GRADE

4'
-0

" M
IN

.

MIN. DIST. FROM TREE
EQUAL TO 1' FOR EACH 1"
CAL. DBH, OR AS SHOWN

ON PLANS

STEEL POST SECURED TO CONCRETE
BLOCK

SEDIMENT FENCE

NTS

NOTES:

FRONT VIEW

PROFILE

PLAN VIEW

⅊
ANGLE FILTER FABRIC

FENCE TO ASSURE SOIL IS TRAPPED

INTERLOCKED
2"x2" POSTS

AND ATTACH

USE STITCHED LOOPS
OVER 2"x2" POSTS

6"
2'

-6
"

4'
-0

"

3' MINIMUM
FROM TOE SLOPE

FILTER FABRIC
MATERIAL 36"
WIDE ROLLS

6' MAXIMUM SPACING

4'
-0

"

1'
-6

"
2'

-6
"

6"

1. BURY BOTTOM OF FILTER FABRIC 6"
VERTICALLY BELOW FINISHED GRADE.

2. 2"x2" FIR, PINE OR STEEL FENCE POSTS.
3. POSTS TO BE INSTALLED ON UPHILL

SIDE OF SLOPE.
4. COMPACT BOTH SIDES OF FILTER

FABRIC TRENCH.
5. PANELS MUST BE PLACED ACCORDING

TO SPACING ON DETAIL.

C6.3

DETAILS
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APPENDIX 3 
STORMWATER CALCULATIONS 

  



Each 27" Contech Phosphosorb cartridge =
18.79 gpm

18.79 gpm = 0.0486 cfs

Use one Phosphosorb cartridge for treatment
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General Model Information
Project Name: ACS Prelim Storm - treatment only

Site Name: Willow Grove

Site Address:

City:

Report Date: 12/2/2022

Gage: Longview

Data Start: 1955/10/01

Data End: 2009/09/30

Timestep: 15 Minute

Precip Scale: 1.143

Version Date: 2019/09/13

Version: 4.2.17

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
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Mitigated Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre

 Pervious Total 0

Impervious Land Use acre
 ROADS FLAT         0.325

 Impervious Total 0.325

 Basin Total 0.325

Element Flows To:
Surface Interflow Groundwater
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Routing Elements
Predeveloped Routing
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Mitigated Routing
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Analysis Results
POC 1
POC #1 was not reported because POC must exist in both scenarios and both scenarios 
must have been run.
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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



ACS Prelim Storm - treatment only 12/2/2022 1:57:15 PM Page 10

Mitigated Schematic
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Predeveloped UCI File
RUN

GLOBAL
  WWHM4 model simulation
  START       1955 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   ACS Prelim Storm - treatment only.wdm
MESSU      25   PreACS Prelim Storm - treatment only.MES
           27   PreACS Prelim Storm - treatment only.L61
           28   PreACS Prelim Storm - treatment only.L62
           30   POCACS Prelim Storm - treatment only1.dat
END FILES

OPN SEQUENCE
    INGRP              INDELT 00:15
      IMPLND       1
      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  ***
    # -  # CSNO RTOP UZFG  VCS  VUZ  VNN VIFW VIRC  VLE INFC  HWT ***
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  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           ***
    1      ROADS/FLAT             1    1    1   27    0
  END GEN-INFO
  *** Section IWATER***

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

  PRINT-INFO
    <ILS > ******** Print-flags ******** PIVL  PYR
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL    *********
    1         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     ***
    1         0    0    0    0    0    
  END IWAT-PARM1

  IWAT-PARM2
    <PLS >      IWATER input info: Part 2         ***
    # -  # ***  LSUR     SLSUR      NSUR     RETSC    
    1            400      0.01       0.1       0.1
  END IWAT-PARM2

  IWAT-PARM3
    <PLS >      IWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN              
    1              0         0
  END IWAT-PARM3

  IWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
    # -  # ***  RETS      SURS  
    1              0         0
  END IWAT-STATE1

END IMPLND
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SCHEMATIC
<-Source->                  <--Area-->     <-Target->   MBLK   ***
<Name>   #                  <-factor->     <Name>   #   Tbl#   ***
Basin  1***
IMPLND   1                       0.325     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
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    1.143          PERLND   1 999 EXTNL  PREC
WDM      2 PREC     ENGL    1.143          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
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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       15
IMPLND     IWATER SURO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   15

END MASS-LINK

END RUN
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Mitigated UCI File
RUN

GLOBAL
  WWHM4 model simulation
  START       1955 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   ACS Prelim Storm - treatment only.wdm
MESSU      25   MitACS Prelim Storm - treatment only.MES
           27   MitACS Prelim Storm - treatment only.L61
           28   MitACS Prelim Storm - treatment only.L62
           30   POCACS Prelim Storm - treatment only1.dat
END FILES

OPN SEQUENCE
    INGRP              INDELT 00:15
      IMPLND       1
      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  ***
    # -  # CSNO RTOP UZFG  VCS  VUZ  VNN VIFW VIRC  VLE INFC  HWT ***
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  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           ***
    1      ROADS/FLAT             1    1    1   27    0
  END GEN-INFO
  *** Section IWATER***

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

  PRINT-INFO
    <ILS > ******** Print-flags ******** PIVL  PYR
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL    *********
    1         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     ***
    1         0    0    0    0    0    
  END IWAT-PARM1

  IWAT-PARM2
    <PLS >      IWATER input info: Part 2         ***
    # -  # ***  LSUR     SLSUR      NSUR     RETSC    
    1            400      0.01       0.1       0.1
  END IWAT-PARM2

  IWAT-PARM3
    <PLS >      IWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN              
    1              0         0
  END IWAT-PARM3

  IWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
    # -  # ***  RETS      SURS  
    1              0         0
  END IWAT-STATE1

END IMPLND
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SCHEMATIC
<-Source->                  <--Area-->     <-Target->   MBLK   ***
<Name>   #                  <-factor->     <Name>   #   Tbl#   ***
Basin  1***
IMPLND   1                       0.325     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
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    1.143          PERLND   1 999 EXTNL  PREC
WDM      2 PREC     ENGL    1.143          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
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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 are provided 'as-is' without warranty of any kind.  The 
entire risk regarding the performance and results of this program is assumed by End User.   Clear 
Creek Solutions Inc. and the governmental licensee or sublicensees disclaim 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. or their authorized representatives have been advised of the 
possibility of such damages.  Software Copyright © by : Clear Creek Solutions, Inc. 2005-2022; All 
Rights Reserved.

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

www.clearcreeksolutions.com
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April 2017 

 

GENERAL USE LEVEL DESIGNATION FOR BASIC (TSS) AND 

PHOSPHORUS TREATMENT  

For 

CONTECH Engineered Solutions 

Stormwater Management StormFilter® 

with PhosphoSorb® media 
  

Ecology’s Decision:  

1. Based on Contech Engineered Solutions application, Ecology hereby issues the 

following use level designation for the Stormwater Management StormFilter® using 

PhosphoSorb® media cartridges: 

 General Use Level Designation (GULD) for Basic Treatment (total suspended solids) 

and for Phosphorus (total phosphorus) treatment. 

o Sized at a hydraulic loading rate of no greater than 1.67 gallon per minute 

(gpm) per square foot (sq ft.) of media surface, per Table 1. 

o Using Contech’s PhosphoSorb media. Specifications for the media shall 

match the specifications provided by the manufacturer and approved by 

Ecology. 

Table 1. StormFilter cartridge design flow rates 

for 18-inch diameter cartridges with PhosphoSorb 
media operating at 1.67 gpm/sq ft. 

Effective cartridge 

height (in) 

Cartridge flow rate 

(gpm/cartridge) 

12 8.35 

18 12.53 

27 18.79 

 

  

18.79 gpm = 0.0419 cfs
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2. Ecology approves StormFilter systems containing PhosphoSorb media for treatment at 

the cartridge flow rate shown in Table 1, and sized based on the water quality design 

flow rate for an off-line system. Contech designs their StormFilter systems to maintain 

treatment of the water quality design flow while routing excess flows around the 

treatment chamber during periods of peak bypass. Calculate the water quality design 

flow rates using the following procedures: 

 Western Washington:  For treatment installed upstream of detention or retention, 

the water quality design flow rate is the peak 15-minute flow rate as calculated using 

the latest version of the Western Washington Hydrology Model or other Ecology-

approved continuous runoff model. 

 Eastern Washington: For treatment installed upstream of detention or retention, 

the water quality design flow rate is the peak 15-minute flow rate as calculated using 

one of the three methods described in Chapter 2.2.5 of the Stormwater Management 

Manual for Eastern Washington (SWMMEW) or local manual. 

 Entire State: For treatment installed downstream of detention, the water quality 

design flow rate is the full 2-year release rate of the detention facility. 

3. The GULD designation has no expiration date but it may be amended or revoked by 

Ecology and is subject to the conditions specified below.  

Ecology’s Conditions of Use:  

StormFilter systems containing PhosphoSorb media shall comply with these conditions:  

1. Design, assemble, install, operate, and maintain StormFilter systems containing 

PhosphoSorb media in accordance with applicable Contech Engineered Solutions 

manuals, documents, and the Ecology Decision. 

2. Use sediment loading capacity, in conjunction with the water quality design flow rate, 

to determine the target maintenance interval. 

3. Owners shall install StormFilter systems in such a manner that bypass flows exceeding 

the water quality treatment rate or flows through the system will not re-suspend 

captured sediments.  

4. Pretreatment of TSS and oil and grease may be necessary, and designers shall provide 

pre-treatment in accordance with the most current versions of the CONTECH Product 

Design Manual or the applicable Ecology Stormwater Manual. Design pre-treatment 

using the performance criteria and pretreatment practices provided in the Stormwater 

Management Manual for Western Washington (SWMMWW), the Stormwater 

Management Manual for Eastern Washington (SWMMEW), or on Ecology’s 

“Evaluation of Emerging Stormwater Treatment Technologies” website. 

5. Maintenance: The required maintenance interval for stormwater treatment devices is 

often dependent upon the degree of pollutant loading from a particular drainage basin. 

Therefore, Ecology does not endorse or recommend a “one size fits all” maintenance 

cycle for a particular model/size of manufactured filter treatment device. 

 Typically, CONTECH designs StormFilter systems for a target filter media 

replacement interval of 12 months. Maintenance includes removing accumulated 
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sediment from the vault, and replacing spent cartridges with recharged 

cartridges. 

 Indications of the need for maintenance include the effluent flow decreasing to 

below the design flow rate, as indicated by the scumline above the shoulder of 

the cartridge. 

 Owners/operators must inspect StormFilter with PhosphoSorb media for a 

minimum of twelve months from the start of post-construction operation to 

determine site-specific maintenance schedules and requirements. You must 

conduct inspections monthly during the wet season, and every other month 

during the dry season. (According to the SWMMWW, the wet season in western 

Washington is October 1 to April 30. According to SWMMEW, the wet season in 

eastern Washington is October 1 to June 30). After the first year of operation, 

owners/operators must conduct inspections based on the findings during the first 

year of inspections. 

 Conduct inspections by qualified personnel, follow manufacturer’s guidelines, 

and use methods capable of determining either a decrease in treated effluent 

flowrate and/or a decrease in pollutant removal ability. 

 When inspections are performed, the following findings typically serve as 

maintenance triggers:  

 Accumulated vault sediment depths exceed an average of 2 inches, or 

 Accumulated sediment depths on the tops of the cartridges exceed an 

average of 0.5 inches, or   

 Standing water remains in the vault between rain events, or 

 Bypass during storms smaller than the design storm. 

 Note: If excessive floatables (trash and debris) are present, perform a minor 

maintenance consisting of gross solids removal, not cartridge replacement. 

6. Discharges from the StormFilter systems containing PhosphoSorb media shall not cause 

or contribute to water quality standards violations in receiving waters. 

 

 

Applicant:  CONTECH Engineered Solutions 

Applicant’s Address:  11835 NE Glenn Widing Dr. 

 Portland, OR 97220 
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Application Documents:  

 The Stormwater Management StormFilter, PhosphoSorb at a Specific Flow Rate of 1.67 

gpm/ft2, Conditional Use Level Designation Application. August 2012. 

 Quality Assurance Project Plan The Stormwater Management StormFilter® 

PhosphoSorb® at a Specific Flow Rate of 1.67 gpm/ft2 Performance Evaluation.  August  

2012. 

 The Stormwater Management StormFilter® PhosphoSorb® at a Specific Flow Rate of 

1.67 gpm/ft2, General Use Level Designation, Technical Evaluation Report. October 

2015. 

 

Applicant’s Use Level Request:  

 General use level designation as a basic (TSS) and phosphorus (total phosphorus) 

treatment device in accordance with Table 2 of Ecology’s 2011 Technical Guidance 

Manual for Evaluating Emerging Stormwater Treatment Technologies Technology 

Assessment Protocol – Ecology (TAPE). 

Applicant’s Performance Claims:  

Based on results from laboratory and field-testing, the applicant claims:  

 The Stormwater Management StormFilter® with PhosphoSorb® media operating at 1.67 

gpm/ft2 is able to remove 80% of Total Suspended Solids (TSS) for influent 

concentrations greater than 100 mg/L, is able to remove greater than 80% TSS for 

influent concentrations greater than 200 mg/L, and achieve a 20 mg/L effluent for 

influent concentrations less than 100 mg/L.   

 The StormFilter with PhosphoSorb media is able to remove 50% or greater total 

phosphorus for influent concentrations between 0.1 to 0.5 mg/L.  

Recommendations:  

Ecology finds that:  

 CONTECH Engineered Solutions has shown Ecology, through laboratory and field 

testing, that the Stormwater Management StormFilter® with PhosphoSorb® media is 

capable of attaining Ecology’s Basic and Total Phosphorus treatment goals.  

 

Findings of Fact: 

Laboratory testing 

 A Phosphosorb StormFilter cartridge test unit, operating at 28 L/min (equivalent to 1.0 

gpm/ sq. ft.), and subject to SSC with a silt loam texture (25% sand, 65% silt, and 10% 

clay by mass) originating from SCS 106 provides a mean SSC removal efficiency of 

88%; 

 A Phosphosorb StormFilter cartridge test unit, operating at 56 L/min (equivalent to 2.0 

gpm/sq. ft.), and subject to SSC with a silt loam texture (25% sand, 65% silt, and 10% 

clay by mass) originating from SCS 106 provides a mean turbidity reduction of 82%; 
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 Laboratory testing of PhosphoSorb media in a Horizontal Flow Column (HFC; a 1/24th 

scale of a full cartridge) resulted in 50 percent dissolved phosphorus removal for the first 

1,000 bed volumes. Granular activated carbon (GAC) tested under the same conditions 

resulted in 30 percent removal of dissolved phosphorus. 

Field testing 

 Contech conducted monitoring of a StormFilter® with PhosphoSorb® media at a site 

along Lolo Pass Road in Zigzag, Oregon between February 2012 and February 2015. The 

manufacturer collected flow-weighted influent and effluent composite samples during 17 

separate storm events. The system treated approximately 96 percent of the flows recorded 

during the monitoring period. The applicant sized the system at 1.67 gpm/sq. ft. 

o Influent TSS concentrations for qualifying sampled storm events ranged from 40 

to 780 mg/L. For influent concentrations less than 100 mg/L (n=2) the effluent 

concentration was less than 10 mg/L.  For influent concentrations greater than 100 

mg/L the bootstrap estimate of the lower 95 percent confidence limit (LCL95) of 

the mean TSS reduction was 85%. 

o Total phosphorus removal for 16 events with influent TP concentrations in the 

range of 0.1 to 0.5 mg/L averaged 75 percent. A bootstrap estimate of the lower 

95 percent confidence limit (LCL95) of the mean total phosphorus reduction was 

67 percent. 

Other StormFilter system with PhosphoSorb media items the Company should address:  

1. Conduct testing to obtain information about maintenance requirements in order to come up 

with a maintenance cycle.  

2. Conduct loading tests on the filter to determine maximum treatment life of the system.  

 

Technology Description: Download at: http://www.conteches.com/Products/Stormwater-

Management/Treatment/Stormwater-Management-StormFilter®.aspx 

 

 

Contact Information:  

 

Applicant:  Jeremiah Lehman  

Contech Engineered Solutions 

11815 NE Glenn Widing Drive  

Portland, OR, 97220  

503-258-3136  

jlehman@conteches.com  

 

Applicant website: www.conteches.com  

  

http://www.conteches.com/Products/Stormwater-Management/Treatment/Stormwater-Management-StormFilter.aspx
http://www.conteches.com/Products/Stormwater-Management/Treatment/Stormwater-Management-StormFilter.aspx
mailto:jlehman@conteches.com
http://www.conteches.com/
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Ecology web link:  http://www.ecy.wa.gov/programs/wq/stormwater/newtech/index.html   

Ecology:  Douglas C. Howie, P.E. 

Department of Ecology  

Water Quality Program  

(360) 407-6444  

douglas.howie@ecy.wa.gov  

 

Revision History 

Date Revision 

December 2012 Original use-level-designation document: CULD for basic and 

phosphorus treatment. 

January 2013 Revised document to match standard formatting 

August 2014 Revised TER and expiration dates 

November 2015 Approved GULD designation for Basic and Phosphorus treatment 

November 2016 Revised Contech contact information 

April 2017 Revised sizing language to note sizing based on Off-line calculations 

 

http://www.ecy.wa.gov/programs/wq/stormwater/newtech/index.html
mailto:douglas.howie@ecy.wa.gov


 

 
        

 
 

APPENDIX 4 
GEOTECHNICAL REPORT 

  































































































 

 
        

APPENDIX 5 
OPERATIONS AND MAINTENANCE 

 
 



   

 
 

General O&M Requirements and Performance Measures 
 

O&M Activity 
 

System  
Component 
 

 

Remove Sediment, 
Trash, Debris, and 
Vegetation 

Clean Out/ 
Control pollution 

Manage Vegetation 

Structural Storm 
Sewer Devices 
 
 
Sedimentation 
Compartment/ 
Catch Basin 
 
 
 
 
 
 
 
 
 
 
 
 

Sediment 
Accumulation does 
Not exceed 1 foot 
deep or exceed 
design 
specifications for 
sediment storage. 
 
 
 
 
 
 
 
 
 
 
 
 

No flammable 
Chemicals or 
vapors are 
present in 
amounts that 
would present a 
fire hazard, 
exceed pollution 
control 
requirements 
presented in this 
table, or produce 
vapors that 
exceed 10% of 
the lower 
explosive limit for 
that chemical. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Inlets/Outlets No trash/debris/ 
Sediment obstructs 
more than 25% of 
the inlet/outlet 
structure.  Flow is 
not restricted or 
impounded. 

  

 



   

 
 

Maintenance and Inspection Procedures 
 

Catch Basin and Inlet Inspection/Cleaning 
 
Inspection of catch basins and ditch inlets to be performed no less than annually or in the event of 
system failure. 

 

 Action Response/Remark 

1. Check the amount of trash, debris, and 
other material at the catch basin/ditch inlet. 

Make note of the amount of trash and other 
material at the catch basin.   Measure the 
sediment (in inches) in the catch basin or 
ditch inlet.  Note significant evidence of 
pollution (oil grease, foam, odors, etc.) 

2. Remove accessible trash, debris, 
sediment, etc. from the catch basin/ditch 
inlet. 

Place the debris on a truck so that it can be 
hauled to disposal. 

3. Inspect the catch basin/ditch inlet, 
checking that the grate and cover are in 
place and in good condition. 

Check that: 

 The frame is even with the curb 
and the top slab is free of holes 
and cracks. 

 The frame is sitting flush on the top 
slab. 

 The inlet grate is in place and is 
undamaged. 

4. Check for cracks in the catch basin/ditch 
inlet structure 

Check the basin walls, bottom, and at the 
joints of the inlet/outlet pipes.  Look for dirt 
entering the catch basin or ditch inlet 
through cracks. 

5. Check for settling and/or misalignment of 
the catch basin/ditch inlet. 

Check if: 

 The frame has settled more than 1 
inch. 

 The frame has rotated more than 2 
inches out of alignment. 

6. Make notes for machine cleaning, major 
repair, or replacement of the catch 
basin/ditch inlet. 

Note any particular problems at the catch 
basin. 

 
 

 



   

 
 

Drywells/Manholes Inspection/Cleaning 
 

Inspection of manholes to be performed no less that annually or in the event of system failure. 
 

Inspection 
 

 Action Response/Remark 

1. Test the manholes or flow structure for a 
hazardous atmosphere. 

 

2. Inspect the manhole or flow structure 
frame and cover. 

Check that: 

 The cover is accessible. 

 The manhole cover is in place and 
in good working condition. 

 All bolts and locks are in place. 

 The cover locks properly. 

 The cover is not difficult to remove. 

3. Check the amount of sediment in the 
manhole or structure. 

Measure the depth of sediment.  Record 
the depth of sediment.  Remove sediment 
when depths exceeds 1/3 the sump depth. 

4. Check for plugging of the manhole or 
control structure inlet. 

 

5. Make notes for cleaning and repair of the 
manhole or flow structure. 

Note any particular structural problems at 
the manhole or flow structure.  Note visual 
evidence of pollution or unusual odors.  
Report all problems immediately for follow-
up action. 

6. Report the work completed. Record: 

 Quantity of debris removed. 

 Significant evidence of pollution. 

 Types of defects observed. 

 
Cleaning 

 

 Action Response/Remark 

1. Test the manhole or flow structure 
manhole for a hazardous atmosphere. 

 

2. Follow vactor manufacturer guidelines to 
pump water and debris from the manhole 
or flow structure.  Closely monitor the level 
of accumulation material. 

Note any significant signs of pollution, such 
as oil and grease, foam and unusual odors. 

3. Make notes for repairs to manhole or flow 
structure. 

The manhole cover or flow control frame 
should be in place and in good condition. 

4. Report the work completed Record: 

 Amount of debris removed in CY. 

 Significant signs of pollution. 
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In addition to these two activities, it is important to check 
the condition of the StormFilter unit after major storms for 
potential damage caused by high flows and for high sediment 
accumulation that may be caused by localized erosion in the 
drainage area. It may be necessary to adjust the inspection/ 
maintenance schedule depending on the actual operating 
conditions encountered by the system. In general, inspection 
activities can be conducted at any time, and maintenance should 
occur, if warranted, during dryer months in late summer to early 
fall.

Maintenance Frequency 
The primary factor for determining frequency of maintenance for 
the StormFilter is sediment loading.

A properly functioning system will remove solids from water by 
trapping particulates in the porous structure of the filter media 
inside the cartridges. The flow through the system will naturally 
decrease as more and more particulates are trapped. Eventually 
the flow through the cartridges will be low enough to require 
replacement. It may be possible to extend the usable span of the 
cartridges by removing sediment from upstream trapping devices 
on a routine as-needed basis, in order to prevent material from 
being re-suspended and discharged to the StormFilter treatment 
system.

The average maintenance lifecycle is approximately 1-5 years. 
Site conditions greatly influence maintenance requirements. 
StormFilter units located in areas with erosion or active 
construction may need to be inspected and maintained more 
often than those with fully stabilized surface conditions.

Regulatory requirements or a chemical spill can shift maintenance 
timing as well. The maintenance frequency may be adjusted as 
additional monitoring information becomes available during the 
inspection program. Areas that develop known problems should 
be inspected more frequently than areas that demonstrate no 
problems, particularly after major storms. Ultimately, inspection 
and maintenance activities should be scheduled based on the 
historic records and characteristics of an individual StormFilter 
system or site. It is recommended that the site owner develop 
a database to properly manage StormFilter inspection and 
maintenance programs..
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Maintenance Guidelines
The primary purpose of the Stormwater Management 
StormFilter® is to filter and prevent pollutants from entering our 
waterways. Like any effective filtration system, periodically these 
pollutants must be removed to restore the StormFilter to its full 
efficiency and effectiveness.

Maintenance requirements and frequency are dependent on the 
pollutant load characteristics of each site.  Maintenance activities 
may be required in the event of a chemical spill or due to 
excessive sediment loading from site erosion or extreme storms. It 
is a good practice to inspect the system after major storm events.

Maintenance Procedures
Although there are many effective maintenance options, we 
believe the following procedure to be efficient, using common 
equipment and existing maintenance protocols. The following 
two-step procedure is recommended::

1. Inspection 

•	 Inspection of the vault interior to determine the need for 
maintenance.

2. Maintenance

•	Cartridge replacement

•	Sediment removal

Inspection and Maintenance Timing 
At least one scheduled inspection should take place per year with 
maintenance following as warranted.

First, an inspection should be done before the winter season. 
During the inspection the need for maintenance should be 
determined and, if disposal during maintenance will be required, 
samples of the accumulated sediments and media should be 
obtained.

Second, if warranted, a maintenance (replacement of the filter 
cartridges and removal of accumulated sediments) should be 
performed during periods of dry weather.
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Inspection Procedures
The primary goal of an inspection is to assess the condition of the 
cartridges relative to the level of visual sediment loading as it relates 
to decreased treatment capacity. It may be desirable to conduct this 
inspection during a storm to observe the relative flow through the 
filter cartridges. If the submerged cartridges are severely plugged, 
then typically large amounts of sediments will be present and very 
little flow will be discharged from the drainage pipes. If this is the 
case, then maintenance is warranted and the cartridges need to be 
replaced.

Warning: In the case of a spill, the worker should abort 
inspection activities until the proper guidance is obtained. 
Notify the local hazard control agency and Contech Engineered 
Solutions immediately.

To conduct an inspection:

Important: Inspection should be performed by a person who is 
familiar with the operation and configuration of the StormFilter 
treatment unit and the unit’s role, relative to detention or 
retention facilities onsite.

1.	 If applicable, set up safety equipment to protect and notify 
surrounding vehicle and pedestrian traffic.

2.	 Visually inspect the external condition of the unit and take notes 
concerning defects/problems.

3.	 Open the access portals to the vault and allow the system vent.

4.	 Without entering the vault, visually inspect the inside of the 
unit, and note accumulations of liquids and solids.

5.	 Be sure to record the level of sediment build-up on the floor of 
the vault, in the forebay, and on top of the cartridges. If flow 
is occurring, note the flow of water per drainage pipe. Record 
all observations. Digital pictures are valuable for historical 
documentation.

6.	 Close and fasten the access portals. 

7.	 Remove safety equipment. 

8.	 If appropriate, make notes about the local drainage area relative 
to ongoing construction, erosion problems, or high loading of 
other materials to the system.

9.	 Discuss conditions that suggest maintenance and make decision 
as to whether or not maintenance is needed.

Maintenance Decision Tree
The need for maintenance is typically based on results of the 
inspection.  The following Maintenance Decision Tree should be used as 
a general guide. (Other factors, such as Regulatory Requirements, may 
need to be considered).

Please note Stormwater Management StormFilter devices installed 
downstream of, or integrated within, a stormwater storage facility 
typically have different operational parameters (i.e. draindown time).  In 
these cases, the inspector must understand the relationship between 
the retention/detention facility and the treatment system by evaluating 
site specific civil engineering plans, or contacting the engineer of record, 
and make adjustments to the below guidance as necessary.  Sediment 
deposition depths and patterns within the StormFilter are likely to 
be quite different compared to systems without upstream storage 
and therefore shouldn’t be used exclusively to evaluate a need for 
maintenance.

1.	 Sediment loading on the vault floor.

a.	 If >4” of accumulated sediment, maintenance is 
required.

2.	 Sediment loading on top of the cartridge.

a.	 If >1/4” of accumulation, maintenance is required.

3.	 Submerged cartridges.

a.	 If >4” of static water above cartridge bottom for more 
than 24 hours after end of rain event, maintenance 
is required. (Catch basins have standing water in the 
cartridge bay.)

4.	 Plugged media.

a. While not required in all cases, inspection of the media 
within the cartridge may provide valuable additional 
information.

b. If pore space between media granules is absent, 
maintenance is required.

5.	 Bypass condition.

a.	 If inspection is conducted during an average rain fall 
event and StormFilter remains in bypass condition 
(water over the internal outlet baffle wall or submerged 
cartridges), maintenance is required.

6.	 Hazardous material release.

a.	 If hazardous material release (automotive fluids or other) 
is reported, maintenance is required.

7.	 Pronounced scum line.

a.	 If pronounced scum line (say ≥ 1/4” thick) is present 
above top cap, maintenance is required.



Important: Care must be used to avoid damaging the 
cartridges during removal and installation. The cost of 
repairing components damaged during maintenance will be 
the responsibility of the owner.

C.	 Set the used cartridge aside or load onto the hauling 
truck. 

D.	 Continue steps a through c until all cartridges have been 
removed.

Method 2:
A.	 This activity will require that maintenance personnel enter 

the vault to remove the cartridges from the under drain 
manifold and  place them under the vault opening for 
lifting (removal).  Disconnect each filter cartridge from the 
underdrain connector by rotating counterclockwise 1/4 of 
a turn.  Roll the loose cartridge, on edge, to a convenient 
spot beneath the vault access.

B.	 Unscrew the cartridge cap.

C.	 Remove the cartridge hood and float.

D.	 At location under structure access, tip the cartridge on its 
side.

E.	 Empty the cartridge onto the vault floor. Reassemble the 
empty cartridge.

F.	 Set the empty, used cartridge aside or load onto the 
hauling truck.

G.	 Continue steps a through e until all cartridges have been 
removed.
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Maintenance
Depending on the configuration of the particular system, 
maintenance personnel will be required to enter the vault to 
perform the maintenance. 

Important: If vault entry is required, OSHA rules for confined 
space entry must be followed. 

Filter cartridge replacement should occur during dry weather. 
It may be necessary to plug the filter inlet pipe if base flows is 
occurring.

Replacement cartridges can be delivered to the site or customers 
facility. Information concerning how to obtain the replacement 
cartridges is available from Contech Engineered Solutions.

Warning: In the case of a spill, the maintenance personnel 
should abort maintenance activities until the proper guidance 
is obtained. Notify the local hazard control agency and 
Contech Engineered Solutions immediately.

To conduct cartridge replacement and sediment removal 
maintenance:

1.	 If applicable, set up safety equipment to protect maintenance 
personnel and pedestrians from site hazards.

2.	 Visually inspect the external condition of the unit and take 
notes concerning defects/problems.

3.	 Open the doors (access portals) to the vault and allow the 
system to vent.

4.	 Without entering the vault, give the inside of the unit, 
including components, a general condition inspection. 

5.	 Make notes about the external and internal condition of 
the vault. Give particular attention to recording the level of 
sediment build-up on the floor of the vault, in the forebay, 
and on top of the internal components.

6.	 Using appropriate equipment offload the replacement 
cartridges (up to 150 lbs. each) and set aside.

7.	 Remove used cartridges from the vault using one of the 
following methods:

Method 1:
A.	 This activity will require that maintenance personnel enter 

the vault to remove the cartridges from the under drain 
manifold and  place them under the vault opening for 
lifting (removal).  Disconnect each filter cartridge from the 
underdrain connector by rotating counterclockwise 1/4 of 
a turn.  Roll the loose cartridge, on edge, to a convenient 
spot beneath the vault access.

	 Using appropriate hoisting equipment, attach a cable 
from the boom, crane, or tripod to the loose cartridge. 
Contact Contech Engineered Solutions for suggested 
attachment devices.

B.	 Remove the used cartridges (up to 250 lbs. each) from the 
vault.
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8.		 Remove accumulated sediment from the floor of the 
vault and from the forebay. This can most effectively be 
accomplished by use of a vacuum truck.

9. 	Once the sediments are removed, assess the condition of the 
vault and the condition of the connectors. 

10.	Using the vacuum truck boom, crane, or tripod, lower and 
install the new cartridges. Once again, take care not to 
damage connections.

11.	Close and fasten the door.

12.	Remove safety equipment.

13.	Finally, dispose of the accumulated materials in accordance 
with applicable regulations. Make arrangements to return the 
used empty cartridges to Contech Engineered Solutions.

Related Maintenance Activities - 
Performed on an as-needed basis
StormFilter units are often just one of many structures in a more 
comprehensive stormwater drainage and treatment system. 

In order for maintenance of the StormFilter to be successful, it 
is imperative that all other components be properly maintained. 
The maintenance/repair of upstream facilities should be carried 
out prior to StormFilter maintenance activities. 

In addition to considering upstream facilities, it is also important 
to correct any problems identified in the drainage area. Drainage 
area concerns may include: erosion problems, heavy oil loading, 
and discharges of inappropriate materials.

Material Disposal
The accumulated sediment found in stormwater treatment 
and conveyance systems must be handled and disposed of in 
accordance with regulatory protocols. It is possible for sediments 
to contain measurable concentrations of heavy metals and 
organic chemicals (such as pesticides and petroleum products). 
Areas with the greatest potential for high pollutant loading 
include industrial areas and heavily traveled roads. 

Sediments and water must be disposed of in accordance with 
all applicable waste disposal regulations. When scheduling 
maintenance, consideration must be made for the disposal of 
solid and liquid wastes. This typically requires coordination with 
a local landfill for solid waste disposal. For liquid waste disposal 
a number of options are available including a municipal vacuum 
truck decant facility, local waste water treatment plant or on-site 
treatment and discharge.



Inspection Report

Date:— —————————————Personnel:— ————————————————————————————————————

Location:—————————————System Size:______________________________ Months in Service:— ————————————

System Type: 	 Vault 	 Cast-In-Place 	 Linear Catch Basin 	 Manhole 	 Other:____________

Sediment Thickness in Forebay:______________________________________________________ Date:_ ____________________________

Sediment Depth on Vault Floor:________________________________________________________________________________________

Sediment Depth on Cartridge Top(s):_ __________________________________________________________________________________

Structural Damage:— ————————————————————————————————————————————————

Estimated Flow from Drainage Pipes (if available):—————————————————————————————————————

Cartridges Submerged:	 Yes   	 No 	 Depth of Standing Water:———————————————————————

StormFilter Maintenance Activities (check off if done and give description)	

	 Trash and Debris Removal:— ———————————————————————————————————————————

	 Minor Structural Repairs:—————————————————————————————————————————————

	 Drainage Area Report— —————————————————————————————————————————————

	 Excessive Oil Loading: 	 Yes 	 No 	 Source:— ———————————————————————

	 Sediment Accumulation on Pavement:	 Yes 	 No 	 Source:— ———————————————————————

	 Erosion of Landscaped Areas: 	 Yes 	 No 	 Source:— ———————————————————————

Items Needing Further Work: — ————————————————————————————————————————————

Owners should contact the local public works department and inquire about how the department disposes of their street waste 
residuals. 

Other Comments: 

—————————————————————————————————————————————————————————

—————————————————————————————————————————————————————————

—————————————————————————————————————————————————————————

—————————————————————————————————————————————————————————

—————————————————————————————————————————————————————————

—————————————————————————————————————————————————————————

—————————————————————————————————————————————————————————

—————————————————————————————————————————————————————————

Review the condition reports from the previous inspection visits.



StormFilter Maintenance Report

Date:— —————————————Personnel:— ————————————————————————————————————

Location:—————————————System Size:— ———————————————————————————————————

System Type: 	 Vault 	 Cast-In-Place 	 Linear Catch Basin 	 Manhole 	 Other:___________

List Safety Procedures and Equipment Used:———————————————————————————————————————

—————————————————————————————————————————————————————————

—————————————————————————————————————————————————————————

System Observations
Months in Service:___________________________________________________________________________________________________

Oil in Forebay (if present):	 Yes	 No 

Sediment Depth in Forebay (if present):—————————————————————————————————————————

Sediment Depth on Vault Floor:— ———————————————————————————————————————————

Sediment Depth on Cartridge Top(s):— —————————————————————————————————————————

Structural Damage: — ————————————————————————————————————————————————

Drainage Area Report
Excessive Oil Loading:	 Yes	 No 	 Source:— —————————————————————————

Sediment Accumulation on Pavement:	 Yes	 No	 Source: — —————————————————————————

Erosion of Landscaped Areas:	 Yes	 No	 Source:— —————————————————————————

StormFilter Cartridge Replacement Maintenance Activities
Remove Trash and Debris:	 Yes	 No 	 Details:— ——————————————————————————

Replace Cartridges:	 Yes	 No 	 Details:— ——————————————————————————

Sediment Removed:	 Yes	 No 	 Details:— ——————————————————————————

Quantity of Sediment Removed (estimate?):	

Minor Structural Repairs:	 Yes	 No	 Details:— —————————————————————————

Residuals (debris, sediment) Disposal Methods:———————————————————————————————————————

Notes:

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————
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