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Project Overview

This report has been prepared to outline the existing and proposed stormwater conditions for the
Ocean Beach Clinic project. This report is intended to meet the City of lwaco Development Standards
of 2015 and the 2024 Stormwater Management Manual for Western Washington (SWMMWW)
requirements.

The proposed project is located within the Ocean Beach Hospital (OBH) campus on the corner of First
Avenue (US-101) and Ash Street in llwaco, Washington. The main existing driveway is located on First
Avenue and a smaller driveway connecting to Ash Street is located at the back of the existing paved
parking lot. The project includes a building addition to an existing clinic building and a new parking
lot.

Existing site includes a medical clinic building, a residential building, a helicopter pad, a paved asphalt
parking lot, and an additional gravel parking lot. The site topography consists of relatively flat areas
with gradual slopes in the surrounding landscape areas on the project site.

The existing on-site stormwater conveyance system consists of catch basins, manholes, roof drains,
and the connections between them. A majority of the site drains from the northwest corner and flows
southeast, dropping approximately 4-feet from the highest point to the lowest point. Flows continue
offsite to the southeast and eventually to a natural stream in a wetlands area approximately 155-feet
from the lowest corner of the site. The westernmost section of the site and the existing sidewalk
drain towards the roads that border the north and west edges of the property.

The proposed stormwater systems have been designed to manage as close to the same amount of
existing drainage as possible. The stormwater flow is limited to not exceed the pre-development rate
in accordance with the standards. Table 1 below provides a breakdown of relevant area types,
magnitudes, and impervious percentages. (See Appendix 1a and 1b — Existing Basin Map and
Proposed Basin Map, respectively.)

TABLE 1: Basin Area Breakdown

Basin Area Breakdown
Impervious Area Pervious Area Total
Area Type (SF) (SF) (SF) Total (AC) | % Impervious
Existing condition 21,140 9,600 30,740 0.706 69%
Proposed condition 24,070 6,670 30,740 0.706 78%

An erosion and sediment control plan has been prepared for the construction of the proposed
condition (see Appendix 2b — Demolition and Erosion Control Plan).
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Minimum Requirements

The proposed redevelopment constitutes land-disturbing activity. Based on Section 5.2 of the City of
Ilwaco Development Standards, on-site detention or infiltration systems shall be provided to ensure
that stormwater flow rates following development do not exceed the pre-development rate in
accordance with the Stormwater Management Manual for Western Washington (SWMMWW).
Details of these requirements can be found in the 2024 SWMMWW. Table 2 below contains a
breakdown of the minimum requirements, management strategy, and references within the report

that pertain to each minimum requirement.

TABLE 2: Minimum Requirements Summary

2024 Stormwater Management Manual for Western Washington

Minimum Requirements Summary

Requirement

Requirement Summary

Requirement Management
Strategy

Reference

1 - Preparation of

All projects shall prepare a
Stormwater Site Plan for local
government review.
Stormwater Site Plans shall use
site-appropriate development

Site plans have been prepared
for the proposed site

Stormwater Site principles, as required and N/A
stormwater management
Plans encouraged by local strate
development codes, to retain gY:
native vegetation and minimize
impervious surfaces to the
extent feasible (I1-3.4.1).
. All new development and
2 - Construction redevelopment projects are
Stormwater res onsiEIe for pre\J/entin A draft SWPPP will be provided
Pollution p. . P g to the contractor and updated | N/A
. erosion and discharge of
Prevention sediment and other pollutants as necessary.
(SWPP) P

into receiving waters (I-3.4.2).

3- Source Control
of Pollution

All known, available and
reasonable source control
BMPs must be applied to all
projects. Source control BMPs
must be selected, designed,
and maintained according to
this manual (1-3.4.3).

Appropriate source control
BMPs have been applied to
limit pollution to the
stormwater system.

Erosion control measures will
also be put in place during
construction to manage source
control pollution.

See Appendix 5b —

Demolition and Erosion

Control Plan
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TABLE 2: Minimum Requirements Summary (continued)

2024 Stormwater Management Manual for Western Washington
Minimum Requirements Summary
Requirement Requirement Summary Requirement Management Strategy Reference
Natural drainage patterns shall
be maintained and discharges
from the project site shall
4- occur at the natural location, to
Preservation the maximum extent The ultimate outfall connection to the
of Natural practicable. The manner by existing City of llwaco stormwater N/A
Drainage which runoff is discharged from | system remains the same as the
Systems and the project site must not cause | existing conditions.
Outfalls a significant adverse impact to
downstream receiving waters
and downgradient properties
(1-3.4.4).
Projects shall employ on-site
Stormwater Management
BMPs in accordance with the LID performance standards have been
. following: project thresholds, met using the below-grade detention
5 - On-Site . s .
standards, and lists to infiltrate, | BMP (arch chamber system) used to See Appendix 3¢ —
Stormwater . .
Management disperse, and retain meet MR 7 — Flow Control. See MGS Flood Report
& stormwater runoff on-site to Appendix 3¢ — MGS Flood Report for
the maximum extent feasible the system passing the LID criteria.
without causing flooding or
erosion impacts (I-3.4.5).
. See Appendix 3a
Projects shall employ Runoff and 3Ep_
Treatment BMPs in accordance . .
. . StormFilter catch basins have been Stormwater
6 - Runoff with the following thresholds, . . . .
. sized to treat all pollution-generating Cartridge
Treatment standards, and requirements to . . .
surfaces draining onsite. Selection and MGS
remove pollutants from
Flood Output
stormwater runoff (1-3.4.6). .
Respectively.
Projects must provide flow The proposed project controls flow
I hei h h th f i
7 — Flow control to reduce the impacts through the use o proprletar.y syste.ms See Appendix 3c -
of stormwater runoff from and a flow control manhole sized using
Control . . MGS Flood Report
hard surfaces and land cover approved continuous modeling
conversions (I-3.4.7). software for western Washington.
The requirements apply only to
projects whose stormwater
8 - Wetland discharges into a wetland, The proposed project does not N/A
Protection either directly or indirectly discharge into a wetland.
through a conveyance system
(1-3.4.8).
An operation and maintenance
manual shall be provided for
9 - Operation proposed stormwater facilities | An Operation and Maintenance See Appendix 4 —
and and BMPs, and the party (or Manual is included in Appendix 4 — Operations and
Maintenance | parties) responsible for Operations and Maintenance Plan. Maintenance Plan.
maintenance and operation
shall be identified (I-3.4.9).
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Soils Evaluation

The Natural Resources Conservation Service’s (NRCS) hydrologic soil group map was used to
determine the hydrologic soil group as type B and can be found in Appendix 5a.

The Geotech report noted the Washington DNR Map categorizes the soil site class as D-E and agrees
with the class D classification. They also mention that soils onsite contain 40.3-50.6% moisture
content and an Atterberg limit test resulting in SILT of high liquid limit. See Appendix 5b —
Geotechnical Report. For this reason, a soil ground D/saturated was used for modeling purposes.

The field investigation performed by Rapid Soil Solutions, Inc. (RSS) indicated that the soils were a
mixture of Missoula flood deposits. Determining through the infiltration tests that the soils at a depth
of 4-feet were determined to be silty clay. HA#1 showed an infiltration rate of 7 in/hr and HA#2
showed an infiltration rate of 0.7 in/hr. Groundwater, according to the Washington Department of
Ecology, was estimated at 9-feet below the site grades. During the investigation, RSS found water at
approximately 11.5-feet below grade near HA#2. This would put the groundwater at an approximate
elevation of 87.00. See Appendix 5¢ — Field Investigation.

Source Control

The primary pollutant that poses a risk for release into the surrounding environment during and after
construction is sediment. If native soils or imported stockpiled materials are exposed to rain during
grading activities, storm runoff can suspend loose soil particles and carry them downstream. During
construction, the necessary erosion control measures will be installed to reduce the possibility of
releasing pollutants offsite (see Appendix 2b — Demolition and Erosion Control Plans).

Post-construction, the use of “trapped” area drains and filtered catch basins will effectively prevent
sediment from moving offsite. All pervious areas will either be re-seeded or landscaped and covered
with mulch to prevent sediment-laden runoff as well.

Post-construction drainage contaminated by dissolved metals is due mainly to the operation of
automobiles. The main contributors to metal pollution are car brake pads and oil deposits on asphalt
roadways. Given the site's low traffic, metal pollution is not considered a substantial pollutant risk.
Per the SWMMWW Table 1-4.4, our project can be classified as a low-pollutant generating site.
Therefore, the facilities implemented onsite should satisfy the required treatment for solids, oils, and
metals (see Table I-4.5 in the SWMMWW). All catch basins installed in this project will be “filtered”
catch basins, which will keep floatable materials like oil within the catch basin and limit the discharge
of oils and other pollutants.

On-site Stormwater Management

The proposed design methodology for on-site stormwater management will incorporate filtered
catch basins, an underground arch chamber detention system, landscape area drains, and a flow
control manhole.

The primary method of conveyance to stormwater management facilities is sheet flow into filtered
catch basins or landscape area drains connected to the arch chamber detention system before tying
into the existing storm system.
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Runoff Treatment Analysis and Design

Per the SWMMWW requirements, all infiltration treatment facilities are to be preceded by a method
of pretreatment. This requirement has been met through the use of Contech StormFilter catch basins
designed to treat runoff from pollution-generating surfaces.

Flow Control Analysis and Design

Flow control requirements will be met through the use of an Arch Chamber as a detention system
controlled with a flow control manhole. See Appendix 2c — Details and Appendix 3¢ — MGS Flood
Report.

Section 5.2-H of the City of Ilwaco Development Standards notes that “all infiltration systems shall be
open at the top to allow for maintenance.” However, a Chambermaxx Detention system was used as
the basis of design due to the infeasibility of an above-ground infiltration system, given the site size
and the maintainability of the Chambermaxx system. The system will include a diversion manhole
designed for access to a containment row for inspection and maintenance. The containment row is
intended to act as a low-treatment strategy since sediment loading is expected to be minimal within
the arch chamber system.

While the Chambermaxx system is referred to as a detention system, separation fabric will be used
to allow for limited infiltration into the native soils. A factored infiltration rate of 0.315 in/hr was
determined using Table V-5.4 of the SWMMWW and applying the total correction factor of 0.45 to
the 0.7 in/hr infiltration rate determined at the HA#2 location in the field investigation by RSS. See
Table 3 below for assumed correction factors.

TABLE 3: Correction Factors

Design Value

Correction Factor Range Selected
Site variability and number of
locations tested (CFv) 0.33-1.0 1.0

Test Method
0.75 for large-scale PIT
0.50 for small-scale PIT
Grain Size Method.
0.40 for % passing No.200 > 10
0.50 for % passing No.200 < 10 but > 5

Uncertainty of test method (CFt) 0.75 for % passing No.200 < 5 0.5
0.9 for all BMPs other than bioretention and permeable

Degree of influent control to prevent pavement

siltation and bio-buildup (CFm) 1.0 for bioretention and permeable pavement 0.9

0.9-1.0 for permeable pavement
Quality of pavement aggregate base
material (CFb) 1.0 for all BMPs other than permeable pavement 1.0
Total Correction Factor (CFr) =CFb* CFb* CFb* CFb 0.45
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Conveyance System

Storm

All proposed stormwater piping was designed to convey the 25-year 24-hour design storm. Pipe sizing
is based on the Santa Barbara Urban Hydrograph (SBUH) runoff rates. Modeling of the conveyance
system was performed using Autodesk Storm and Sanitary Analysis (SSA). A basin map showing areas
considered in conveyance calculations can be found in Appendix 1b. Inlet structures associated with
basins and detailed conveyance calculations can be found in Appendix 3d — Subbasin Summary and
3e — Conveyance Summary. Surcharging occurs in the run of pipe from CB-02 to the Arch Chamber
system due to the depth of water in the system, and the inability to raise the pipe higher because of
the surface elevation at that corner of the site. Surcharging is also shown occurring in the pipe from
the Arch Chamber system to FCMH-01 because the pipe is flat and part of the detention system. No
ponding of structures occurs during the 24-hour, 25-year, or 100-year storm events.

All areas on site are conveyed to the arch chamber system below the proposed parking lot before
passing through a flow control manhole and tying into the existing storm system in First Ave. N. A
flow control manhole with an orifice allows flow to be released at a rate which meets the
requirements in the SWMMWW and is modelled using MGS-Flood, a continuous modeling system
approved for use in this region. (See Appendix 2c — Details and Appendix 3c — MGS Flood Report). An
overflow structure is also provided within the overflow manhole, allowing the system to discharge as
necessary during larger storm events. SSA was also used to verify that no structures overtop during
the 24-hour 100-year storm event.

Basin 1 consists of pervious landscape, an existing sidewalk being replaced, and a proposed sidewalk
providing a route to the new expansion. The existing drainage path in this area drains to the existing
intersection northwest of the site and the proposed condition maintains this same direction. This
area is not managed by the detention system and flows offsite.

Basin 2 consists of landscape areas and drainage from the concrete mechanical enclosure and is
picked up by an area drain before being conveyed to the Arch chamber system.

Basin 3 is split into 5 subbasins (a-e) that each connect to their own stubs. The main roof drains to
the north and is split equally among the northernmost 3 stubs, while the walkways between the
existing building and the expansion each have their own small connections.

Basin 4 consists of a concrete plaza between the covered walkways and the existing and proposed
buildings.

Basin 5 consists of a landscape area near the main entrance to the expansion.

Basin 6 consists of runoff from the proposed sidewalk on site, the access drive, and the existing
landscape island. Runoff is directed to a StormFilter catch basin to be treated before being directed
to the Arch chamber system.

Basin 7 consists of runoff from a majority of the proposed parking lot, landscape islands, and some
sidewalks, as well as a section of Ash Street to the north that drains onsite. Runoff is directed to a
StormFilter catch basin to be treated before being directed to the Arch chamber system.
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Basin 8 consists of existing impervious area being replaced in the paved parking lot south of the site
and is not being managed as part of this project. No pervious area is being converted to impervious
and no additional area is being directed towards this location. Stormwater from this area appears to
drain to existing stormwater management facilities constructed under a previous project southeast
of the existing parking lot. No documentation on the existing facilities has been found.

Alignment SD-1 collects runoff from area drains, building roof leaders, and the proposed access drive
through a filtered catch basin before conveying everything to the arch chamber system below the
proposed parking lot.

Alignment SD-2 runs from the arch chamber system to the existing storm in First Avenue. Stormwater
runoff from the entire site is detained in the underground arch chamber detention system and slowly
released through a flow control manhole to the existing storm system and is allowed to overflow
during large storm events.

Operations and Maintenance

See Appendix 4 — Operations and Maintenance for the operation and maintenance procedures for all
the stormwater systems that can be found within the site.

Engineering Conclusions

Based on the requirements of the City of llwaco and the Stormwater Management Manual for
Western Washington, flow control, treatment, and conveyance components will be met and have
enough capacity to manage the storm events to the maximum extent feasible and should be
approved as designed.
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Appendix 1
Existing Basin Map
Proposed Basin Map
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SHEET NOTES

1. ON-SITE PIPE BEDDING AND BACKFILL FOR ALL UTILITIES PER DETAIL 2/C7.01.

2. STRUCTURES LOCATIONS ARE BASED ON CENTER OF STRUCTURE.

O

STORM DRAINAGE KEY NOTES

NOTE

1

SD

DESCRIPTION

DETAIL REF.

CONNECT TO EXISTING CB IN FIRST AVE. N. CONTRACTOR TO FIELD VERIFY

LOCATION AND INVERT PRIOR TO CONSTRUCTION.

BASIS OF DESIGN IS AN UNDERGROUND ARCH CHAMBER DETENTION SYSTEM.

1&2/C7.02

REFER TO CONTECH CHAMBERMAXX STORMWATER RETENTION SYSTEM
STANDARD DETAILS ON SHEET C7.02. SYSTEM IS SIZED FOR A MINIMUM VOLUME

OF 3,530-CF.

ADD DUCTILE IRON SLEEVE FOR PIPE RUN UNDER BUILDING. COORDINATE

FOOTING ELEVATIONS TO BE BELOW PIPE INVERTS.

CONNECT TO STORM DRAIN/ROOF DRAIN. SEE PLUMBING PLANS FOR ROOF

DRAIN LOCATIONS, INVERTS, AND CONTINUATION. SIZE AS NOTED.

UTILITY CROSSING. PROVIDE 12" MIN. CLEARANCE, U.N.O.

UTILITY LABEL LEGEND

1/C7.01

STRUCTURE LABEL

UTILITY TYPE (SD=STORM DRAINAGE)
STRUCTURE TYPE CALLOUT
| ID NUMBER (WHERE APPLICABLE)

—

XX XX-XX

X+XXXRT X.X' ———— LOCATION (WHERE APPLICABLE)
RIM=

[E IN = XX.X

STRUCTURE INFO (WHERE APPLICABLE)
[E OUT = XX.X

PIPE LABEL

UTILITY LENGTH

2 NICKERSON STREET, SUITE 200
SEATTLE, WASHINGTON 98109
206.957.6400

111 SW Fifth Ave., Suite 2600
Portland, OR 97204
0: 503.542.3860
F: 503.274.4681

www.kpff.com

PROJECT

OBH EXPRESS
CARE CLINIC AND
ILWACO CLINIC
RENOVATION

P246864.00

176 1ST AVENUE N.

ILWACO, WA 98624

BID SET

BID SET 12 MAR 2026
REVISIONS

A DESCRIPTION DATE

m UTILITY SIZE
I | UTILITY TYPE
, ASH STREET I
/ / ______________________________________________________________________ e o XXLF - XX" XX
— S\ — — — — — — — 0 e — ) —— O ——— /A S s S | = 0 ——
/ = = 6LF-6'SD \\ T S - F _— _— — S=X.XX% SLOPE (WHERE APPLICABLE)
! 5 $=0.73% l ; L__L'
/ / Y/ AR T s | STRUCTURE TYPE
[ T f=< —_— — -6 LF-8'sD | * o
; @\ /®\II L e 4 SD AD-01 7‘ SD C0-04 = <100 Sl SD HB-03 (56.25°) | CALLOUT DESCRIPTION DETAIL REF.
| Y 94LF-8"Sp" | 7 LF - 24"SD AD AREA DRAIN 8/C7.01
/ I $=0.70% |/ ALF - 6'SD Iu I | L I 1| $=0.00% | I CB CONCRETE FILTER CATCHBASIN 384/C7.02
| SD HB-07 (90°) 4| L sidh $=0.50% - TS ~ SD CO-02 - 2l SD CONN-03 @ | Cco CLEANOUT TO GRADE 3/C7.01
5LF-6'sD—]_ |S=0-50%g=: TR, § 5D WYE.02 $=0.73% | IE 24" OUT=95.00 (W) | FCMH  FLOW CONTROL MANHOLE 6/C7.01
$=0.50% I 25 LF - 8'SD IE 24" OUT=95.00 (E) | STUB STUB
: L 6 LF - 6'SD P o TEE TEE CONNECTION
Z SD STUB-0 SD) SD STUB-05 $=0.66% . \ ) WYE WYE CONNECTION
! S ! | I
_ 7LF-6"SD I . ' ) SDCONN-01  —
LLI _ ~ 1 ..I.r\; N
=~ | Sé?)-%’g’ 0 SD STUB-01 'l SD FCMH-01+ | u ) IE 6" IN=95.00 (E) |
<C i} o "
~ SD HB-06 (45°) B SD DMH-01 ), 9LF - 6'SD |
% oo - SD CB-01 IE 6" IN=95.75 (S) ) S=4.23% I
/ x| | CLINIC SD WYE-01 . LFﬁG"SD IE 24" OUT=95.00 (N) ) SDHB-02 (45)
= EXPANSION  15LF-6sD P stz EEOTEROE D swiz || SD STRUCTURE TABLE
/ S=0.73% « eI
I ~al - _— .
/ : 10 LF - 6"SD | i SD HB-08 (45°) |
SD HB-05 (45°) 7LF-6'SD $=3.19% m i
. S5=3.19% SD CO-01 15 LF - 6"SD I STRUCTURE ID | NORTHING | EASTING | RIM ELEVATION | INVERT ELEVATIONS
17 LF-6"SD ) | 55 LF - 6"SD S=3.19%
$=0.50% SD STUB-02 = — — A m 20 LF - 6"SD — I :
e 3 S=3 19% “ \_ 2 1 AD-01 1017230 | 9904.78 102.00 IE 6" OUT=99.08 (E)
I ‘ : S$=4.23%
[ SD HB-01 (90°) IE 6" IN=98.66 (W
( /_ A ] SD STUB-03 - - _SDTER0IZ L I_I_I_I_I_ AD-02 1009662 | 993190 10220 I 6 OUT=08.66 (=
\ ! I - - — =98.66 (E)
| 7LF-6"SD |
' $=0.50% ' \- SD CB-02 | AD-03 10096.62 | 9890.97 102.29 IE 6" OUT=98.86 (E)
I LF - 6"SD — ( - " —
| SD AD-03 36 3:0655% SD AD-02 ] | 100F 6D I CB-01 1013034 | 9950.41 10175 IE 6" OUT=99.45 (SW)
- — - 5LF - 6"SD — ' " $=3.29%
, T — = s=050% LSD Wyeqs  10LF-6'SD— | = - CB-02 10099.70 | 10081.49 98.84 IE 6" OUT=96.54 (N)
: S — \ S=O-50% SD HB—04 (450) I COMPACT COMPACT COMPACK OOMPAOT COMPACT COMPAOT
| | | IE 6" IN=98.00 (W)
I I | | CO-01 10109.80 | 9955.11 102.28 IE 6" IN=98.00 (SW)
| | | | IE 6" OUT=98.00 (E)
| / |
| | IE 6" IN=98.79 (W)
| | | : C0-02 1017230 | 9944.66 104.18 IE 6" 0UT=98.79 (S)
I
I/ | I | IE 6" IN=99.10 (W)
| | C0-03 10167.82 | 9902.91 100.64 IE 6" IN=99.10 (SW)
I I L ] | IE 6" OUT=99.10 (E)
| / ! —
I IE 8" IN=94.18 (E)
| CO-04 10178.18 | 9910.94 102.77 IE 8" OUT=94.18 (W)
I
| IE 6" IN=95.75 (S)
! — I DMH-01 10124.95 | 10010.16 102.02 IE 24" OUT=95.00 (N)
| , — 5 IE 24" OUT=95.00 (E)
7 |
| | 7 O @ IE IN=92.84 (N)
T ~/ ! EX-CB 1017820 | 9817.34 99.10 IE 8" IN=93.53 (E)
! < ( IE OUT=92.70 (S)
I =4 IE 24" IN=95.00 (E)
| ; FCMH-01 1015346 | 10003.45 103.08 IE 8" OUT=95.00 (N)
I i
I ]
|
|l I SD STRUCTURE TABLE SD STRUCTURE TABLE
' L
I |
| | /¥ | — STRUCTURE ID | NORTHING | EASTING | INVERT ELEVATIONS STRUCTURE ID | NORTHING | EASTING | INVERT ELEVATIONS
I o / O> () '. CONN-01 10125.00 10067.31 | IE 6" IN=95.00 (E) STUB-01 10159.82 9936.59 | IE 6" OUT=98.93 (E)
|
- / | IE 24" IN=95.00 (S) STUB-02 10100.84 | 9937.58 | IE 6" OUT=98.56 (E)
/> — e 1 II CONN-03 10153.46 | 10010.09 | IE 24" OUT=95.00 (W)
| -~ == % @ IE 24" OUT=95.00 (E) STUB-03 1010162 | 9874.09 | IE 6" OUT=98.96 (E)
C} C/‘ / 1 n
p——— e c— G IS CEE———  CEEED D SN G D S G G G emm— —— s S S G GEEES NS S S G G S S I S | N <) o)W -— e SIS DS SN SIS SR S SEEEEEEEEES SN S SIS SEEe SEe S e S o |E 6" |N:9624 (W) STUB-O4 1016279 985584 IE 6 OUT=9937 (N)
: \F f— % —5 STUB-05 10162.82 | 9897.92 | IE6" OUT=99.14 (NE)
! | . IE 6" IN=95.38 (SE)
I TEE-01 10109.82 | 9944.66 | IE 6" IN=98.33 (N)
| ] . IE 8" IN=94.83 (S) IE 6" OUT=98.33 (E)
' - HB-03 (5625°) | 10178.15 | 1000345 | | gv oiiT=04.83 (W)
| | . . IE 6" IN=98.70 (W)
. IE 6" IN=98.61 (W) TEE-02 10159.82 | 9944.66 | IE6"IN=98.70 (N)
HB-04 (45°) 10096.62 | 994190 | e 6w OUT=98.61 (NE) IE 6" OUT=98.70 (S)
. IE 6" IN=98.88 (W) IE 6" IN=98.44 (NE)
HB-05 (45°) 1010162 | 989063 | g g ouT=08.88 (SE) WYE-01 1012459 | 9944.66 | IE 6" IN=98.44 (N)
IE 6" OUT=98.44 (S)
. IE 6" IN=99.08 (W)
WYE-02 1017230 | 9910.94 | IE 6" IN=99.04 (SW)
0 ane IE 6" IN=99.34 (S) IE 6" OUT=99.04 (E)
HB-07 (90°) 10167.79 | 985584 | | v oUT=00.34 (E)
IE 6" IN=98.84 (W)
] . IE 6" IN=95.69 (S) WYE-03 10096.62 9895.63 | IE 6" IN=98.84 (NW)
SCALE 1INCH = 20 FEET

e — e —

20 0 20

40

SHEET TITLE

STORM DRAINAGE
PLAN

SHEET NUMBER

C5.00
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SHEET NOTES

1. CONTRACTOR MAY STAGE WITHIN LIMITS OF DEMOLITION. COORDINATE WITH OWNER FOR
CONSTRUCTION STAGING OUTSIDE OF LIMITS OF DEMOLITION AND INSIDE THE PROJECT
PROPERTY.

2. REMOVE ALL SITE COMPONENTS AND RECYCLE COMPONENTS AS REQUIRED IN THE
SPECIFICATIONS.

3. GENERAL DEMOLITION PERMIT SHALL BE SECURED BY THE CONTRACTOR.

4. ALL TRADE LICENSES AND PERMITS NECESSARY FOR THE PROCUREMENT AND COMPLETION OF
THE WORK SHALL BE SECURED BY THE CONTRACTOR PRIOR TO COMMENCING DEMOLITION.

5. THE CONTRACTOR SHALL PRESERVE AND PROTECT FROM DAMAGE ALL EXISTING RIGHT-OF-WAY
SURVEY MONUMENTATION DURING DEMOLITION. THE CONTRACTOR IS RESPONSIBLE FOR
COORDINATING AND PAYING FOR THE REPLACEMENT BY A LICENSED SURVEYOR OF ANY
DAMAGED OR REMOVED MONUMENTS.

6. PROTECT ALL ITEMS ON ADJACENT PROPERTIES AND IN THE RIGHT OF WAY INCLUDING BUT NOT
LIMITED TO SIGNAL EQUIPMENT, PARKING METERS, SIDEWALKS, STREET TREES, STREET LIGHTS,
CURBS, PAVEMENT AND SIGNS. CONTRACTOR SHALL BE RESPONSIBLE FOR RESTORING ANY
DAMAGED ITEMS TO ORIGINAL CONDITION.

7. PROTECT STRUCTURES, UTILITIES, SIDEWALKS, AND OTHER FACILITIES IMMEDIATELY ADJACENT 2 NICKERSON STREET, SUITE 200
TO EXCAVATIONS FROM DAMAGES CAUSED BY SETTLEMENT, LATERAL MOVEMENT, UNDERMINING, | SEATTLE, WASHINGTON 98109
WASHOUT AND OTHER HAZARDS. 206.957.6400

8. SAWCUT STRAIGHT LINES IN SIDEWALK, AS NECESSARY.

9.  CONTRACTOR IS RESPONSIBLE TO CONTROL DUST AND MUD DURING THE DEMOLITION PERIOD,

AND DURING TRANSPORTATION OF DEMOLITION DEBRIS. ALL STREET SURFACES OUTSIDE THE
CONSTRUCTION ZONE MUST BE KEPT CLEAN.

@ DEMOLITION KEY NOTES

' /
/; 1 SAWCUTLINE

/ 2 PROTECT WATER LINE
/ FOUND 1/2" LR. W/YPC SAN MH 3 PROTECT CURB 111 S it Ave, St 260

/ (SMASHED) N. 24.71" FROM CALCULATED LINE \ /;Wg ; 34.(% — 4 PROTECT SANITARY LATERAL o gg;zkg;f;l:gggg

< - ' www.kpff.com

SAN' MH - : I I ® 8" PVC (E) IE=91.52 5  REMOVE NORTH-SOUTH ALIGNMENT OF FENCE
RIM=99.85 NS TBM 1 / : PROJECT P246864.00
8" PVC (E) IE=88.51 SAN — A/, SAN ——_ TEI_ EL TEL TEL TEL TEL /T@/ TEL TEL TEL TEL TEL — 6  PROTECT EAST-WEST ALIGNMENT OF FENCE
1 A
12" PVC (N) IE=87.12 N SAN SAN — SAN SAN SAN SAN SAN SAN SAN SAN 7 REMOVE CURB TO EDGE OF SAWCUT OBH EXPRESS

8 RESIDENTIAL BUILDING, FENCE, VEGETATION, AND TREES REMOVED BY OWNER.

127 PVT‘ (S) IF=8/.27
5 8957 08" £ 210.70° () 9  REMOVE ELECTRICAL SERVICE. SEE ELECTRICAL PLANS FOR DIRECTION ON MODIFICATION. CAR E C LI N IC AN D

Vi ,JBE'\En-

-i-i--i-ASEST-i-i-i-i--W-i-wi-\iN--Wi
\

\AL \AS A
Vv 4 — /

- == e i - iy e e T e s i phange T SN P T —_— ) —_— e —_— e — —_— e —
N 89°p708" W. 776.58" X ’ e ’ ' - 7 |
7 \f-/ 16575 G B 50:00 | 10 REMOVE CONCRETE PAD ILWACO CLINIC
| ~ : 1.4 0’ FOUND BENT 1/2” LR, (NO | 11 PROTECT TREE - REFERENCE LANDSCAPE PLANS FOR PROTECTION DETAILS
l \ /! ) CAP) N. 3.64" & W. 0.42° I 12 CONCRETE WASHOUT RENOVATION
°5): I STM LB / FROM CALCULATED CORNER
-2/ ; RIM=99.13 | & ) | | 13 PROTECT CLINIC BUILDING. SEE ARCHITECTURAL AND STRUCTURAL PLANS FOR SELECTIVE
Ik DEMOLITION AS PART OF THE BUILDING EXPANSION.
18’ ICPP (S) IE=92.70 Zl IS BUILDING I 5 Fip | .
18’ ICPP (N) IE=92.84 z’ b | : TP o 14 REMOVE ALL WOOD BOLLARDS SURROUNDING ELECTRICAL EQUIPMENT
I / | /l S | =0 ﬁl;ROKEN] UNABLE TO -CET 1€ e~ - = : 15 PROTECT PUBLIC CONCRETE SIDEWALK
&y | - N
| NI T S S o o 18- S (9 EROSION CONTROL KEY NOTES 6 1o AVENUE N
E
’g / %\, / }l l / 02_3 _ : e : § ‘ 1 TEMPORARY CONSTRUCTION ENTRANCE ILWACO. WA 986221
N | ° Y]
| | 2 / S @ N = S A = 2 INLET PROTECTION
/ L i 3 STRAW WATTLES
S.C. STA 774’+58.5/6 / I 14y = ‘ = o | BID SET
| / ’, % I N, FOUND 1/2” 1R, W/YPC - x : / = ( b 4 SEDIMENT CONTROL FENCE
R=1106.00" / o E}, / FOUND 1/2” 1R FENCE IS EAST 0.3 & I % I , \\\ | N B BID SET 12 MAR 2026
A =105'34" " P LS o ) : — — —————  PROPERTY LINE
el 06051’45»4/5 / / N / — o FOUND(ONZ/&B b ’S 9 / UND & HELD-3/4 : . FOUND 1/2" LR W/1PC §I DEMOLITION/WORK LIMITS (SHOWN OFFSET FOR CLARITY) o
CHF27.95 'l e 219287y 1 < L/ "DAvs #15646” 357E 0.5 S mE .. /N oescrprion oiTE
I | R [ | - \\K e v 7.75" SOUTH END OF — —  SAWCUTLINE
oL ST 1144448 | %_ A S 89'57'39" 14262 . T——1 : _ = ‘ ] 000 ™ FENCE IS EAST .6’ = 0 b b B Pk} F b - REMOVE ORABANDON UTILITY LINE IN PLACE
o . ! PWR ~——+ PWR-——+—IPWR —+—+ PWR +—F—+ PWR +—4— PWR/ — PWR f— ! p /@\ f\ L] = ‘ > a0
n | ’ o WR —— | ' L NS ol I 400 — — — —  EXISTING CONTOUR
FOUND 1 /2"%%% [T o . 40" PICKET FENCE — i | ri\\\-u-u-u-u-ul‘ | | = v
oA 5/546 é / / q4— — §- — g I \ | %I
| S _ Vi bHV @- .. i Sl — ¢ <, . ~ SEDIMENT CONTROL FENCE. PLACE AT PROPERTY LINES, @
4// | -—— — % ( e ) O UNO (SHOWN OFFSET FOR CLARITY).
C.S. STA 114481.0 ] _ STEPS ——_ RN i "M 2
I | w b | RN Ik WE = /@ @ INLET PROTECTION @
| s l’q | / / (8 BUILDING 727/ / <, |
I | W " % " // I S | // i G | | STRAW WATTLES @
N . | | OCEAN BEACH MEeDICAL CLINIC S /= \ I
: / T . 7 l;lPEDfSTR\AN - - / i < B SURFACE FLOW DIRECTION
| R ‘ l/ i ; T {c = A _
o | 1 CROJSING -\NA \ - e N
i . l‘% SH 77 9] anefr — — - INSTALL CONCRETE WASHOUT
SR . o ! f- ‘ - — = A RIM=93.70 : &%
(b fl ~—_ _ —
l | S / é‘ F : 'o COJCRETE SUPFORTICOJUMN FOR CANOPY (TfPICAL) | >) e UNABLE TO OPEN LID :
! = [ Tif ! N I; , . | » __ ul | TEMPORARY CONSTRUCTION ENTRANCE @
S 2 I HOSPITAL | C_ o e p—— STORM CLEAN OUT z '
| RIM=99.62 'I 1 ,f — ol L. | i i é;é e T / STM MH
H | / 7] ey F"\ ——— — — o = — 5 RIM=93.70 REMOVE TREE
92.66 ! N | S %
5o /Nﬂ /f I Ny B CORE { 5 1 | UNABLE TO OPEN LID |
|
5 g Gl TR b A \ |
El "SPEED 5” ) ' U / |
= /
e N CROSSE 5 ) EROSION CONTROL NOTES
ASPHALT SN AN CURB { 1. ALL BASE ESC MEASURES (INLET PROTECTION, PERIMETER SEDIMENT CONTROL, GRAVEL
gy — SN AN I ® ® : CONSTRUCTION ENTRANCES, ETC.) MUST BE IN PLACE, FUNCTIONAL, AND APPROVED IN AN INITIAL
SAN sw—5 % /] = INSPECTION, PRIOR TO COMMENCEMENT OF CONSTRUCTION ACTIVITIES.
_ SN 5 "SMOKE- FREE  AASPHALT e /) S
SAN— ,, : = < | 2. SEDIMENT BARRIERS APPROVED FOR USE INCLUDE SEDIMENT FENCE, BERMS CONSTRUCTED OUT
SAN— o CLEAPA%DEOS&F%AN CROSS\CNG 7 SHHANG FACILITY 3 N OF MULCH, CHIPPINGS, OR OTHER SUITABLE MATERIAL. STRAW WATTLES, OR OTHER APPROVED
e . MATERIALS.
CANOPY s — —QVERHAN Gy B NN FIR ST.  (VACATED BY ORDINANCE NO. 655) <
FIR STREET NE OVERHANG ~ T Lo 9 = 3. SENSITIVE RESOURCES INCLUDING, BUT NOT LIMITED TO, TREES, WETLANDS, AND RIPARIAN
(TYPICAL) = — SM———B(§D16) ST (B ol PROTECTION AREAS SHALL BE CLEARLY DELINEATED WITH ORANGE CONSTRUGTION FENCING OR
® N RI=92.18 o CHAIN LINK FENGING IN A MANNER THAT IS CLEARLY VISIBLE TO ANYONE IN THE AREA, NO
g - ACTIVITIES ARE PERMITTED TO OCCUR BEYOND THE CONSTRUCTION BARRIER!
I 127 CPP (W) IE=89.48 %:
| = 4. CONSTRUCTION ENTRANCES SHALL BE INSTALLED AT THE BEGINNING OF CONSTRUCTION AND
"SMOKE FREE || 6" TYGLONE FENCE MAINTAINED FOR THE DURATION OF THE PROJECT. ADDITIONAL MEASURES INCLUDING, BUT NOT
. —_FACILITY" ® ® YaN LIMITED TO, STREET SWEEPING, AND VACUUMING, MAY BE REQUIRED TO INSURE THAT ALL PAVED
o907 . A ~L_ = . FENCE AREAS ARE KEPT CLEAN FOR THE DURATION OF THE PROJECT.
o ol i /o =/ Te: T e : — = T = [ = AT | PR i 5T = — T - - - - - - - - - - — = = 5. RUN-ON AND RUN-OFF CONTROLS SHALL BE IN PLACE AND FUNCTIONING PRIOR TO BEGINNING
18" CRP (S) 1E=92 Ly m | — 5.9 = NBT9D 1T, 073 // —_NOOp000" W 508.22°  * SUBSTANTIAL CONSTRUCTION ACTIVITIES. RUN-ON AND RUN-OFF CONTROL MEASURES INCLUDE:
75’10 (N) E=92.54 /’ : 77 , 5 Sl — SLOPE DRAINS (WITH OUTLET PROTECTION), CHECK DAM, SURFACE ROUGHENING, AND BANK
3 ' STABILIZATION.
[ / ! @B 4
RN /
; 127134 4 ASPHALT
I / \\ ~| // / ‘
L FINISH FLOOR = 103.34’ % /
| / J . /0(\ i BUILDING \ | )) . | « 10 HIGH GAS TANK

SHEET TITLE
DEMOLITION AND
EROSION CONTROL
PLAN
SHEET NUMBER
SCALE 1INCH = 20 FEET
- —
20 0 20 40 CZ . OO
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24" OUT
HIGH FLOW

SIAMESE HEAD

FIRE DEPT. CONN. PER
NFPA 13, ALIGN FACE
WITH PUBLIC ROADWAY

CONCRETE WEIR

60" DIA —/

MANHOLE
WITH CONCRETE

WEIR PER

ODOT DETAIL 1306 Yy, 4

/

SEE 1/C7.03

6" INLET

TOP VIEW

24"
TO ISOLATOR
ROW

.\ RIM = 102.02

2

.\ WEIR CREST = 97.25

\ 24" |E OUT = 95.00

/ —
/ ~— \
1 6" IE IN= 95.75 \ \
X \\\./ —
N /
\\j
24" |E OUT = 95.00
HIGH FLOW
NOTES: SECTION A
1. 60-INCH FLAT TOP MANHOLE.
2. REFERENCE FLAT TOP MANHOLE DETAIL 5/C7.01 & SPLIT MANHOLE FLOW WEIR DETAIL 1/C7.03
3. SEE STANDARD DETAIL 1306/C806 FOR ADDITIONAL REQUIREMENTS.
4. BAFFLE WALL SHALL HAVE REINFORCING PER DETAIL 1/C7.01.
5. BAFFLE SHALL BE KEYED AND GROUTED IN PLACE. JOINT BETWEEN CONCRETE BAFFLE AND MANHOLE WALL

SHALL BE WATERTIGHT.

6. FRAME AND LADDER OR STEPS ARE TO BE OFFSET SO THAT CLIMB-DOWN SPACE IS CLEAR OF BAFFLE WALL

AND INCOMING PIPES.

~

8. PROVIDE SHOP DRAWING FOR APPROVAL.

MANHOLE CERTIFICATION REQUIRED FOR TRAFFIC LOADING.

FLOW SPLITTER MANHOLE

1 O SCALE: NTS

\

NOTE:

PROVIDE TAMPER SWITCH, WIRING TO @

ELEC. CONDUIT TO {1)

o
4"D.I.P. —/

b MAN—O-D

RETAINER J]

O.SHA.

APPROVED

LADDER

5
N

MIN.

/ SPOOL FLG. x PE.
RETAINER GLAND

V4

e e =

(1) FILL IN LOCATION

a2 ] |
CLAND ~ = 6" MIN. .
|
o] O
36 /_ WHEN RAISED
=
GASKET —{
SEALS ‘\ ‘
TYP. Ng “— WIRING CONDUIT
\ TO @
RETAINER
GLAND
| RETAINER GLAND
L= oy 7X 4]{
|
FLANGE —T | PIPE T NONSHRINK
COUPLING & § SUPPORTS GROUT TYP.
AUTOMATIC —] /* |—|—|—|7/ DRAIN HOLE
BALL DRIP
2" DRAIN OR 1 CU. YD.
VALVE  GINCH ANCHOR — YT BERGRAVEL
TYP. SECTION
D.D.C. SIZE UTILITY VAULT OR
EQUAL
WITH F.D.C.
4" 676 - WA

FIRE SERVICE VAULT W/ DRAIN TO GROUND

7 SCALE: NTS

FINISHED
GRADE

_ DEPRESSRI

ey

IE (IN) = SEE PLAN

(WHERE APPLICABLE)

) KEY NOTES

@ LANDSCAPE AREAS

M 1" BELOW

FINISHED GRADE

~©

PIPE SIZE
rd PER PLAN

——

DN (OUT)= PER PLAN

7

8

12" NYLOPLAST DRAIN BASIN, OR APPROVED EQUAL.

PEA GRAVEL (6" MIN. DEEP) SUROUNDING DRAIN.

DRILL 1/2" DIA. WEEP HOLES EVERY 6" AROUND BASIN.

WRAP BOTTOM AND SIDES WITH DRAINAGE FABRIC.

AREA DRAIN - LANDSCAPE AREAS

12" STANDARD HINGED GRATE, H-10 RATED BY ADS, OR APPROVED EQUAL.
FLEXSTORM SHORT CATCH-IT INLET SEDIMENT BAG, OR APPROVED EQUAL.

INSTALL 12" DIA SUMP INSERT (NYOPLAST PART NUMBER 3812AGSI) TO ELIMINATE SUMP IN
BASIN.

EXPOXY GRATE FRAME TO DRAIN BASIN TO PREVENT REMOVAL.

8 SCALE:

NTS

EACH AREA IS % OF
TABULATED TOTAL AREA

Y" PLYWOOD OVE

FACE O

F BOLTS

fl

TEE

BEND

PLUGGED CROSS

| :ﬂ

PLUGGED CROSS

g

Ve

WYE PLUG OR CAP

Ao

TEE

1. CONCRETE THRUST BLOCKING TO BE POURED AGAINST UNDISTURBED EARTH.

2. KEEP CONCRETE CLEAR OF JOINT AND ACCESSORIES.

3. THE REQUIRED THRUST BEARING AREAS FOR SPECIAL CONNECTIONS ARE SHOWN ENCIRCLED ON

THE PLAN; e.g.

@ INDICATES 15 SQUARE FEET BEARING AREA REQUIRED.

4. IF NOT SHOWN ON PLANS REQUIRED BEARING AREAS AT FITTING SHALL BE AS INDICATED BELOW,
ADJUST IF NECESSARY, TO CONFORM TO THE TEST PRESSURE(S) AND ALLOWABLE SOIL BEARING
STRESS (ES) STATED IN THE SPECIAL SPECIFICATIONS.

5. BEARING AREAS AND SPECIAL BLOCKING DETAILS SHOWN ON PLANS TAKE PRECEDENCE OVER
BEARING AREAS AND BLOCKING DETAILS SHOWN ON THIS STANDARD DETAIL.

BEARING AREA OF THRUST BLOCK IN SQUARE FOOT

TEE
PLUGGED ON
RUN
FITTING TEE, 90° BEND A1 A2 | 45° BEND 224° 11%°
SIZE WYE, PLUGGED BEND BEND
PLUG, CROSS
OR CAP
4 1.0 14 1.9 14 1.0
6 2.1 3.0 43 3.0 1.6 1.0
8 3.8 53 7.6 5.4 29 15 1.0
10 5.9 8.4 11.8 8.4 4.6 24 1.2

NOTE:

ABOVE BEARING AREAS BASED ON TEST PRESSURE OF 150 p.s.i. AND AN ALLOWABLE SOIL BEARING

STRESS OF 2000 p.s.i.. TO COMPUTE BEARING AREAS FOR DIFFERENT TEST PRESSURE AND SOIL BEARING
STRESSES, USE THE FOLLOWING EQUATION: BEARING AREA = (TEST PRESSURE/150)X(2000/ SOIL BEARING
STRESS)X(TABLE VALUE).

THRUST BLOCK

9 SCALE: NTS

NOTES:

SLOPE SHELF 1:12 ALL AROUND

SMOOTH FINISH
CHANNEL TO 3/4
VERTICAL HEIGHT OF
PIPE

|

1. BASED MAY BE PRECAST OR CAST IN PLACE.

1:12 SLOPE MIN.,
TYP.

2. ALL PRECAST SECTIONS SHALL CONFORM TO REQUIREMENTS OF ASTM C-478.

3. CONCRETE SHALL BE COMMERCIAL GRADE.

4. CHANNELS SHALL BE CONSTRUCTED TO PROVIDE SMOOTH SLOPES AND RAIDII TO OUTLET PIPE.

5. EXTEND PIPE INTO MANHOLE AND GROUT SMOOTH. PIPE(S) MAY EXTEND 2" MAX BEYOND THE

INTERIOR MANHOLE WALL.

MANHOLE BASE - STANDARD

4 SCALE: NTS

GRADE RING AS
MANHOLE FRAME AND REQUIRED
COVER AS SPECIFIED
GROUT FRAME (2) #5 HOOPS

—— #5 REBAR

— a
[TT————— 8" THICK PRECAST

) NOTE 2
3 * *
MIN.
45° MJ BEND EEOPOSED
TYP.
] 45° MJ BEND [
TYP. )
q Hjl
Ly = i
N
q |[E=* A b
4 ujl
) 2L.F-*"DIP
NOTE 1 5L.F.- N\
*'DIP
5/3" TIE ROD

NOTES:

1. DIP MJ SPOOL. * L.F.-* DIP CONTRACTOR TO VERIFY LENGTH OF * DIP NECESSARY TO MEET

WATERLINE CLEARANCE TYP

2. CONC. ANCHOR BLOCK W/ TIE BOLTS, DUCT LUGS OR STEEL PLATE AS APPROVED

TYPICAL WATERLINE UTILITY CROSSING

1 SCALE: NTS

>
<§( _f L _.—— TOP RUNG CONCRETE SLAB
= 6"
© RUNGS AT \
PREFORMED RUBBER
i MAX. -~ ioc GASKET
m /—
RISER 12" MIN. = — —1——12" MIN.
7.
4 3" MIN. |
/ Y 112 ST
ENGINEERED \( )—"
FILL
8" MAX TYP.

8" ‘;("
MIN. 12" ENGINEERED

FILL
NOTES:

~——— 60" .D. ——

>< PRECAST OR CAST IN

PLACE BASE. 4000 PSI
MIN. CONC.

1. ALL PRECAST SECTIONS SHALL CONFORM TO REQUIREMENTS OF ASTM C-478.
2. MANHOLE BASE MAY BE PRECAST OR CAST IN PLACE. SEE STANDARD MANHOLE BASE DETAIL

4/C7.01.

3. ALL CONNECTING PIPES SHALL HAVE FLEXIBLE, GASKETED AND UNRESTRAINED JOINT WITHIN 18"

OF MANHOLE VAULT.

4. ALL MANHOLE PENETRATIONS SHALL BE BOOTED.

60" FLATTOP MANHOLE

5 SCALE: NTS

—_

/

~—— OUTLET

—
=2
J

PLAN

FRAME AND COVER
SET IN MORTAR

~+————INLET FROM
DETENTION FACILITY

t__

ADJUSTABLE LOCK HOOK ———=+] ﬂ
WITH LOCK SCREW

MANHOLE ACCESS
FROM ABOVE

54" DIA.
MANHOLE

=)

1" DIA. ROD ————
OR TUBING M

LIFT HANDLE 0
ATTACHMENT

MAXIMUM OPENING

%" HOLES ON 10 %"
BOLT CIRCLE

I ——

o

CLOSED

FRONT SIDE
SHEAR GATE DETAILS

LOCATION PER PLANS
REFERS TO CENTER OF STRUCTURE

RIM PER FINISHED GRADES
ON GRADING PLAN
L % 12" CONCRETE COLLAR
NS _ 6" MIN. THICKNESS
R AROUND FRAME, OR
L CAST INTO CONCRETE
. WALKWAY
z E 1/n
PROVIDE LIFT HANDLE — s |4 /4" SIS BOLT, TYP.
1" DIA. ROD . 7 o |
e h .4
RS & ‘ o
. i 18 OVERFLOW
. | e IE=98.00
) - 12" DIA. (DG "B")
24" SD PIPE FROM = :
DETENTION FACILITY i
= i FABRICATED SOLID WALL
- _/_/ HDPE TEE PER
| ASTM D-1248 SDR 26
N J— 3" / .. 8“ SD PIPE
FLOW ——|-4——/ . '_
18“
— I‘— MIN —’I __fLowW _
IE IN=95.00 IE OUT=95.00
| VT N
FRESNO SERIES 6800 SHEAR _'
GATE g A
ORAPPROVED EQUAL, [ N
TO BE WATERTIGHT 3 .
IN PLACE. - = FLEXIBLE
: =L 1 COUPLING
1.75" RESTRICTOR PLATE —————— 2
WITH ORIFICE , NON SHRINK
Sob GROUT (TYP.)
. 5 [
5" MIN. — \ 9
B MIN. || 54" MIN. “ ENGINEERED FILL
I N R L =4
: 4 R 4
o Z L . A Yy ) C
= , .8 .‘_’ a ...‘. . ‘:_. ._*1.A. .4 q A
{=~—=—— 6" MIN. BEDDING
SECTION A

6 SCALE: NTS

PER WSDOT STD PLAN B-10.40-00

2 NICKERSON STREET, SUITE 200
SEATTLE, WASHINGTON 98109
206.957.6400

111 SW Fifth Ave., Suite 2600
Portland, OR 97204
0: 503.542.3860
F: 503.274.4681

www.kpff.com

PROJECT P246864.00

OBH EXPRESS
CARE CLINIC AND
ILWACO CLINIC
RENOVATION

176 1ST AVENUE N.

0]
RESURFACING MATCH
EXISTING PAVEMENT PAVED UNPAVED
SECTION AREAS AREAS
\
EXISTING AC SAWCUT DETECTABLE
PAVEMENT _\ LINE WARNING TAPE
%
12" % 2
_ o
o TP
(=) < <€
S| (Ed< L=
2l =8x =2 =
Za| ZusS< <3 5
S|l Tegz s3] 3
O m o
M Z Ll
(E D—
m =
S . TRACER WIRE th
~ o
253 |~ w
Eagl 12 <
zZx 2 .S
e Z0
S
+ =
(O]
=
o
m
@ \ Y,
6" D 6"
MIN. MIN.
2 SCALE: NTS
|
HARD SURFACE | LANDSCAPE AREA
CAST IRON FRAME AND | MECHANICAL PLUG
COVER TO FINISHED GRADE IN | WITH GASKET

PAVED AREAS

AC PVM'T OR CONC. PAVING OR

—\ + V5" MIN.

RISER O.D.

OTHER SURFACING

L= ==

i

CAST IRON FRAME
- / SET IN CONCRETE
l// ‘
4

pS L 1" MAX.

2" |v||N.—f I >

6" MIN.
|

4" MIN.

WYE BRANCH

CARRIER
PIPE E

( )

i PAD.

|_!_| 4“77

——— #4 HOOP CENTERED IN
3000 PSI CONCRETE

PROVIDE 4" MIN.
CLEARANCE FOR
CONCRETE PAD AND
RISER PIPE

[ ——— RISERPIPE

/— TRENCH BACKFILL

\ 450 BEND

NOTES:

INSTALL PLUG WITH
GASKET IF END OF LINE

T~— SERVICE CONNECTION

\ IF REQUIRED
BEDDING MATERIAL

1. CAST IRON FRAME AND COVER SHALL MEET H-20 LOAD REQUIREMENT.

2. FOR CARRIER PIPE SIZE 6"@ AND LESS, PROVIDE RISER PIPE SIZE TO MATCH CARRIER PIPE.

3. FOR CARRIER PIPE SIZE 8" AND LARGER, RISER PIPE SHALL BE 6"d.

4. RISER PIPE MATERIAL TO MATCH CARRIER PIPE MATERIAL.

STANDARD CLEANOUT (COTQ)

ILWACO, WA 98624

BID SET

BID SET 12 MAR 2026
REVISIONS

A DESCRIPTION DATE

3 SCALE: NTS

SHEET TITLE

CIVIL DETAILS

SHEET NUMBER

C7.01
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28" x 28" [T11 x 711]
VANED INLET GRATE 28" x 28" [T11x711)

(SOLID OPTIONAL WITH _\ /_ ACCESS COVER
INLET PIPE)

STORMFILTER DESIGN NOTES

CONCRETE CATCHBASIN STORMFILTER TREATMENT CAPACITY VARIES BY CARTRIDGE COUNT AND LOCAL APPROVALS

NACY2024\2400528-0BH-CLINIC\CADYREF\DETAILS\WCE-01.DWG 3122026 4:08 PM

— T, ot « PEAK CONVEYANCE GAPACITY 1S 1.3 GFS
5%5 SISt T . CONCRETE CATCHBASIN STORMFILTER IS AVAILABLE WITH UP TO TWO (2}, 18" [457] OR 27" [686] TALL CARTRIDGES
@EE‘: ,,:*ﬁ:‘,: N . « UP TO 4 INDIVIDUAL UNITS MAY BE LINKED FOR AN ULTIMATE CAPAGITY OF EIGHT (8) CARTRIDGES
@ SILSIS2 N1 11 TF CARTRIDGE SIZE {in. [mml]) 27 [666] 18 [457]
= | E—— [t il S
i EI ! 2SS : =y RECOMMENDED HYDRAULIC DROP (it [mmil) 305 [930] 2.3 [701]
a i ||| 9905 0 b1l _ﬂ 50 SPECIFIC FLOW RATE (gpmist [Lisim]) 2[1.36] | 167" (113 | 1[0.68] 201.36] | 167 (1431 | 110.68] i
[ e | e | =:=t::: T = CARTRIDGE FLOW RATE (gpm [L/s]) 225[14] | 1879[1.19] | 11.25[0.71] | 15[085] | 1253(0.79] | 7.5[1047) THE CHAMEES BYETEM INCORFORATES TWI TYPES OF BACKFILL MATEREAL ' A A o
G g . - ' TEMSAR GEOGHID USED T0 REDUCE w VUL UDUER ASOUUIAITLEDS
| — — | — l 1,67 gpmist [1.13 Lis/m?] SPECIFIC FLOW RATE IS APPROVED WITH PHOSPHOSORB® (PSORB) MEDIA ONLY e A B AR TENSAR GEOGRID NOT USED msalﬁz?:?;u;;ﬁ:l_:%gﬁ;aq:f STONE 34 T I;:-M.E u-;-;: |1A Bros
o | B E Pl : L
LINKING opﬂggﬁ ;sygm% LBJE{ngﬁT'TEIE:EIjIEIE_g énéLSiL :lFﬁﬁiacTF{Eﬂ ggg iggg h‘i’ﬁ‘féﬁ PLACEMENT CHAMBERS, THIS BATERIAL |5 USED ARCAIND THE CHAMBEARS AND WITHIN & 2 NICKERSON STREET, SUITE 200
A [ MINBALIM SF BAROHES (350 M) BELCI AND FINEHES [152] S80YE THE
24" [711] 4" [?”] CHAMBERS, THE HEMAINPNE SPACE SHOULD BE FRLLED WITH AN ARHZUL AR, SEATTLE, WASHINGTON 98109
P e it el QUAD UNIT TRIPLE UNIT DUAL UNIT SINGLE UNIT WELL-ERADED SHANULAR FILL MEETING THE RECILIREMENTS OF ASHTO 206.957.6400
{SHIPPED IM 2 PIECES) {SHIPPED IN 2 PIECES) O (SHIPPED IN 1 PIE 1 WMI4S A1, A2 OR AT SCMPACTED TD 65% ARSHTD Tus, ’ '
51" [1548] s 222 EMEANKMENT
: st || =ein [} omere || soun [[} soue e o s0UD {Iﬂ|ﬁ{|_ soun || crae o |: ] |l BOLID etz || soum ] wa CONTECH Cadl NONSWOVEN SEQTEXTILE SHOULD BE LSED BETWEEK THE
PLAN VIEW | = I L i ' L TWO LAYERS OF BACKFILL MATERIAL. SEE DETAR. BELOW.
MAXIMUM RIM TO OUTLET PIPE INVERT HEIGHT IS 6.05' [1844]
OPTIONAL INLET PIPES GENERAL NOTES IHDERCUT AND REFLACE
Prirdpred e el hlbregd 1. CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE. TENSAR GECGRID UNSUITABLE S0ILS
BUPAET BiPE (OPTIONAL) G s 2. DIMENSIONS MARKED WITH ( ) ARE REFERENCE DIMENSIONS. ACTUAL DIMENSIONS MAY VARY.
LOCATIONS 3. ALTERNATE DIMENSIONS ARE MILLIMETERS [mm] UNLESS NOTED OTHERWISE
4. FOR FABRIGATION DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHTS, PLEASE CONTACT YOUR CONTECH ENGINEERED SECTION VIEW
Wal A OUTLET PIFE SOLUTIONS LLC REPRESENTATIVE. www.ContechES.com
. - WITH BOOT 5. STORMFILTER WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION CONTAINED IN THIS
T - =0y (12 (30010 MAXIMUM) DRAWING. CONTRACTOR TO CONFIRM STRUCTURE MEETS REQUIREMENTS OF PROJECT. TYPICAL FOUNDATION DETAIL
o e 6. FILTER CARTRIDGES SHALL BE MEDIA-FILLED, PASSIVE, SIPHON ACTUATED, RADIAL FLOW, AND SELF CLEANING. RADIAL MEDIA DEPTH 3
2 I — SHALL BE 7-INCHES [178]. FILTER MEDIA CONTACT TIME SHALL BE AT LEAST 38 SECONDS _ e 111 SW Fifth Ave.. Suite 2600
e : Bizar 7. SPECIFIC FLOW RATE IS THE MEASURE OF THE FLOW (GPM [L/S]) DIVIDED BY THE MEDIA SURFACE CONTACT AREA (SF [m7]). # o
2 @ @ i 8 STRUCTURE SHALL MEET AASHTO HS20 LOAD RATING, ASSUMING EARTH COVER OF 0' - 0-2" [51] AND GROUNDWATER ELEVATION AT, OR = KEY 0 203,
& 24 B E : 503.542.3860
= BELOW, THE OUTLET PIPE INVERT ELEVATION. ENGINEER OF RECORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION. CASTINGS 8 F 203 274 2681
l — - SHALL MEET AASHTO M306 AND BE CAST WITH THE CONTECH LOGO, & 1. RIGI) DR FLEXELE PAVEMENT, wow. Kpff.com
! i : 2, ORANULAR ROAD BASE, S RpECom
INSTALLATION NOTES n . = :
E &
| | LN STORMFILTER 1. ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN CONSIDERATIONS AND SHALL BE 3 i et i b g Fid ot bt a Lol O it 5ot i
ALTERMATE QUTLET — CARTRIDGE SPECIFIED BY ENGINEER OF RECORD. | 4, FREE DEMMPG ANGUL AR WASHED STOME 364 - 7° [10-01] PARTICLE BUPFLIED BY OTHERS) PROJECT P246864.00
PIPE LOCATIONS (STANDARD) 2. CONTRAGTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REAGH GAPAGITY TO LIFT AND SET THE STORMFILTER £ HHH T g | Bt tfedalb gt dotetlarrnifgh ddiomlnpr i botiitenb Sl i il o ORI ol A
= STRUCTURE. i | . L " ) o (BY DTHERS)
4-5"[1348] 3. CONTRACTOR TO PROVIDE AND INSTALL PIPES. MATCH PIPE INVERTS SHOWN ON PROJECT SPECIFIC DRAWINGS. E . il i CON ;H:FII-:JE-EE:‘-' O B H E X P R E S S
| = | | : 21 | L =j
PLAN VIEW 4. CONTRACTOR TO TAKE APPROPRIATE MEASURES TO PROTECT CARTRIDGES FROM CONSTRUCTION-RELATED EROSION RUNOFF, t | | | | e COM rE-.'a: é':; aD AL
CASTINGS NOT SHOWN £ : GEOTEXTILE 1
SITE SPECIFIC £ = CARE CLINIC AND
P
DATA REQUIREMENTS S 9047 2500 Aty {Z3 ] a2pr 23 ;
= ACTLMAL LENGTH ACTUAL LENGTH — RICTLMAL L ERGTH
FINISHED GRADE STRUCTURE ID CB-01 E (START CHAMBEF] (MIDOLE CHAMBER] (END CHAMBER) Lm- wo—
ElI=N=I=G WATER QUALITY FLOW RATE (cfs [L/s]) 0.008 A {13
BYPASS e T e i L : ) W R #1525 ML
| L e T o PEAR FLOW FAT e 1] FLEVATION VW s : .
STORMFILTER ASSEMBLY v RETURN PERIOD OF PEAK FLOW {yrs) 25-YEAR E EREIHEER &F RECORD e St £y e e e b el
—J] 1 . - / ASSEMBLY i TY R R TR R R [
s \:\_ £=3 i _E:i___'__ IL'I;d 2,35 [718] MIN. (18" [457)) CARTRIDGE SIZE (27, 18) 18 £ PICAL CHAMBER ROW DETAIL R S o s 8° 1152 M,
B e o e o 3.1' [948] MIN. (27" [666]) CARTRIDGE FLOW RATE 12.53 GPM =
' : CIFTIGNAL NOR-WOVER i .
I 1 25 [ .
GPTIONAL INLET b ol i L LN L LR Ao o i i MEDIA TYPE (PERLITE, ZPG, PSORB) PSORB = GEOTEXTILE TO PREVENT e bt
g s SR i o T NUMBER OF CARTRIDGES REQUIRED 1 = SOIL MIGRATION
PIPE INVERT Lo IR e T ‘) RIM ELEVATION 10175 = SCOUR PROTECTEN NETTIRG
| Lo ionh iy E {TVP OF ALL INLET PIPES)
| hesvesnis o P PIPE DATA INVERT | MATERIAL | DIAMETER -
L_ e == b ==d _:____._O INLET PIPE 1 NIA NI A g TYPICAL SECTION VIEW
== am=== =m===== INLET PIPE 2 N/A N/A N/A 3 PHanHES LIVE LOAD)
OUTLET PIPE 99.45 | PER SPECS 6" t PERAASHTO 12 176 1ST AVENUE N.
=
CARTRIDGE J NOTES/SPECIAL REQUIREMENTS: z
it 20" (510] g ILWACO, WA 98624
28" [813] ——=
ELEVATION VIEW RIGHT Slll.'.'lEI VIEW £
: BID SET
: CUNTECH
L ]
i3
wumcﬂ CONCRETE CATCHBASIN % CHAMBERM EMGINEERED SOLUTIONS LLC CHAMBERMAXX STORMWATER RETENTION SYSTEM
T — L——— ENGINEERED SOLUTIONS axx s LontachES.com
StormFilter* o s nc STORMFILTER % R R WORS Certre Fobe Dr. Sull 400, 'Wes husier, OH 45063 STANDARD INSTALLATION DETAIL BID SET 12 MAR 2026
R oy B U TR B Ry i P 11815 NE Glenn Widing Drive. Portland. OR 97220 STANDARD DETAIL I WS NGRS | Ve PR EAY
o TIPS AL O ————————— e e—————
BO0-548-4667 50:3-240-3393 A00-561-1271 FAX NOTES: REVISIONS
1. BASIS OF DESIGN IS THE CONTECH CHAMBERMAXXX STORMWATER RETENTION SYSTEM OR APPROVED EQUAL. /A DESCRIPTION DATE

2. SEPARATION FABRIC WILL BE REQUIRED AROUND THE EXTENTS OF THE SYSTEM.

CHAMBERMAXX STORMWATER RETENTION SYSTEM
1 STANDARD INSTALLATION DETAIL

SCALE: NTS

3 CONCRETE CATCHBASIN STORMFILTER - CB-01

SCALE: NTS

File: \\civilpdx1\civil-projects\c\p\2024\2400528-obh-clinic\CAD\PLOT\2400528-C7.00-DETL.dwg TAB:C7.02
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STORMFILTER STEEL CATCHBASIN DESIGN NOTES
STORMFILTER TREATMENT CAPACITY IS A FUNCTION OF THE CARTRIDGE SELECTION AND THE NUMBER OF CARTRIDGES. 3 CARTRIDGE CATCHBASIN
HAS A MAXIMUM OF THREE CARTRIDGES, SYSTEM 1S SHOWN WITH A 27" CARTRIDGE, AND 1S ALSO AVAILABLE WITH AN 18" CARTRIDGE. STORMFILTER EQUIPMEH T REET HH:TICI HS DU RIN G -EH AM EERMAH INSTALLA"DN
CATCHBASIN CONFIGURATIONS ARE AVAILAELE WITH A DRY INLET BAY FOR VECTOR CONTROL.
PEAK HYDRAULIC CAPACITY PER TABLE BELOW. IF THE SITE CONDITIONS EXCEED PEAK HYDRAULIC CAPACITY, AN UPSTREAM BYPASS STRUCTURE IS
REGUIRER: BACKFILL PLACEMENT
CONCRETE COLLAR PLACE BACKFILL MaTERIAL TS 1O SdWCH (152 T 209 LOOEE LIFTE AND COMPACT_ LSE EBACKFILL LEVEL {SEE TYP. SECTRON VIEW OM SHEET 1) ALLOWABLE COMSTRUCTION EQUIPMENT®
AND REBAR TO MEET WANED INLET GRATE CARTRIDGE SELECTION MECHAMNKCAL HAND TAMPERS OR APTROVED COMPALT|RE EQUIPMERT TO COMPACT AL BACKFLL
HS20 IF APPLICABLE BY (SOLID COVER OPTIOMAL . o 5 ARD EMBAMKMENT BNAEOINTELY ADUGCENT TO EAC SI0E OF THE BFETALLATENN AMD O0fER TOR
CONTRACTOR J fabEe R R e sE 2 gEBEE OF THE INSTALLATICN T0 A MINIMUM DEPTH OF 15-NCHES [M5T) PLACE BACKFILL S0 THERE 15 NO o o TR Pl
W {H) — 6?3-'35 —— 2.3 - 5?3'3 e MIGRE THAN A TWO LIFT CIFFERENTIAL BETWEEN ANY OF THE CHAMBERS AT ANYTIME DUSING THE
a i — i SPECIFICFLO TE {gpm/sf) gpmvs 67" gpm/s gpm/'s gpmmvs B7" gp gpm/’s gpms 67" gp gpmis BACEFILLIMG PROCESE. ADVARMCE THE BACKFILL ALCMNG THE LERETH OF THE CHAMBER SYZTERM AT - - AE—
4 '———‘——';T'-_-,—gg-_'?‘:}(" e ot e EAb A CARTRIDGE FLOW RATE (gpm) 225 18.79 11.25 15 1253 75 15 1253 75 THE SAME RATE TO AVOID OF FERENTIAL LOADING ON THEE CHAMBERS, BACKFILLING AT i ;‘u' ;':__l";ﬁ‘f ?ﬂ;ﬁ&fﬂﬂfﬂgﬂ ﬁ;g ;‘;”Sﬁﬁ:;:f:ﬂ“mﬁm
fo 8 4 4 P DA frgies v B PEAK HYDRALLIC CAPAGITY 10 10 525 DIFFERENTIAL HEIGHTS FAOM OKE SIDE OF THE CHAMBER TO THE OTHER IN EXCESS OF 167 [447) d = BACKFILL TO TGP OF CHAMBERS AL SILD BE UEEC T FLAL THE BRGREILL STEIE  STOM Sty e
ke 2200l A L e O R T L LA o i S CAN CALISE CHAMBER BISTORTION OR POTENTIAL COLLAPSE. ADVANCE BALANCED LIFTS ACROSS it B d RS s Ehhon
VY P = =] 1. | 1. A SVERALL STRUCTURE (EIGHT (6] T o o THE WIDTH OF THE SYSTEM EVENLY ALONG. THE LENGTH OF THE CHAMBERS A3 ¥0IU BACKFILL SEE ' . : '

A B E=E=EE RO Z - . TYPICAL BACKFILL SECUENCE. NG WHEEL LOADS SHOULD BE APPLIED CVER THE SYSTEM, OMCE 6 [152) OF STONE
Tl i e | =3 % * 1.67 gpmisf SPECIFIC FLOW RATE IS APPROVED WITH PHOSPHOSORE® (PSORS) MEDIA ONLY HAS BEER PLACED OVER THE CROWH OF THE CHAMBERS, LIBHTWEKHT TRACKED
= R | | ey % JSE ONLY LIGHTWEKGHT TRACKED DOZERS [Ct DCRZER IR SMALLER] HOT EXCEEDING 1100 LBSSF DOZERS wWITH A& MAXEAL - GROUIND PRESSUIRE OF 1100 PSF AFE PERMITTED OWVER

Ly o EERE - GEUERAL NOTES B kiyom’] GROUMD PRESSURE TO SPREAD BACKFILL LIFTS OVER TOP OF THE CHAMBER SYSTEM, 4 -BACKFILL ONER THE TOP OF THE CHAMBERS THE STRUCTURE. DOZERS MUST SPREAD STONE WORKING IN A CIRECTION PARALLEL
A e e 1 4- L] 2 1. CONTECH TO FROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE. MLANT Al A MINIUR OF BNCH [152] COVER ON TOP OF CHAMBERS FOR THE INITIAL LIFTS. FOR WITH THE CHAMEER ROWS NOT WORKING ACROSS THE CHAMBER ROWE, ALSO,
1l1|L o 11 = Tl == ]? ] I /:]| ' = 2. FOR SITE SPECIFIC DRAWINGS WITH DETAILED STORMFILTER CATCHEBASIN STRUCTURE DIMENSIONS AND WEIGHTS, PLEASE CONTACT YOUR LARGE SYSTEMS LSE CONVEYOR SYSTEMS. BACKHOES WITH LORG REACHES ©f DRAGLNES WITH CINLY Sl L WAL E BE MO DOMPACTIS EQUIPMENT CAN BE LBED OVER THE
e It =i e ‘ CONTECH AMGINEERED SOLUTIONS LLC REPRESENTATIVE, www.conigchES. com STOMNE BUCKETS TO PLAGE BACKFILL, ONCE MINIMUM COVER FOR DORSTRIECTION LOADNG CRAMBERS LINTIL A MINBIUR OF 13° [305] OF COVER IS OVER THE CHAMBERS,
e ] ——— —— g —— — ;5.1_' 3. 5TORMFILTER CATCHBASIN WATER QUALITY STRUCTURE SHALL BE IN ACCORDAMNCE WITH ALL DESIGN DATA AND INFORMATION COMTAINED IN ACROES THE ENTIRE WILDTH OF THE SYSTEM IS REACHED. AINAASCE THE EOANRSIENT TO THE EMD
£33t 1) SCTR S C N : ' I e R THIS DRAWING. OF THE RECEMTLY PLACED FILL, AND BECIN THE SEQUERCE ASAIN LTI THE SYSTEME CINCE 187 [457] OF COMPACTED MATERIAL IB OVER THE CHAMBERS. HIGHWAY
|, 5 T e :4' N FIC P T - ' & ;—;;.,:_{F___‘E,_:L_ = 4. INLET SHOULD NOT BE LOWER THAN QUTLET. INLET (IF APPLICABLE) AND QUTLET PIPING TO BE SPECIFIED BY ENGINEER AND PROVIDED BY COKMPLETELY BACKEFILLERD, THEE T¥PE OF CORSTRUCTION SEOUENCE PROVIDES RO FOR YEHICLES WITH AXLE LOADS OF 32,000 POLKDS OF LESS Cal BE DFERATED OVER
i L i R T AR TR ISl M CONTRACTOR. STOCKALED BAGKFILL DIRECTLY BEHIND THE BACKHOE, AS WELL A5 THE MOVEMENT GF THE FTRUGTLIREL TRENT. SND LONDER AN BEOPERATED OVER THE HTRUE TURES
5. MANUFACTURER TO APPLY A SURFACE BEAD WELD IN THE SHAPE OF THE LETTER "0" ABOVE THE QUTLET PIPE STUB ON THE EXTERIOR SURFACE COMSTRUCTION TRATFIC, MATERIAL STOCKPE.ES 0N TOP OF THE DACKFILLED CHAMBER SYSTEM 0 OR A= SELECT FILL DVER THE CHAMBERS A5 LOMG AS THE MAXIMUK WHEEL LOMD DOES NOT EXCEED 18,000 POUNDS,
OF THE STEEL SFCB. SHOULD BE LIMITED 70 SIE FEET I TOTAL HEKIHT SECVE THE STALCTURE AND MUST PROVIDE COMPACTION EQUIPMENT CAN BE OFERATED OVER THE STRUCTURES AS LONG 45
7 A . R IR = A 6. STORMFILTER CATCHBASIN EQUIFPED WITH 4 INCH (APPROXIMATE) LONG STUBS FOR INLET (IF APPLICABLE) AND QUTLET FIPING. STANDARD BALANCED LOADIKG ACROSS ALL CHAMBERS, TO DETERLINE THE PROPER COVER OVER THE THE DYNAMIC FORCE FROM THE DRLM DOES NOT EXCEED 211000 POUMDS AND THE
INSIDE RIM INSIDE RIM INSIDE RIM OUTLET STUB IS 8 INCHES IN DIAMETER. MAXIMUM OUTLET STUB IS 15 INCHES IN DIAMETER. GCONNECTION TO COLLECTION PIPING CAN BE MADE CHAMBERS T0 ALLOW THE MOVEMENT OF CONSTRUCTION EQUIPMENT, CONTACT YOUR LOCAL ORCSS VEHICLE WEIGHT DOES NOT EXCEEDR 12,000 POLNDS,
10" a.gr USING FLEXIBLE COUPLING BY CONTRACTOR. CONTECH REFREBENTATIVE
COLLAR OUTSIDE RIM 7. STEEL STRUCTURE TO BE MANUFACTURED OF 1/4 INCH STEEL PLATE. CASTINGS SHALL MEET AASHTO M306 LOAD RATING. TO MEET HS20 LOAD *ASK YOUR CONTECH REPRESENTATIVE F ¥ 0L HAVE CLESTIONS AEDLT THE USE GF SPECIFIC FECES OF CONSTRLICTION EOUIFMENT,
RATING ON STRUCTURE, A CONCRETE COLLAR IS REQUIRED. WHEN REQUIRED, CONCRETE COLLAR WITH #4 REINFORCING BARS TO BE PROVIDED
BY CONTRACTOR.
PLAN VIEW 8. FILTER CARTRIDGES SHALL BE MEDIA-FILLED, PASSIVE, SIPHON ACTUATED, RADIAL FLOW, AND SELF CLEANING. RADIAL MEDIA DEPTH SHALL BE
7-INCHES. FILTER MEDIA CONTACT TIME SHALL BE AT LEAST 38 SECONDS. ?
9. SPECIFIC FLOW RATE IS EQUAL TO THE FILTER TREATMENT CAPACITY {(gpm) DIVIDED BY THE FILTER CONTACT SURFACE AREA (sq ft). ]
.
INSTALLATION NOTES B
A. ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN CONSIDERATIONS AND SHALL BE SPECIFIED BY ]
ENGINEER OF RECORD. -
B. CONTRACTOR TC PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH CAPACITY TO LIFT AMD SET THE CATCHBEASIN (LIFTING CLUTCHES g
PROVIDED),
i C. CONTRACTOR TO TAKE APPROPRIATE MEASURES TO PROTECT CARTRIDGES FROM CONSTRUCTION-RELATED EROSION RUNOFF. E
OFTIONAL E-
HopmELe FLOATABLES BAFFLE z
ATAECES BA . 3-CARTRIDGE CATCHBASIN -
]
e POOL LEVEL
P e | AEIENEIF i STRUCTURE ID CB-02 2
e Tl < 3 9 WATER QUALITY FLOW RATE (cfs) 0,080 § werres
- | i T i 9 Q \d LIETING EYE PEAK FLOW RATE (<1 cfs) 0 dd6 = T, 06" 900 M) OF STAEILZED COVER MATERIALS OVER THE CHAMEEAS |5 REQUIRED FOR FULL DUIP TRLMCK THAVEL AMD
= N\ (TYP.OF4) RETURN PERIOD OF PEAK FLOW (yrs) 25-YEAR E DUMPRE, . o ~ ~ )
PERMANENT / WEIRWALL = CARTRIDGE FLOW RATE (apm) 555 2 4 DURING PAVING OFERATIONS, DUMP TRUCK AXLE LOADS ON 18° (450 MM) OF COVER MAY BE NECESSARY. PRECALTIONS
FOOL LEVEL FILTRATION BAY I Seame. T A SHOULD BE TAKEN TO AVO|D RUTTING OF THE HOAD BASE LAVEER, T EREURE THAT COMPACTION RECUREMENTS HAVE
INLET - : MEDIA TYPE (PERLITE, ZPG. PSORB) & ERBANKMENT BEEM MET, AND THAT & MIMMUM OF 187 (450 MM) OF COVER EXJETS OVER THE CHAMBERS, CONTALT CONTECH FOS
FILTRATION / L a RIM ELEVATION 58,84 5 ANDITIOMAL GUIOANGE Gl ALLDWABLE AXLE LOADS DUR[NG BuviG,
BAY INLET FLOW : B 3, heNRENCAVATORS [=E000UBE | 1 ESaKE) CANBE UISED WITH AT LEAST 12° 230MM) OF STONE CVER THE CHAMBERS,
TYP. 7 11 ] INLET STUB | —_— PIPE DATA: LE. [DIAMETER) £, BTOHAGE OF MATERRLS SUGH A% CONSTROCTION MATERJAL 5, EQUIPMENT, SBOLLE. ETC, SHOULD MOT BE LOGATED CWER
= S (OPTIONAL) INLET STUB N/A NVA THE CHAOMBERRMA Y SYSTEM, PLEASE CONTALT COMTECH FOR MORE [REORMAETIOR,
fr . [ STORMFILTER Q‘ QUTLET STUE 96.54 8" B £ ALLOWAELE TRACK LOWOS BASED O VEHICLE TRAVEL ONLY, EXCAVATORS SHALL NOT OPERATE (I CHAMBER BEDS LNTIL
CARTRIDGE TYP. e ———— & [HE TOTAL BACKFRL SEACHES 1 FEET (@O0MM] DVER THE ENTIRE BED.
n g:g;?i_?ﬁf— ._/ CONFIGURATION =
¥ : ) :
OUTLET STUB OUTLET OUTLET £
FLOW KIT TYP. — == === OUTLET PIPE =
— OUTLETERE OOl O 0Jd : TYPICAL BACKFILL SEQUENCE
B ———— CLEANOUT ACCESS CATCHBASIN FOOT 20 INLET INLET 5
PLUG ON WEIR WALL (TYF. OF 4) |NlSID'E CATCH BASINFOOT E
- 20 (TYP. OF 4) SLOPED LID YESINO| g
SOLID COVER YESIND] |::‘-
SECTION A-A SECTION B-B NOTES/SPECIAL REQUIREMENTS: é
=]
-
g SHEET TITLE
CSNTECH : CUNTECH
q-
SOLUTIONS & CHAMB
uc STORMFILTER : Chee e CantachES.cam STANDARD INSTALLATION DETAIL
www.contechES.com o P M 2R Cnda Follale Or, Sulie 400, 'Waes Casim, OH S5063
9025 Centre Pointe Dr., Suile 400, West Chester, OH 45089 STANDARD DETAIL o e ey gy 1
BOO-526-3999  513-645-7000  513-645-7993 FAX

©BOULDER ASSOCIATES

I v210507

CHAMBERMAXX STORMWATER RETENTION SYSTEM
4 CONCRETE CATCHBASIN STORMFILTER - CB-02 ) STANDARD INSTALLATION DETAIL CONTINUED

SCALE: NTS SCALE: NTS

SHEET NUMBER

C7.02
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THREADED REBAR
INSERT DETAIL
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at each end
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XX" MANHOLE PLAN

SPLIT FLOW MANHOLE

(For details not shown, see Std. Dwgs. RD340 and RD346)
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é Pa 3/4" concrete
: insert

SECTION C-C
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SECTION A-A
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SECTION B-B

High flow

. _b—— XX" storm sewer
outfall (high flow)

2 NICKERSON STREET, SUITE 200
SEATTLE, WASHINGTON 98109
206.957.6400
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Appendix 3

Stormwater Cartridge Selection
MGS Flood Output

MGS Flood Report

Subbasin Summary

Conveyance Summary
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Calculation Spreadsheet: Job Name: OBH Clinic
]_Cp‘ff Appendix 3a KPFF Job #: 2400528
Design Engineer: Jennica Siemsen

Stormwater Cart”dge Selection Check Engineer: Mischa van Buuren

Stormwater Cartridge Selection

Assumptions

StormFilter Design Flow Rates per 18" 12.53 gpm or Per Table 1 of the General Use Level Designation for Basic TSS
Cartridge  0.0279 cfs Treatment from the Washington Department of Ecology

StormFilter Design Flow Rates per 27" 18.79 gpm or Per Table 1 of the General Use Level Designation for Basic TSS
Cartridge 0.0419 cfs Treatment from the Washington Department of Ecology

*Q is equal to the Water Quality 15-min On-Line Design Discharge Rate calculated in MGSFlood

Contech Water Quality Catch Basin Cartridges Selection

Contributing Pollution
ST Contrib.uting Generating Impervious Qmax* Qtreatment (cfs) # of Cartridges selection
Basin Area (cfs)
sf ac 18" 27" 18" 27"
CB-01 6 1,110 0.025 0.006 0.028 0.042 1 1 18"
CB-02 7 14,900 0.342 0.080 0.028 0.042 3 2 18"




l

CB-01 OUTPUT:

CB-02 OUTPUT:

Calculation Spreadsheet: Job Name: OBH - Clinic

OBH CLINIC STORM KPFF Job #: 2400528

Design Engineer: JS

MGS FLOOD OUTPUT
Appendix 3b

== Water Quality Data - CB-01 .4

| Flow Siplitter Calculator |

_.| Compute Water Quality Treatment Volume for Link

Computed Basic Wt Pond Volume, 91% Excesdance fou-f); Nat Computed
Computed Large 'Wet Pand Yolume [Phosphoious Cortrol], 1,58 asic Volume [cu-ft) | Mot Computed|
Tieree o Erhltrate 312 Trealment Volume, [Spples o Infitration Facilites) Mot Complded

_..| Compute Infiltration/Filtration Statistics

Total Runcf Volume | 1753act  Pecent Trealed
(Infiliated+Filteredy/Total | 0.00%
Tatal Runoff infiliated | 0.00 a4t 0,005
Tatal Runoff Filered | 0.00 ac-t 0.00%
_. | Compute 2-yr Discharge Rate for Link Outflow (cfs) 0015

_.. | Compute Water Quality 15-Minute Design Discharge for Link Inflow

On-ine Faciity Design Dischasge Rdfe(cfst [ 0,008]
Dif-Line Faciity Design Discharge Rste (cfsf | 0.003]

(Use on-line discharge rate, per pg 509 2024SWMMWW.)

Claze

= Water Quality Data - CB-02 x

Water Quality Data I Eioh) Pt ey ]

.| Compute Water Quality Treatment Volume for Link

Computed Basic st Pond Volume. 91% Exceedance (cuf); Mot Computed
Computed Large Wet Pond Wolume [Phosphosous Control], 158 asic Volume [cufth Mot Comprsed
Time to Infiltrate 31% T reatment Y olume, [Apples to Inbltrabon Facilites) Mot Computed

.| Compute Infiltration/Filtration Statistics

24535 acft  Percent Treated - o
Total Runoff Yolume (Iriiltsatec+Filtered)/Total IJ.III@
Tatal Ruroff Iniliated 0.00 act 0.00%
Tatal Runoff Fitensd 0.00 acft D00
.| Compute 2-yr Discharge Rate for Link Outflow (cfs) 0203

.. | Compute Water Quality 15-Minute Design Discharge for Link Inflow
On-Line Faciity Desogn Dischage Rate [ofsf 0.0e0
Qif-Line F acifty Design Dischage Rate [cfs) 0.047

Cloge

Updated 3/10/2026

(Use on-line discharge rate, per pg 509 2024SWMMWW.)

Check: MvB

Page 1



MGS FLOOD
PROJECT REPORT

Program Version: MGSFlood 4.70

Program License Number: 202110007

Project Simulation Performed on: 03/11/2026 7:16 PM
Report Generation Date: 03/11/2026 7:16 PM

Input File Name: 20260310-ARCH-CHAMBERS-updated.fld
Project Name: OBH

Analysis Title: PRELIMINARY SIZING

Comments:

PRECIPITATION INPUT

Computational Time Step (Minutes): 15
Extended Precipitation Time Series Selected

Full Period of Record Available used for Routing

Climatic Region Number: 41

Precipitation Station : 98009005 Coastal 90 in_5min 10/01/1948-10/01/2008
Evaporation Station : 981090 Coastal 90 in MAP

Evaporation Scale Factor : 0.750

HSPF Parameter Region Number: 1

HSPF Parameter Region Name : Ecology Default

Frmwee* Default HSPF Parameters Used (Not Modified by User) ****#** s

dekkkkddkkkhhhhkkkhhhik WAT E RS H ED D EF I N IT Io N kkkkkkkhhdkkkkhhkhkkkkkkk

Predevelopment/Post Development Tributary Area Summary

Predeveloped Post Developed
Total Subbasin Area (acres) 0.624 0.624
Area of Links that Include Precip/Evap (acres) 0.000 0.000
Total (acres) 0.624 0.624

SCENARIO: PREDEVELOPED
Number of Subbasins: 1

---------- Subbasin : EX-BASIN-2 ----------
------- Area (Acres) --------
SAT, Forest, Mod 0.624

Subbasin Total 0.624

SCENARIO: POSTDEVELOPED
Number of Subbasins: 1

---------- Subbasin : SITE ----------
------- Area (Acres) --------

A/B, Lawn, Mod 0.089
ROADS/FLAT 0.048
ROOF TOPS/FLAT 0.105
SIDEWALKS/MOD 0.062
PARKING/MOD 0.320

Subbasin Total 0.624



dedkkkkddkkkkkhhhhkkhhhkkkk LINK DATA kkkkdkkkhhhkkkkhhhkkkhhhkkkkhik

SCENARIO: PREDEVELOPED
Number of Links: O

dedkkkkdkdkkkkkhhhhkkhhhkkkkk LINK DATA kkkkdkkkhhkkhkkkhhhkkkkhhhkkkkhik

SCENARIO: POSTDEVELOPED
Number of Links: 2

Link Name: New Copy Lnk1
Link Type: Copy
Downstream Link Name: FCMH-01

Link Name: FCMH-01
Link Type: Structure
Downstream Link: None

Prismatic Pond Option Used

Pond Floor Elevation (ft) : 9450
Riser Crest Elevation (ft) :98.00
Max Pond Elevation (ft) : 100.00
Storage Depth (ft) : 3.50
Pond Bottom Length (ft) : 343
Pond Bottom Width (ft) : 343
Pond Side Slopes (ft/ft) :Z1=0.00 Z2=0.00 Z3=0.00 Z4=0.00
Bottom Area (sq-ft) : 1176.
Area at Riser Crest El (sg-ft) : 1,176.
(acres) :  0.027
Volume at Riser Crest (cu-ft) : 4,118.
(ac-ft) : 0.095
Area at Max Elevation (sqg-ft) : 1176.
(acres) :  0.027
Vol at Max Elevation (cu-ft) : 6,471,

(ac-ft) : 0.149

Constant Infiltration Option Used
Infiltration Rate (in/hr): 0.32

Riser Geometry

Riser Structure Type : Circular
Riser Diameter (in) :12.00
Common Length (ft) : 0.000
Riser Crest Elevation 1 98.00 ft

Hydraulic Structure Geometry
Number of Devices: 1

---Device Number 1 ---

Device Type : Circular Orifice
Control Elevation (ft)  : 95.00
Diameter (in) 0 1.75
Orientation : Horizontal
Elbow :Yes

**********************F Loo D F REQU E N CY AN D D U RATIO N STAT IST ICS*******************

SCENARIO: PREDEVELOPED
Number of Subbasins: 1
Number of Links: O

SCENARIO: POSTDEVELOPED
Number of Subbasins: 1



Number of Links: 2

wrmmekxex Link: FCMH-01 Frwweeessr Link WSEL Stats
WSEL Frequency Data(ft)

(Recurrence Interval Computed Using Gringorten Plotting Position)

Tr (yrs) WSEL Peak (ft)

1.05-Year 95.942
1.11-Year 96.206
1.25-Year 96.475
2.00-Year 96.893
3.33-Year 97.305
5-Year 97.636
10-Year 97.975
25-Year 98.070
50-Year 98.080
100-Year 98.101

***********Groundwater Recharge summary kkkkkkkkkkkkk
Recharge is computed as input to Perind Groundwater Plus Infiltration in Structures

Total Predeveloped Recharge During Simulation

Model Element Recharge Amount (ac-ft)
Subbasin: EX-BASIN-2 63.051
Total: 63.051

Total Post Developed Recharge During Simulation
Model Element Recharge Amount (ac-ft)
Subbasin: SITE 31.555
Link:  New Copy Lnk1 Not Applicable
Link: FCMH-01 122.628
Total: 154.183

Total Predevelopment Recharge is Less than Post Developed
Average Recharge Per Year, (Number of Years= 60)
Predeveloped: 1.051 ac-ft/lyear, Post Developed: 2.570 ac-ft/year

***********Water Qu a I ity Faci I ity Data dekdkkkkkddkkk

SCENARIO: PREDEVELOPED

Number of Links: O

SCENARIO: POSTDEVELOPED

Number of Links: 2

*kkkkkkkkk Link: FCMH_O1 *hkkkkkkkkk

Basic Wet Pond Volume (91% Exceedance): 4945. cu-ft
Computed Large Wet Pond Volume, 1.5*Basic Volume: 7417. cu-ft

2-Year Discharge Rate : 0.107 cfs

15-Minute Timestep, Water Quality Treatment Design Discharge
On-line Design Discharge Rate (91% Exceedance): 0.15 cfs
Off-line Design Discharge Rate (91% Exceedance): 0.08 cfs

Time to Infiltrate 91% Treatment Volume, (Hours): 160.11

Infiltration/Filtration Statistics--------=======----



Inflow Volume (ac-ft): 223.36

Inflow Volume Including PPT-Evap (ac-ft): 223.36

Total Runoff Infiltrated (ac-ft): 122.63, 54.90%

Total Runoff Filtered (ac-ft): 0.00, 0.00%

Primary Outflow To Downstream System (ac-ft): 100.91
Secondary Outflow To Downstream System (ac-ft): 0.00
Volume Lost to ET (ac-ft): 0.00

Percent Treated (Infiltrated+Filtered+ET)/Total Volume: 54.90%

***********Compliance Point Results dkkkkkkkkkkkk
Scenario Predeveloped Compliance Subbasin: EX-BASIN-2

Scenario Postdeveloped Compliance Link: FCMH-01

*** Point of Compliance Flow Frequency Data ***
Recurrence Interval Computed Using Gringorten Plotting Position

Predevelopment Runoff Postdevelopment Runoff
Tr (Years) Discharge (cfs) Tr (Years) Discharge (cfs)
2-Year 0.277 2-Year 0.107
5-Year 0.361 5-Year 0.126
10-Year 0.406 10-Year 0.162
25-Year 0.443 25-Year 0.334
50-Year 0.525 50-Year 0.378
100-Year 0.606 100-Year 0.475
200-Year ** 200-Year **
500-Year ** 500-Year **

** Record too Short to Compute Peak Discharge for These Recurrence Intervals

**** Flow Duration Performance ****

Excursion at Predeveloped 50%Q2 (Must be Less Than or Equal to 0%): -96.7% PASS
Maximum Excursion from 50%Q2 to Q2 (Must be Less Than or Equal to 0%): -72.4% PASS
Maximum Excursion from Q2 to Q50 (Must be less than 10%): 0.0% PASS
Percent Excursion from Q2 to Q50 (Must be less than 50%): 0.0% PASS

MEETS ALL FLOW DURATION DESIGN CRITERIA: PASS

**** LID Duration Performance ****
Excursion at Predeveloped 8%Q2 (Must be Less Than 0%): -5.5% PASS
Maximum Excursion from 8%Q2 to 50%Q2 (Must be Less Than 0%): -3.2% PASS

MEETS ALL LID DURATION DESIGN CRITERIA: PASS




leptt

OBH CLINIC STORM SUBBASIN SUMMARY 25-YEAR 24-HR STORM

Calculation Spreadsheet:

Appendix 3d
= X
£ 3
. . s .g ﬁ Impervious ) Peak Runoff
Basin Drainage Node Area (sf) g § = e (T Pervious Area CN (cfs)

F E 2

gl £

o £

S =
Basin-2 AD-01 2,440 5 10% 98 69 0.033
Basin-3a STUB-04 1,490 5 100% 98 69 0.044
Basin-3b STUB-05 1,490 5 100% 98 69 0.044
Basin-3c STUB-01 1,490 5 100% 98 69 0.044
Basin-3d STUB-03 60 5 100% 98 69 0.001
Basin-3e STUB-02 60 5 100% 98 69 0.001
Basin-4 AD-03 540 5 100% 98 69 0.016
Basin-5 AD-02 440 5 0% 98 69 0.005
Basin-6 CB-01 2,740 5 62% 98 69 0.062
Basin-7 CB-02 16,450 5 99% 98 69 0.490

05

04

Runaff (cfs)

0z

01

00

SEE APP 3e FOR PIPE ANALYSIS

Updated 3/11/2026

Rainfall Intensity Graph

— Runoff: Subbasin - Basin-7 (20260311 -Conveyance:

il (21
Subbasin - Basin-3c (20280311 -Conveyance.

— Runoff: Subbasin - Basin-5 (20260311-Con

DL 2026-03-11 20:00:38)

nCce-MDL 2026-03-11 20:00:38)
MDL 2026-03-11 20:00:38)
-MDL 2026-03-11 20:00:38)
-MDL 2026-03-11 20:00:38)
-MDL 2026-03-11 20:00:38)

— Runoff. Subbasin - Basin-2 (20260311-Conveyance-MOL 2026-03-11 20:00:38)

o

2

a

Time (hrs)

Job Name: OHB Clinic
KPFF Job #:2400528
Design Engineer: JS

Check Engineer: MvB

Page 1



Calculation Spreadsheet:

OBH CLINIC STORM DRAINAGE CONVEYANCE SUMMARY

Job Name: OBH Clinic

KPFF Job #:2400528
Design Engineer: JS

Appendix 3e Check Engineer: MvB
5
§ ':.o ﬁ Peak Flow Max Flow / Max Flow §
From (Inlet) Node To (Outlet) Node Slope (%) g g -ugo Full FI?W Flow 25 Year Peak Velocity Design Flow Depth / Total Total Time .
_g g 3 Capacity (cfs) Flow (cfs) (ft/sec) - Depth Ratio Surcharged (min)
2 =
a
HB-03(56.25%%d) CO-04 0.70 8 0.013 1.010 0.190 2.12 0.19 0.30 0.00
EXST-CB Out-01 0.50 18 0.013 7.430 0.190 1.80 0.03 0.11 0.00
AD-01 WYE-02 0.65 6 0.013 0.450 0.030 0.60 0.07 0.32 0.00
AD-03 WYE-03 0.43 6 0.013 0.370 0.020 0.85 0.04 0.15 0.00
AD-02 HB-04(45%%d) 0.50 6 0.013 0.400 0.020 1.39 0.05 0.13 0.00
STUB-01 TEE-02 2.85 6 0.013 0.950 0.040 1.04 0.05 0.28 0.00
CO-02 TEE-02 0.72 6 0.013 0.480 0.120 1.61 0.25 0.41 0.00
TEE-02 WYE-01 0.74 6 0.013 0.480 0.160 1.73 0.34 0.49 0.00
CB-01 WYE-01 14.64 6 0.013 2.150 0.060 1.10 0.03 0.34 0.00
HB-04(45%%d) CO-01 3.27 6 0.013 1.010 0.020 0.68 0.02 0.23 0.00
WYE-01 TEE-01 0.74 6 0.013 0.480 0.230 2.19 0.47 0.52 0.00
TEE-01 CO-01 3.15 6 0.013 1.000 0.230 3.49 0.23 0.37 0.00
CB-02 HB-08(45%%d) 4.21 6 0.013 1.150 0.490 4.05 0.42 0.93 0.00
CO-01 HB-01(90%%d) 3.19 6 0.013 1.000 0.250 4.10 0.25 0.63 0.00
HB-02(45%%d) Arch-Chamber 4.23 6 0.013 1.150 0.490 3.91 0.42 1.00 592.00
Arch-Chamber FCMH-01 0.00 24 0.013 2.780 1.100 0.89 0.40 0.97 0.00
WYE-02 CO-02 0.74 6 0.013 0.480 0.120 1.76 0.25 0.38 0.00
WYE-03 AD-02 0.50 6 0.013 0.400 0.020 0.88 0.04 0.15 0.00
STUB-03 HB-05(45%%d) 0.48 6 0.013 0.390 0.000 0.41 0.00 0.05 0.00
HB-05(45%%d) WYE-03 0.57 6 0.013 0.420 0.000 0.17 0.00 0.10 0.00
STUB-02 TEE-01 3.25 6 0.013 1.010 0.000 0.06 0.00 0.21 0.00
STUB-04 HB-07(90%%d) 0.60 6 0.013 0.430 0.040 1.23 0.10 0.24 0.00
HB-07(90%%d) CO-03 0.51 6 0.013 0.400 0.040 0.83 0.11 0.32 0.00
STUB-05 CO0-03 0.57 6 0.013 0.420 0.040 0.67 0.10 0.38 0.00
CO-03 HB-06(45%%d) 0.56 6 0.013 0.420 0.090 1.24 0.21 0.39 0.00
HB-06(45%%d) WYE-02 0.63 6 0.013 0.450 0.090 1.36 0.20 0.37 0.00
HB-08(45%%d) HB-02(45%%d) 4.28 6 0.013 1.160 0.490 3.36 0.42 1.00 438.00
CO-04 EXST-CB 0.69 8 0.013 1.010 0.190 2.16 0.19 0.30 0.00

Updated 3/12/2026

Page 1
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Calculation Spreadsheet:

OBH CLINIC STORM DRAINAGE CONVEYANCE SUMMARY

Job Name: OBH Clinic

KPFF Job #:2400528
Design Engineer: JS

Appendix 3e Check Engineer: MvB
=
i "
2 b 9 Peak Flow Max Flow / Max Flow .
[ S c Full Flow Flow |25 Year Peak ) . Total Time
From (Inlet) Node To (Outlet) Node Slope (%) £ =5 ] Velocity Design Flow Depth / Total .
s E® | capacity(cfs) | Flow (cfs) _ tal | surcharged (min)
[} s S (ft/sec) Ratio Depth Ratio
o o
o
2
HB-01(90%%d) DMH-01 3.21 6 0.013 1.010 0.250 3.25 0.25 1.00 186.00
DMH-01 Arch-Chamber 0.00 24 0.013 1.340 0.230 0.50 0.17 0.97 0.00

Updated 3/12/2026
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. Description

Purpose of this Report

This report describes the Operations and Maintenance for the proposed stormwater management systems.
The basis of this report is the requirements of the City of llwaco and the Washington State Department of
Ecology (WSDOE) Stormwater Management Manual for Western Washington. The purpose of the proposed
stormwater management facilities is to protect existing stormwater infrastructure and improve the overall
health of the watershed.

Project Location

The proposed project is located within the Ocean Beach Hospital (OBH) campus on the corner of First Avenue
(US-101) and Ash Street in llwaco, Washington. The main existing driveway is located on First Avenue and a
smaller driveway connecting to Ash Street is located at the back of the existing paved parking lot. The project
includes a building addition to an existing clinic building and a new parking lot.

The existing site includes a medical clinic building, a residential building, a helicopter pad, a paved asphalt
parking lot, and an additional gravel parking lot. The site topography consists of relatively flat areas with
gradual slopes in the surrounding landscape areas on the project site.

Responsibility

The stormwater infrastructure on this site is to be maintained by Ocean Beach Hospital personnel or their
contractor. Owner and facilities staff should refer to the City of lwaco and the Washington State Department
of Ecology Stormwater Management Manual for Western Washington for additional responsibilities.
Facilities staff will conduct regular inspections of the stormwater infrastructure and perform any required
tasks to keep it in working order, such as removing trash and debris from stormwater inlets and associated
components. Any maintenance tasks that require special equipment should be conducted by a professional
contractor. Stormwater infrastructure must be accessible for monitoring and maintenance.

II. Schedule

Each part of the system shall be inspected and maintained quarterly within the first two years. After two
years, all facilities should be inspected twice a year. All facilities should be inspected 48 hours after each
major storm event. For this O&M Plan, a major storm event is defined as 1 inch or more of rain in 24 hours.
All components of the storm system, as described above, must be inspected and maintained regularly to
ensure they continue to function effectively. The facility owner shall keep a log, recording all inspection
dates, observations and maintenance activities. Receipts shall be saved when maintenance is performed
and there is a record of expense.

lll. Inspection and Maintenance Procedures

Importance of Maintenance

The purpose of a stormwater treatment facility is to remove pollutants, including suspended solids, by
capturing sediment, which includes sediment, dirt, leaves and litter. These materials can restrict or clog the
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facility. Timely sediment removal will improve infiltration rates and water quality, prevent clogging, and
reduce flooding.

Stormwater facilities often collect a variety of trash and debris. Trash and debris, especially floating debris,
can clog pipes or treatment media. It can also cause odors through decay. Stormwater facilities are designed
to help prevent pollutants from entering rivers and streams.

System Description

Stormwater generated onsite will be directed through several area drains in the proposed landscape and
pedestrian areas, and two StormFilter Catch Basins (WSDOE Manufactured Media Filters) located in the
proposed access road and parking lot. Storm runoff from pollution-generating surfaces will be treated and
then conveyed to an Arch Chamber detention system under the parking lot before being allowed to discharge
through a flow control manhole to the public storm system. All WSDOE minimum requirements will be
addressed. In addition to the following operations and maintenance measures, the Owner shall follow and
adhere to the WSDOE O&M standards listed in Appendix B1 and the online WSDOE Stormwater Management
Manual for Western Washington (2024) Volume V Appendix V-A.

TABLE 1: FACILITIES DESCRIPTION TABLE

Facility Name Bottom Area Managed Impervious Area Discharge Point
Area (sf) Managed (sf)

CB-01 N/A e Access Road 1,710 Arch Chamber System (via 6” lines from
WSDOE e Pedestrian Pavement CB-01 to Arch Chamber System)
Manufactured e Landscape
Media Filters
CB-02 N/A e Parking Lot 16,240 Arch Chamber System (via 6” lines from
WSDOE e Pedestrian Pavement CB-02 to Arch Chamber System)
Manufactured e Landscape
Media Filters
AD-01 N/A e Landscape 240 Arch Chamber System (via 6” lines from

e Mechanical equipment AD-01 to Arch Chamber System)

pad
AD-02 N/A e Landscape 0 Arch Chamber System (via 6” lines from
AD-02 to Arch Chamber System)
AD-03 N/A e Pedestrian Pavement 540 Arch Chamber System (via 6” lines from
AD-03 to Arch Chamber System)

Arch Chamber | 1940 e Access Road and Parking 23,320 EXST-CB (via 8” lines from the Arch
System Lot Chamber system to EXST-CB)

e Pedestrian Pavement

e Landscape

e Roof Drainage

e Offsite Road Drainage

See Appendix B1 for Manufactured Media Filter O&M requirements.

Water and Sediment Disposal

When deciding how to dispose of sediment, consider the types of activities and pollutants onsite. As the
generator of this waste, you are responsible for deciding how to properly manage and remove solids.

OBH — Express Care Clinic | KPFF Consulting Engineers 4
OPERATIONS & MAINTENANCE PLAN



e Contaminated Water and Sediment

Stormwater facilities in areas used for chemical or hazardous waste storage, material handling, or
equipment maintenance may collect chemicals used in these activities from spills or via stormwater
runoff. If you observe an oily sheen, odors, discoloration, or other signs of pollution, hire a
professional laboratory or sampling firm to assess whether the material needs specialized hauling,
treatment, or disposal to comply with the Washington State Department of Ecology. If you need
assistance deciding whether the solids should be managed as hazardous waste, contact WSDOE
Hazardous Waste and Toxics at 360-407-6700.

e Non-Contaminated Water and Sediment

Dispose of it in a sanitary sewer through a shop drain, sink, toilet, or other appropriate drains.

If the pollutant load is non-hazardous, water may also be spread across onsite vegetation. Let the
solids dry, then properly dispose of them. Dry materials may be reused elsewhere on your site, may
be eligible for reuse by others, or can be disposed of at a designated solid waste facility.

Maintenance Procedures
AREA DRAINS (AD), CLEANOUTS (CO), MANHOLES, AND DETENTION SYSTEM

Component What to look for What to do Season
Debris and garbage Clear piping to facility when blockage occurs. All
buildup

Piping

L Repair/seal cracks. Replace when repair is All
Cracked drain pipe . .
insufficient.
Debris and garbage Clear hooded outlet. All

Trap/Outlet Hood .
buildup
Depth of accumulated | Remove sediment using vactor truck (manholes) or All

s sediments has shovel (area drains and catch basins only).

um
P reached 1/3 of the
capacity
Repair/seal cracks. Replace when repair is All
Structure walls Cracks . .
insufficient
Missing grate or cover | Replace missing grate or cover All
Cracks in grate or Replace cracked grate or cover All
cover
Cover
Remove debris from frame/collar and ensure coveris | All
level and secured. If settling has occurred so that
Uneven cover . . .
cover is no longer level with surrounding grades,
adjust rim to remove tripping hazard.
OBH — Express Care Clinic | KPFF Consulting Engineers 5
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Procedure Notes:

1. ltisillegal to hose sediments through your system. Sediments often can be removed by hand.

2. Llarge facilities and underground facilities will need to be cleaned with heavy equipment, such as vactor
trucks, by trained professionals.

3. See Appendix C and D for StormFilter Catch Basin and Chambermaxx System maintenance procedures.

Access shall be maintained for all facilities so operations and maintenance can be performed as regularly

scheduled.

IV. Financial Responsibilities

The facility is to be maintained by Lower Columbia College facilities staff. The preparer has worked closely
with personnel to design a system that can be easily maintained by maintenance staff.

A copy of the O&M Plan shall be provided to the property owner.
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RASIN TOTAL AREA IMPERVIOUS| PERVIOUS | , \\ ocovioie
(sf) [ac) (sf) (sf)
1 (unmanaged) 3540 0.081 750 2790 21%
2 2440 0.056 240 2200 109
3a 1490 0.034 1490 0 100%
3b 1490 0.034 1490 0 100%
3c 1490 0.034 1490 0 100%
3d 60 0.001 60 0 100%
3e 60 0.001 60 0 100%
4 540 0.012 540 0 100%
5 440 0.010 0 440 0%
6 2740 0.063 1710 1030 62%
7 16450 0.378 16240 210 9954
8 (unmanaged) 3125 0.072 3125 0 1009
TOTAL 33865 0.777 27195 6670 50%
TOTAL MANAGED ONSITE 27200 0.624 23320 3880 56%
TOTAL UNMANAGED OFFSITE 6665 0.153 3875 2790 58%
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Table V-A.15: Maintenance Standards - Sand Filters (Belowground/Enclosed) (continued)

Maintenanc

Component

Defect

Condition When Maintenance is Needed

Results Expected When Mai € is Performed

let pipe.

i han 0.5 inch at the joint of any inlet/outlet pipe or evidence of soil
particles entering throug

Baffles/Internal walls

Baffles or walls corroding; g, warping and/or showings ilure as determ-
i aintenancel/inspection person.

Baffles repaired or replaced to specifications.

W

|

Ladder is corroded or deteriorated, not functioning properly, not securely attached to
structure wall, missing rungs, cracks, and/or misaligned.

Ladder replaced or repaired to specificati and is safe to use as determined by
inspection personnel.

V-A.17 Maintenance Standards - Manufactured Media Filters

Table V-A.16: Maintenance Standards - Manufactured Media Filters

Maintenance
Component

Defect

Condition When Maintenance is Needed

Results Expected When Maintenance is Performed

Below Ground
Vault

Sediment Accumulation on Media

Sediment depth exceeds 0.25 inches.

No sediment deposits that would impede permeability of the
media.

Sediment Accumulation in Vault

Sediment depth exceeds 6 inches in first chamber.

No sediment deposits in vault bottom of first chamber.

Trash/Debris Accumulation

Trash and debris accumulated on filter bed.

Trash and debris removed from the filter bed.

Sediment in Drain Pipes/Clean-Outs

When drain pipes, clean-outs, become full with sediment and/or debris.

Sediment and debris removed.

Damaged Pipes

Any part of the pipes that are crushed or damaged due to corrosion and/or settlement.

Pipe repaired and/or replaced.

Access Cover Damaged/Not Working

Cover cannot be opened; one person cannot open the cover using normal lifting pressure, cor-
rosion/deformation of cover.

Cover repaired to proper working specifications or replaced.

Vault Structure Includes Cracks in Wall, Bottom,
Damage to Frame and/or Top Slab

Cracks wider than 0.5 inch or evidence of soil particles entering the structure through the cracks, or main-
tenance/inspection personnel determine that the vault is not structurally sound.

Cracks wider than 0.5 inch at the joint of any inlet/outlet pipe or evidence of soil particles entering through
the cracks.

Vault replaced or repairs made so that vault meets design spe-
cifications and is structurally sound.

Vault repaired so that no cracks exist wider than 0.25 inch at the
joint of the inlet/outlet pipe.

Baffles

Baffles corroding, cracking, warping, and/or showing signs of failure as determined by main-
tenance/inspection person.

Baffles repaired or replaced to specifications.

Access Ladder Damaged

Ladder is corroded or deteriorated, not functioning properly, not securely attached to structure wall, missing
rungs, cracks, and/or misaligned.

Ladder replaced or repaired and meets specifications, and is safe
to use as determined by inspection personnel.

Below Ground
Cartridge Type

Filter Media

Drawdown of water through the media takes longer than 1 hour, and/or overflow occurs frequently.

Media cartridges replaced.

Short Circuiting

Flows do not properly enter filter cartridges.

Filter cartridges replaced.

2024 Stormwater Management Manual for Western Washington
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Table V-A.5: Maintenance Standards - Control Structures (continued)

Maintenance Com-
ponent

Defect Condition When Maintenance is Needed

Results Expected When Maintenance is Performed

Clean-out Gate

Clean-out gate is not watertight or is missing.

b dor Missi Gate cannot be moved up and down by one maintenance person.
amaged or Missin

g g Chain/rod leading to gate is missing or damaged.

Gate is rusted over 50% of its surface area.

Gate is watertight and works as designed.

Chain is in place and works as designed.

Gate moves up and down easily and is watertight.

Gate is repaired or replaced to meet design standards.

Control device is not working properly due to missing, out of place, or bent orifice

Orifice Plate Damaged or Missing plate Plate is in place and works as designed.
Obstructions Any trash, debris, sediment, or vegetation blocking the plate. Plate is free of all obstructions and works as designed.
Overflow Pipe Obstructions Any trash or debris blocking (or having the potential of blocking) the overflow pipe. | Pipe is free of all obstructions and works as designed.

Access Opening

See V-A.5 Maintenance Standards - Tanks and Vaults

Catch Basin

See V-A.7 Maintenance Standards - Catch Basins

V-A.7 Maintenance Standards - Catch Basins

Table V-A.6: Maintenance Standards - Catch Basins

Maintenance

Results Expected When Maintenance is per-

Frame and/or Top Slab

Frame not sitting flush on top slab, i.e. separation of more than 3/4 inch of the frame from the top slab. Frame not securely attached.

Defect Conditions When Maintenance is Needed
Component formed
Trash or debris which is located immediately in front of the catch basin opening or is blocking inletting capacity of the basin by more than 10%. No Trash or debris located |mmed|ately infront of
catch basin or on grate opening.
Trash or debris (in the basin) that exceeds 60% of the sump depth as measured from the bottom of basin to invert of the lowest pipe into or out of . .
- . . ) ) . , No trash or debris in the catch basin.
Trash & Debris the basin, but in no case less than a minimum of 6 inches clearance from the debris surface to the invert of the lowest pipe.
Trash or debris in any inlet or outlet pipe blocking more than 1/3 of its height. Inletand outlet pipes free of trash or debris.
Dead animals or vegetation that could generate odors that could cause complaints or dangerous gases (e.g. methane). CN;Cd: sgsa;rr:lmals or vegetation present within the
, Sediment (in the basin) that exceeds 60% of the sump depth as measured from the bottom of basin to invert of the lowest pipe into or out of the . . .
Sediment . ; - ) . . ) No sediment in the catch basin
basin, but in no case less than a minimum of 6 inches clearance from the sediment surface to the invert of the lowest pipe.
General Structure Damage to Top slab has holes larger than 2 square inches or cracks wider than 1/4 inch. (Intent is to make sure no material is running into basin). Top slabiis free of holes and cracks.

Frame is sitting flush on the riser rings or top slab
and firmly attached.

Fractures or Cracks in
Basin Walls/ Bottom

Maintenance person judges that structure is unsound.

Grout fillet has separated or cracked wider than 1/2 inch and longer than 1 foot at the joint of any inlet/outlet pipe or any evidence of soil particles
entering catch basin through cracks.

Basin replaced or repaired to design standards.

Pipe is regrouted and secure at basin wall.

Settlement/ Mis-
alignment

If failure of basin has created a safety, function, or design problem.

Basin replaced or repaired to design standards.

Vegetation

Vegetation growing across and blocking more than 10% of the basin opening.
Vegetation growing in inlet/outlet pipe joints that is more than 6 inches tall and less than 6 inches apart.

No vegetation blocking opening to basin.

No vegetation or root growth present.

Contamination and Pol-

See V-A.2 Maintenance Standards - Detention Ponds

2024 Stormwater Management Manual for Western Washington
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Table V-A.6: Maintenance Standards - Catch Basins (continued)

Maintenance Defect Conditions When Maintenance is Needed Results Expected When Maintenance is per-
Component formed
lution
Cover Notin Place Cover is missing or only partially in place. Any open catch basin requires maintenance. Covgr/grate Is in place, meets design standards,
and is secured.
Catch Basin Locking Mechanlsm Mechanism cannot be opened by one maintenance person with proper tools. Bolts into frame have less than 1/2 inch of thread. Mechanism opens with proper tools.
Cover Not Working
Cover Difficult to One maintenance person cannot remove lid after applying normal lifting pressure. Cover can be removed by one maintenance per-
Remove (Intent is keep cover from sealing off access to maintenance.) son.
Ladder Ladder Rungs Unsafe Ladder is unsafe due to missing rungs, not securely attached to basin wall, misalignment, rust, cracks, or sharp edges. Ladder meets design standards and allows main-
tenance person safe access.
Grate opening Unsafe | Grate with opening wider than 7/8 inch. Grate opening meets design standards.
Metal Grates Trash and Debris Trash and debris that is blocking more than 20% of grate surface inletting capacity. Grate free of trash and debris.

(if applicable) Grate is in place, meets the design standards, and

Damaged or Missing. Grate missing or broken member(s) of the grate. is installed and aligned with the flow path,

V-A.8 Maintenance Standards - Debris Barriers (e.g. Trash Racks)

Table V-A.7: Maintenance Standards - Debris Barriers (e.g. Trash Racks)

Maintenance Components Defect Condition When Maintenance is Needed Results Expected When Maintenance is Performed
General Trash and Debris Trash or debiris that is plugging more than 20% of the openings in the barrier. | Barrier cleared to design flow capacity.
Bars are bent out of shape more than 3 inches. Bars in place with no bends more than 3/4 inch.
Damaged/ Missing Bars | Bars are missing or entire barrier missing. Bars in place according to design.
Metal Bars are loose and rust is causing 50% deterioration to any part of barrier. Barrier replaced or repaired to design standards.
Inlet/Outlet Pipe Debris barrier missing or not attached to pipe Barrier firmly attached to pipe

tenance Standards - Energy Dissipators

Table V-A.8: Maintenance Standards - Energy Dissipators

Maintenance Com- Defect Conditions When Maintenance is Nee Results Expt.acted When Maintenance
ponents is Performed

External A
Rock Pad Missing or Moved Rock Only OW native soil in area five square feet or larger, or any exp ative soil. Rock pad replaced to design standards.
ock Pa

Erosion Soil erosion in or adjacent to rock pad. Rock pad replaced to design standards.

W ipe Plugged with Sediment Accumulated sediment that exceeds 20% of the design depth. (I;’;p;gﬂean S0 that it matches

2024 Stormwater Management Manual for Western Washington
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Appendix C

Contech StormFilter Catch Basin Operation and Maintenance Guide (WSDOE
Manufactured Media Filter)
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28" x 28" [T11 x 711]
VANED INLET GRATE 28" x 28" [T11x711)

(SOLID OPTIONAL WITH _\ /_ ACCESS COVER
INLET PIPE)

STORMFILTER DESIGN NOTES

CONCRETE CATCHBASIN STORMFILTER TREATMENT CAPACITY VARIES BY CARTRIDGE COUNT AND LOCAL APPROVALS

NACY2024\2400528-0BH-CLINIC\CADYREF\DETAILS\WCE-01.DWG 3122026 4:08 PM

— T, ot « PEAK CONVEYANCE GAPACITY 1S 1.3 GFS
5%5 SISt T . CONCRETE CATCHBASIN STORMFILTER IS AVAILABLE WITH UP TO TWO (2}, 18" [457] OR 27" [686] TALL CARTRIDGES
@EE‘: ,,:*ﬁ:‘,: N . « UP TO 4 INDIVIDUAL UNITS MAY BE LINKED FOR AN ULTIMATE CAPAGITY OF EIGHT (8) CARTRIDGES
@ SILSIS2 N1 11 TF CARTRIDGE SIZE {in. [mml]) 27 [666] 18 [457]
= | E—— [t il S
i EI ! 2SS : =y RECOMMENDED HYDRAULIC DROP (it [mmil) 305 [930] 2.3 [701]
a i ||| 9905 0 b1l _ﬂ 50 SPECIFIC FLOW RATE (gpmist [Lisim]) 2[1.36] | 167" (113 | 1[0.68] 201.36] | 167 (1431 | 110.68] i
[ e | e | =:=t::: T = CARTRIDGE FLOW RATE (gpm [L/s]) 225[14] | 1879[1.19] | 11.25[0.71] | 15[085] | 1253(0.79] | 7.5[1047) THE CHAMEES BYETEM INCORFORATES TWI TYPES OF BACKFILL MATEREAL ' A A o
G g . - ' TEMSAR GEOGHID USED T0 REDUCE w VUL UDUER ASOUUIAITLEDS
| — — | — l 1,67 gpmist [1.13 Lis/m?] SPECIFIC FLOW RATE IS APPROVED WITH PHOSPHOSORB® (PSORB) MEDIA ONLY e A B AR TENSAR GEOGRID NOT USED msalﬁz?:?;u;;ﬁ:l_:%gﬁ;aq:f STONE 34 T I;:-M.E u-;-;: |1A Bros
o | B E Pl : L
LINKING opﬂggﬁ ;sygm% LBJE{ngﬁT'TEIE:EIjIEIE_g énéLSiL :lFﬁﬁiacTF{Eﬂ ggg iggg h‘i’ﬁ‘féﬁ PLACEMENT CHAMBERS, THIS BATERIAL |5 USED ARCAIND THE CHAMBEARS AND WITHIN & 2 NICKERSON STREET, SUITE 200
A [ MINBALIM SF BAROHES (350 M) BELCI AND FINEHES [152] S80YE THE
24" [711] 4" [?”] CHAMBERS, THE HEMAINPNE SPACE SHOULD BE FRLLED WITH AN ARHZUL AR, SEATTLE, WASHINGTON 98109
P e it el QUAD UNIT TRIPLE UNIT DUAL UNIT SINGLE UNIT WELL-ERADED SHANULAR FILL MEETING THE RECILIREMENTS OF ASHTO 206.957.6400
{SHIPPED IM 2 PIECES) {SHIPPED IN 2 PIECES) O (SHIPPED IN 1 PIE 1 WMI4S A1, A2 OR AT SCMPACTED TD 65% ARSHTD Tus, ’ '
51" [1548] s 222 EMEANKMENT
: st || =ein [} omere || soun [[} soue e o s0UD {Iﬂ|ﬁ{|_ soun || crae o |: ] |l BOLID etz || soum ] wa CONTECH Cadl NONSWOVEN SEQTEXTILE SHOULD BE LSED BETWEEK THE
PLAN VIEW | = I L i ' L TWO LAYERS OF BACKFILL MATERIAL. SEE DETAR. BELOW.
MAXIMUM RIM TO OUTLET PIPE INVERT HEIGHT IS 6.05' [1844]
OPTIONAL INLET PIPES GENERAL NOTES IHDERCUT AND REFLACE
Prirdpred e el hlbregd 1. CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE. TENSAR GECGRID UNSUITABLE S0ILS
BUPAET BiPE (OPTIONAL) G s 2. DIMENSIONS MARKED WITH ( ) ARE REFERENCE DIMENSIONS. ACTUAL DIMENSIONS MAY VARY.
LOCATIONS 3. ALTERNATE DIMENSIONS ARE MILLIMETERS [mm] UNLESS NOTED OTHERWISE
4. FOR FABRIGATION DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHTS, PLEASE CONTACT YOUR CONTECH ENGINEERED SECTION VIEW
Wal A OUTLET PIFE SOLUTIONS LLC REPRESENTATIVE. www.ContechES.com
. - WITH BOOT 5. STORMFILTER WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION CONTAINED IN THIS
T - =0y (12 (30010 MAXIMUM) DRAWING. CONTRACTOR TO CONFIRM STRUCTURE MEETS REQUIREMENTS OF PROJECT. TYPICAL FOUNDATION DETAIL
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CatchBasin StormFilter™

Important: These guidelines should be used as a part of your site
stormwater plan.

Overview

The CatchBasin StormFilter™ (CBSF) consists of a multi-chamber
steel, concrete, or plastic catch basin unit. The steel CBSF is
offered both as a standard and as a deep unit for additional
internal overflow and sediment capacity.

The CBSF is installed flush with the finished grade and is
applicable for both constrained lot and retrofit applications.
Steel and concrete units can accept surface and piped influent
for roof leaders or similar applications.

The steel, concrete and plastic CBSF units have capacities of

4, 8 and 2 cartridges, respectively. Internal overflow capacity
varies by system type from 0.5 cfs for the plastic, 1.3 cfs for the
concrete and 1.0 or 1.8 cfs for the steel unit.

Design Operation

The CBSF is installed as the primary receiver of runoff, similar
to a standard, grated catch basin. The steel and concrete CBSF
units have an H-20 rated, traffic bearing lid that allows the filter
to be installed in parking lots, and for all practical purposes,
takes up no land area. Plastic units can be used in landscaped
areas or other non-traffic-bearing applications.

The steel CBSF consists of a sumped inlet chamber and
cartridge chamber(s). Runoff enters the sumped inlet chamber
either by sheet flow from a paved surface or from an inlet

pipe discharging directly to the unit vault. The inlet chamber is
equipped with an internal baffle, which traps debris and floating
oil and grease, and an overflow weir. While in the inlet chamber,
heavier solids are allowed to settle into the deep sump, while
lighter solids and soluble pollutants are directed into the
cartridge chamber through a port between the baffle and the
overflow weir.

OPERATION AND
MAINTENANCE

The concrete and plastic units operate similarly minus the
presence of the inlet chamber or deep sump.

Once in the cartridge chamber, polluted water ponds and
percolates horizontally through the media in the filter cartridges.
Treated water collects in the cartridge’s center tube from where
it is directed to the outlet chamber and discharged to the outlet
pipe on the downstream side of the overflow weir.

When influent flows exceed the water quality design value,
excess water spills over the overflow weir, bypassing the
cartridge bay, and discharges to the outlet pipe.

Applications

The CBSF is particularly useful where small flows are being
treated or for sites that have little available hydraulic head. The
unit is ideal for applications in which standard catch basins are
to be used. Both water quality and catchment issues can be
resolved with the use of the CBSF.

Retro-Fit

The retrofit market has many possible applications for the CBSFE.
The CBSF can be installed by replacing an existing catch basin
without having to “chase the grade,” thus reducing the high cost
of re piping the storm system.

Page 1
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CatchBasin StormFilter™

Maintenance Guidelines

Maintenance procedures for typical catch basins can be applied
to the CatchBasin StormFilter (CBSF). The filter cartridges
contained in the CBSF are easily removed and replaced during
maintenance activities according to the following guidelines.

1. Establish a safe working area as per typical catch basin
service activity.

2. Remove steel grate and diamond plate cover (weight 100
Ibs. each) or plastic grating.

3. Turn cartridge(s) approximately Vs turn counter-clockwise to
disconnect from pipe manifold.

4. Remove cartridge(s) from catch basin by hand or with
appropriate hoisting equipment.

5. Remove accumulated sediment via vactor truck from all
interior chambers.

6. Rinse interior of both bays and vactor remaining water and
sediment.

7. Install fresh cartridge(s), by rotating %4 turn clockwise, taking
care not to damage cartridge connectors.

Replace cover(s).

Dispose of accumulated debris and spent media in
accordance with local regulations.

10. Return used, empty cartridges to Contech for refurbishing.

Media may be removed from the filter cartridges using the
vactor truck before the cartridges are removed from the catch
basin structure once the top cap and hood are removed. The
vactor truck must be equipped with a hose capable of reaching
areas of restricted clearance.

Empty cartridges can be easily removed from the catch basin
structure by hand. Empty cartridges should be reassembled and
returned to Contech as appropriate.

Refurbished cartridges are available from Contech on an
exchange basis. Contact the maintenance department of
Contech at 513-645-7770 for more information.

Onsite maintenance is estimated at 26 minutes once setup for
a single cartridge unit. Add approximately 5 minutes for each
additional cartridge.

OPERATION AND
MAINTENANCE

Mosquito Abatement

In certain areas of the United States, mosquito abatement is
desirable to reduce the incidence of vectors.

In BMPs with standing water, which could provide mosquito
breeding habitat, certain abatement measures can be taken.

1. Periodic observation of the standing water to determine if
the facility is harboring mosquito larvae.

Regular catch basin maintenance.

3. Use of larvicides containing Bacillus thuringiensis israelensis
(BTI). BTl is a bacterium toxic to mosquito and black fly
larvae.

In some cases, the presence of petroleum hydrocarbons may
interrupt the mosquito growth cycle.

Using Larvicides in the CatchBasin StormFilter
Larvicides should be used according to manufacturer’s
recommendations.

Two widely available products are Mosquito Dunks and Summit
B.t.i. Briquets. For more information, visit https://www.amvac.
com/products/summit-bti-briquets.

The larvicide must be in contact with the permanent pool. The
larvicide should also be fastened to the CatchBasin StormFilter
to prevent displacement by high flows. A magnet can be used
with a steel catch basin.

For more information on mosquito abatement in stormwater
BMPs, refer to the following: https://anrcatalog.ucanr.edu/

df/8125.pdf.

Page 2
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Phosphosorb® Media PhﬂSIlhﬂS(lrb®

Effectively targets TSS and Total Phosphorus

Manufactured in an environmentally-friendly manner, PhosphoSorb is a
lightweight media built from a Perlite base. This innovative, engineered
filtration media removes total phosphorus (TP) from stormwater runoff

by absorbing dissolved-P and filtering particulate-P simultaneously. Field
tests of the PhosphoSorb media showed a load reduction of 89% TSS and
82% total phosphorus with an average influent concentration of 380 mg/L

Dissolved Phosphorus O{ (0)

and 0.33 mg/L respectively.

PHYSICAL CHARACTERISTICS OF PHOSPHOSORB

Nominal Size

(mm) 14-6.3
Bulk Density
(Ibs/ft}) 20725

State of Washington

Effective Bed Porosity 65% - 80% TA pE
G U l_ D Learn More:
A

www.ContechES.com/phosphosorb

Specific Surface Area

20-30
(m?/g)
Key Benefits:
100 Dissolved P = 0.5 mg/L ) 100
B Removes both TSS and TP from stormwater runoff S Leatiing i = 200 ctiy cEmees i
B Removal of both soluble and total Phosphorus can 80 = PhosphoSorb | g0
exceed 50% 8
>
B Low impact product life cycle — no production by- § 00 00
products £
X . X X S 40 40
B Lightweight media - easy to handle, ship and deploy g -
. . . < =0
B Reliable performance and longevity using the laboratory 2% §~~ 2
and field-proven Stormwater Managment StormpFilter®
cartridge . ) .
0 500 1000 1500 2000

Number of Treated Bed Volume

In laboratory testing, PhosphoSorb removed 50% of the first 1,000
treated empty bed volumes (EBVs) of 0.5 mg/L influent dissolved
P solution, and lasted for at least 2,000 treated EBVs.

Effectively target TSS and Total Phosphorus C:NTECH
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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 StormeFilter 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
e 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.

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 StormfFilter 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.
StormpFilter 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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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.



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 Ibs. 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 Ibs. each) from the
vault.

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.



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 StormfFilter 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 D Cast-In-Place D Linear Catch Basin D Manhole D 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 [ ] DepthofStanding 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 D No D 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:

Qil in Forebay (if present): Yes D No D

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 D No D Source:

Erosion of Landscaped Areas: Yes [ ] No [ ] Source:

StormFilter Cartridge Replacement Maintenance Activities

Remove Trash and Debris: Yes [] No | | Details:
Replace Cartridges: Yes D No D 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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Detention System Design Tools
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Thank yau for using Contech's DYODS DYO Project
¥ design madé easy.

Design Your Own Detention System (DYODS®)

Contech’s DYODS is an exclusive, online design tool that allows you to design your
own detention or infiltration system. DYODS fully automates the layout process for
stormwater detention and infiltration systems and produces CAD and PDF files that
can be used for creating plans and specs, and for estimating total installed costs.

Features of the new tool include:

*  Optimizes design and layout for cost efficiency

*  "Drag and drop” feature allow users to customize layout

*  Design multiple systems per project and save for future use

*  Provides instant access to customized, project specific drawings
*  CAD/PDF files provided for use in creating plans and specs

CuN
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The DYODS tool is available at www.conteches.com/DYO)

Online Product Design Worksheet (PDW)
Our in-house team of engineers can support you through the entire permitting
process. Just enter your information into the online form, and one of our in-house engineers will contact

you with specific recommendations for your project.

The Detention Product Design Worksheet
is available at www.conteches.com/detentionpdw
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trained to provide the following services:

*  Regulatory guidance and permitting assistance R ST
. . . . e . . t5y
e  Preliminary standard details and/or site specific final drawings and i e T
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specifications , e e g g e 0
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assistance
*  Value Engineering - cost estimates and options analysis

*  Pre-construction support, project scheduling, and contractor

coordination
e Installation and construction support
*  Maintenance support, including: guidance manuals, training/demonstrations, and certified contractor

identification

www.ContechES.com/DYO ¢ 800-338-1122 | 3
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ChamberMaxx Overview

The ChamberMaxx corrugated, open-bottom chamber system
allows you to meet runoff reduction requirements by providing
economic infiltration. Design your low impact development (LID)
site by incorporating this belowgrade system to maximize available
land for development or green space. ChamberMaxx is most
effective on sites where the depth from finished grade to storm
sewer outlet is less than 54-inches (1.37-meters).

The ChamberMaxx polypropylene stormwater detention/infiltration
chamber has undergone extensive development and structural
qualification investigation meeting the performance requirements
of the ASTM F2418 Standard Specification for Polypropylene
Corrugated Wall Stormwater Collection Chambers. The following
is a summary of the design qualification.

The ChamberMaxx chamber is produced by an injection
molding process with a high quality UV stabilized co-polymer
polypropylene which meets the ASTM F2418 material classification
requirement as PP0330B99945 per ASTM D4101. An extensive
test program demonstrates that the ChamberMaxx chambers
exceed the minimum material performance requirements set
forth by the product specification for short term and both 50
and 75 year strength, stiffness, and toughness, including material
environmental stress crack resistance (ESCR) which exceeds
industry requirements.

The ChamberMaxx structural qualification to ASTM F2418 includes
a CANDE FEA predicted installed structural performance which
safely meets the AASHTO LRFD Section 12 Design Specification for
Buried Structures. As required, performance verification through
full scale installation and monitoring was conducted in successful
support of the safety of the chamber design and installation.

The ChamberMaxx chamber installation was evaluated for safety
with AASHTO load factors for the vehicle and earth fill condition
of 1.75 and 1.95 respectively. The general installation capabilities
in accordance with AASHTO are:

* Live Load AASHTO Design Truck HS25 (HL93)
* Minimum Cover (HS25): 18 in.

Chamber Manufacturing

The ChamberMaxx chamber and virtually all of its materials of
construction are manufactured at ISO 9001 certified US facilities.
The chambers are produced with state of the art structural web
injection molding equipment resulting in a reliable, high quality
product. Weighing approximately 80 pounds, the chamber has a
minimum average wall thickness of .175 inches (4.45 mm) and
measures approximately 51 x 30 x 91 inches (1.30 x .76 x 2.31
meters) in overall dimension.

A ChamberMaxx system is comprised of start chambers, middle
chambers, and end chambers. The end cap of the chamber is
integrated into the start and end chambers, thereby making
chamber installation fast and efficient.

Application-System Configurations

The open-bottom plastic chamber allows infiltration into
surrounding soil, effectively achieving runoff reduction objectives
often required by an LID design. By utilizing subsurface infiltration,
space is preserved for development, runoff is reduced or eliminated
and groundwater recharge can occur. The ChamberMaxx is ideal
when you need to maximize storage capacity in a shallow footprint.

Subsurface Infiltration

An open bottom plastic chamber the ChamberMaxx allows
infiltration into surrounding soils, effectively achieving runoff
reduction objectives often required by in an LID (low impact
development) design.

Best practice designs for subsurfaceinfiltrationinclude pretreatment
to reduce cost and frequency of maintenance while ensuring the
infiltration capacity of the facility. Contech has multiple options
for pretratment.
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« Maximum Cover, 75 years: 8 ft.
LAY LENGTH
98.4"

leIxI'\I'\I IwI v‘ ’ |
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Bioretention

ChamberMaxx is designed with a minimum of 6” stone above and
below the units. The ChamberMaxx can help make bioretention
practical by storing 75.1 CF per unit, including storage in stone,
before discharging back into the surrounding soil.

Detention

ChamberMaxx systems can also be used for detention applications
where infiltraton of stored water is minimized. Minimization of
infiltration can be accomplished by wrapping the entire chamber
system and stone backfill in an impermeable thermoplastic liner.

Inlet Congifurations

ChamberMaxx systems are compatible with various inlet
configurations. The inlet configuration selected for a design
should be based on the site requirements and local regulations.
Pretreatment is recommended for all detention/retention systems
regardless of type. The initial removal of sediment in a pretreatment
device allows easy inspection and unobstructed maintenance.
Contech offers standard inlet pretreatment configurations in the
form of upstream pretreatment devices or the ChamberMaxx
Containment Row.

Pretreatment Devices

In some jurisdictions, it is required to use devices for pretreatment
of stormwater prior to entry to stormwater systems. By pretreating
the stormwater prior to entry into the ChamberMaxx system,
pollutants such as hydrocarbons and sediment may be captured,
thereby extending the service life of the chamber system.
Pretreatment devices vary in complexity and effectiveness. Several
non-proprietary options exist in the form of deep sump manholes,
oil grit separators, and bio-swales. Contech offers pretreatment
devices such as the CDS and VortSentry HS for designs that require
more stringent levels of pollutant removal. See Contech’s website
to design your own pretreatment device: www.conteches.com/
dyohds.

Pretreatment
System Header Pipe

L
SCOUR PROTECTION —A Tt
HETTING - 807 (2286 mm) \ B 'lsz
. 4 _START MIDDLE _END it
WeETE | CHAMBER | cHAMBER '\ CHAMBER §§ E
R i |
MARIFOLD TYP —, r
! 3
| £
H 155
e =
@) | mseecTION PoAr
{(SUPPLIED BY OTHERS)
@) L—a
- PRE-THEATMENT SYSTEM,
AVALABLE CPTIONS ARE
COS, VORTECHS OR
INLET [BY VORTIENTRY HS
CONTRACTOR) PLAN VIEW

L i

(2163 ey

LAY LENGTH ™ LAY LENGTH ™ | LAY LENGTH ™
(START) (L] (8D}

ELEVATION VIEW
TYPICAL LAYOUT

Standard Open
Mid Chamber

Integrated End
Wall Chamber

www.ContechES.com/DYO ¢ 800-338-1122 | 5



ChamberMaxx Design Guide

ChamberMaxx Containment Row

Hydrodynamic separators and filtration devices provide the most efficient sediment removal and extended maintenance interval, and are
recommended as pretreatment for ChamberMaxx systems. The ChamberMaxx Containment Row should be considered as basic, low cost
treatment strategy and should only be considered where sediment loading to the ChamberMaxx system is assumed to be minimal.

The Containment Row is designed to provide TSS removal by direct screening through 2 layers of AASHTO M288 Class 1 Woven Geotextile,
located between the containment row chamber and the stone bedding.

The ChamberMaxx Containment Row should be designed with a sumped diversion manhole at the inlet of the Containment Row.
The diversion manhole should be designed to allow access for inspection and maintenance of the Containment Row in addition to
diverting the required amount of stormwater into the Containment Row for treatment, and a sump for collection of sediment. Once the
Containment Row has reached capacity, the overflow should then be distributed to the remainder of the chamber rows by a manifold.

Containment Rows can be sized for water quality volume or water quality flow rate. Contact your local Contech representative at
800-338-1122 for project specific sizing of a Containment Row.
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Inlet Manifold Design

All ChamberMaxx systems require inlet manifolds to ensure that the incoming flow is distributed throughout all chamber rows. The
integral end cap of the chamber system can accept up to a 24-inch diameter (0.61m) inlet pipe.

The inlet manifold should be designed to provide ample conveyance of peak flows without creating an unacceptable backwater condition
on the upstream structures and piping. To reduce the scour potential of the foundation stone under the chambers from the influent flow,
Contech requires the installation of scour protection netting at the manifold entrance to any inlet chamber, extending 1 (0.30 m) beyond
the outside edge of the chamber.

When designing an inlet manifold for a ChamberMaxx system, the specifying engineer is responsible for confirmation that the manifold
meets the hydraulic needs of the project. The manifold diameter should be equal to or larger than the upstream pipe leading from the
site to the chamber system. Contech offers standard high density polyethylene (HDPE) manifold fittings in various sizes to accommodate
most project needs.

Contech provides Mar Mac Polyseal couplers to connect manifold fittings, please reference www.MarMac.com for additional information
on the provided couplers.

ChamberMaxx cannot accept a pipe directly into the side of the chamber. To accommodate this configuration, the row should be broken
up by use of one end chamber and one start chamber to create two separate rows. The inlet pipe should then be joined to a manifold
tee that connects into the new start and end chambers. Otherwise, all pipe connections should be made at a manifold or directly stubbed
into the end a chamber.
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AVAILABLE DIAMETERS (IN)

TEE 12 15 18 24
ELBOW 12 15 18 24
DIM A 42 42 48 48
GENERAL NOTES:

1. FITTING MATERIAL TO BE MANUFACTURED FROM

CORRUGATED HIGH DENSITY POLYETHYLENE, AASHTO
M294 PIPE.

2. FITTINGS TO BE FABRICATED IN ACCORDANCE WITH
THE REQUIREMENTS OF AASHTO M294.
FITTINGS DESIGNED TO PROTRUDE 8" INTO END OF
THE INLET CHAMBERS.

4. MANIFOLD TEE AND ELBOW JOINTS TO BE
CONNECTED UTILIZING MAR-MAC POLYSEAL
COUPLERS. REFERENCE WWW.MARMAC.COM
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Outlet Manifold Design

Some ChamberMaxx systems may require an outlet for volumes in excess of the chamber system capacity. An outlet manifold should be
designed to ensure that excess volume or peak flows can be conveyed to downstream structures.

In circumstances where infiltration into the surrounding soil is not an option, an underdrain may be used to completely drain the stone
bed below the invert of the chamber. The underdrain should connect to the downstream drainage structure and should accommodate
free drainage as required.

Other outlet scenarios may include outlet pipes located higher than the invert of the chambers to allow a designed volume to infiltrate
through the base stone before exiting the system, or an outlet control structure external to the chamber system to achieve the same effect.
These are common scenarios used for recharging groundwater and replicating a site’s pre-construction runoff characteristics.

Outlet manifolds should not directly connect to a Containment Row but should be connected to as many standard chamber rows as
required to achieve the desired hydraulic conditions. The outlet manifold fittings provided by Contech are the same HDPE fittings used for
inlet manifolds and should be installed and connected in the same way.

Foundation Requirements

ChamberMaxx systems require a bedding of at least 6 inches (152.4mm) of crushed stone below the chambers. With a 6 inch (152.4mm)
bedding depth a soil bearing capacity of 4 ksf (191.52 kPa) is required for 8 feet of cover over the top of the chambers and a soil bearing
capacity of 2ksf (95.76 kPa)is needed for 18 inches (457.2mm) of cover over the top of the chambers. If the soil bearing pressure does not
meet the minimum requirements, a geotechnical engineer should evaluate the application and make the appropriate recommendations
to improve the bearing capacity to suit the application.

System Sizing

ChamberMaxx systems store water in the chamber itself and also in the void space of the stone backfill.  The “Installed Storage Volume”
in the table below shows the water storage capacity for the chamber and stone system assuming a 40% stone void ratio.

The ChamberMaxx DYODS (Design Your Own Detention System) is available for online sizing of ChamberMaxx systems. This tool can be
found at www.ContechES.com. For assistance sizing a ChamberMaxx system, Contech Design Engineering services can be contacted at
1-800-338-1122 or through your local Contech representative. Modeling for the ChamberMaxx system is also available in HydroCAD®.

Sizing a ChamberMaxx System
The steps outlined below provide the necessary calculations to size a ChamberMaxx System.

1. Determine the Storage Volume (V).
Required Storage Volume should be determined by the design engineer per project requirements.

2. Determine the number of chambers required (C).

Chamber Width Height Weight Actual Length Installed Length* Storage Volume Installed Storage
Part Volume*

in (m) in (m) Ibs (kg) in (m) in (m) cf (m?3) cf (m?3)
Start 51.4 (1.31) 30.3 (0.77) 83.0 (37.65) 98.4 (2.50) 96.2 (2.44) 50.2 (1.42) 78.1 (2.21)
Middle 51.4 (1.31) 30.3 (0.77) 73.0 (33.11) 91.0 (2.31) 85.4 (2.17) 47.2 (1.34) 75.1 (2.13)
End 51.4 (1.31) 30.3 (0.77) 76.0 (34.47) 92.0 (2.34) 88.5 (2.25) 46.2 (1.31) 74.1 (2.10)

* 6" (152 mm) of stone above and below chamber, 5.6” (142 mm) chamber spacing and 40% porosity.
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To calculate the number of chambers needed to store the required

volume (Vs), divide the storage volume by the volume of the

chamber. For systems with a predetermined number of rows (r),

multiply the sum of the start and end chamber volumes by the row

count to determine the remainder of middle chambers required.
c=¢C,,+tC,+Cend

start

C..&C_, = number of rows, r

Cmid = Vs/ [(Vstart + Vend)*r + Vmid]

For systems with an undetermined number of rows, the chamber
count can be estimated by using the volume of the middle
chamber, ignoring the start and middle chambers.

C=Vs/V_,

3. Determine the system footprint.
To determine the system length: Divide the number of
middle chambers required (Cmid) by the number of
rows (r), rounding up (n). This will be number of middle
chambers required in the longest row. Add up the installed
lengths of 1 start, 1 end, and the required count of middle
chambers. After adding the length of perimeter stone
around start and end chambers (minimum 12"”or .3048 m),
the total length is the system length.

n= Cmid/r

L=12"+1L,, +n*L, +L,+12"
(3048m + L, +n*L, + L, + .3048m)

To determine the system width: Multiply the chamber width
(51.4" or 1.31 m) by the number of rows (r). Add the total
chamber width plus chamber spacing multiplied by (-1) and
the perimeter stone (minimum 12” or 0.30 mm). Standard
spacing between chambers is 5.6”(396.2 mm). The resulting
sum is the system width.

W = 12"+ r*51.4" + (-1)*5.6" + 12"
(:3048m + r*1.306m + (~-1)*0.3962m + .3048m)

Determine the amount of stone (Vst).

To determine the amount of clean, crushed, angular
stone is required for the ChamberMaxx System, multiply
the number of start, middle, and end chambers by their
respective stone volumes in the table below.

Amount of stone Amount of stone
needed per chamber | needed per chamber
(cubic feet) (cubic meters)

Chamber Type

Start Chamber 78.69 2.228

Middle Chamber | 69.85 1.978

End Chamber 72.36 2.049
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Stage Storage Table
Elevation Chamber Storage Volume Stone Storage Volume Cumulative Volume Inci Cumulative Storage Volume
(in) (cf) ( (cf) (m?) (cf)
42.30 1.07 47.20 1.34 27.94 0.79 1.13 0.03 75.14 2.13
w 41.30 1.05 47.20 1.34 26.82 0.76 1.13 0.03 74.02 2.09
z 40.30 1.02 47.20 1.34 25.69 0.73 1.13 0.03 72.89 2.06
g 39.30 1.00 47.20 1.34 24.56 0.70 1.13 0.03 71.76 2.03
38.30 0.97 47.20 1.34 23.44 0.66 1.13 0.03 70.64 2.00
37.30 0.95 47.20 1.34 22.31 0.63 1.13 0.03 69.51 1.97
36.30 0.92 47.20 1.34 21.18 0.60 0.62 0.02 68.38 1.94
35.00 0.89 47.20 1.34 20.56 0.58 1.13 0.03 67.76 1.92
34.00 0.86 47.20 1.34 19.43 0.55 1.13 0.03 66.63 1.89
33.00 0.84 47.20 1.34 18.30 0.52 1.13 0.03 65.50 1.85
32.00 0.81 47.20 1.34 17.18 0.49 1.56 0.04 64.38 1.82
31.00 0.79 46.48 1.32 16.34 0.46 1.76 0.05 62.82 1.78
30.00 0.76 45.43 1.29 15.63 0.44 1.83 0.05 61.06 1.73
29.00 0.74 44.26 1.25 14.98 0.42 1.90 0.05 59.23 1.68
28.00 0.71 42.97 1.22 14.36 0.41 1.96 0.06 57.33 1.62
27.00 0.69 41.58 1.18 13.79 0.39 2.02 0.06 55.37 1.57
L 26.00 0.66 40.09 1.13 13.26 0.38 2.07 0.06 53.35 1.51
@ 25.00 0.64 38.53 1.09 12.76 0.36 2.11 0.06 51.29 1.45
<§( 24.00 0.61 36.89 1.04 12.29 0.35 2.15 0.06 49.18 1.39
5 23.00 0.58 35.18 1.00 11.84 0.34 2.18 0.06 47.03 1.33
%s 22.00 0.56 33.42 0.95 11.42 0.32 2.22 0.06 44.84 1.27
21.00 0.53 31.60 0.89 11.02 0.31 2.24 0.06 42.63 1.21
% 20.00 0.51 29.74 0.84 10.64 0.30 2.27 0.06 40.38 1.14
% 19.00 0.48 27.84 0.79 10.27 0.29 2.29 0.06 38.11 1.08
= 18.00 0.46 25.90 0.73 9.92 0.28 2.31 0.07 35.82 1.01
O 17.00 0.43 23.93 0.68 9.59 0.27 2.33 0.07 33.51 0.95
16.00 0.41 21.92 0.62 9.26 0.26 2.35 0.07 31.18 0.88
15.00 0.38 19.88 0.56 8.95 0.25 2.37 0.07 28.83 0.82
14.00 0.36 17.82 0.50 8.65 0.24 2.39 0.07 26.46 0.75
13.00 0.33 15.72 0.44 8.36 0.24 2.40 0.07 24.08 0.68
12.00 0.30 13.59 0.38 8.09 0.23 2.42 0.07 21.68 0.61
11.00 0.28 11.43 0.32 7.82 0.22 2.45 0.07 19.25 0.54
10.00 0.25 9.23 0.26 7.58 0.21 2.47 0.07 16.81 0.48
9.00 0.23 6.99 0.20 7.34 0.21 2.50 0.07 14.34 0.41
8.00 0.20 4.71 0.13 7.13 0.20 2.52 0.07 11.84 0.34
7.00 0.18 2.38 0.07 6.93 0.20 2.56 0.07 9.32 0.26
6.00 0.15 0.00 0.00 6.76 0.19 1.13 0.03 6.76 0.19
w 5.00 0.13 0.00 0.00 5.63 0.16 1.13 0.03 5.63 0.16
z 4.00 0.10 0.00 0.00 4.51 0.13 1.13 0.03 4.51 0.13
g 3.00 0.08 0.00 0.00 3.38 0.10 1.13 0.03 3.38 0.10
2.00 0.05 0.00 0.00 2.25 0.06 1.13 0.03 2.25 0.06
1.00 0.03 0.00 0.00 1.13 0.03 0.00 0.00 1.13 0.03
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ChamberMaxx Flow Routing

Proper design of any detention system typically requires that flow routing be performed. Engineers at Contech can be a valuable resource
when designing a ChamberMaxx retention system. Typically, stage- storage curves are utilized in the analysis. A Contech stage-storage
calculator is available for download on www.ContechES.com. This information can simply be inserted into common hydrology/ hydraulic
software such as HydroCAD, HydroFlow, PondPack or TR20. This makes a flow routing design with ChamberMaxx just as simple as an
aboveground pond design.

ChamberMaxx - Backfill Detail

KEY
1. RIGID OR FLEXIBLE PAVEMENT.
2. GRANULAR ROAD BASE.
3. WELL GRADED GRANULAR FILL. AASHTO M145 A1, A2, OR A3. 4" [102] SCHEDULE 40 PVC RISER
COMPACT TO MIN. 90% STANDARD DENSITY PER AASHTO T99. WITH RING AND COVER
4. FREE DRAINING ANGULAR WASHED STONE 3/4" - 2" [19-51] PARTICLE (SUPPLIED BY OTHERS)
SIZE. COMPACT TO MIN. 90% STANDARD DENSITY PER AASHTO T99. CONCRETE COLLAR
CONTAINMENT ROW (BY OTHERS)
CONTECH C-40 (IF APPLICABLE) .
PAVEMENT NON-WOVEN 96" [2438] MAX. —
GEOTEXTILE |
T
I
303" L18" [457] MIN.
A [770] "
SUITABILITY OF SUBGRADE |y | E[ISAMN.
TO BE VERIFIED BY
ENGINEER OF RECORD 1_
6" [152] MIN.
OPTIONAL NON-WOVEN 5.6" [142] v o 0
51.4" [1306 57" [1448 12" [305] MIN.
GEOTEXTILE TO PREVENT SPACING —~| |=51:4"[1306] __| | S57(448] | | |._12"[309]
(TYP) (TYP) (TYP)
SOIL MIGRATION (TYP)

SCOUR PROTECTION NETTING
(TYP OF ALL INLET PIPES)

BACKFILL MATERIAL

THE CHAMBER SYSTEM INCORPORATES TWO TYPES OF BACKFILL MATERIAL

FREE DRAINING ANGULAR WASHED STONE 3/4 TO 2-INCH [19 TO 51]
PARTICLE SIZE COMPACTED TO 90% AASHTO T99 IS USED AROUND THE
CHAMBERS. THIS MATERIAL IS USED AROUND THE CHAMBERS AND WITHIN A
MINIMUM OF 6-INCHES (152 MM) BELOW AND 6-INCHES [152] ABOVE THE
CHAMBERS. THE REMAINING SPACE SHOULD BE FILLED WITH AN ANGULAR,
WELL-GRADED GRANULAR FILL MEETING THE REQUIREMENTS OF AASHTO
M145 A1, A2 OR A3, COMPACTED TO 95% AASHTO T99.

CONTECH C-40 NON-WOVEN GEOTEXTILE SHOULD BE USED BETWEEN THE
TWO LAYERS OF BACKFILL MATERIAL. SEE DETAIL BELOW.
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Inspection And Maintenance

ChamberMaxx Safety

Before entering into any storm sewer or underground retention/
detention system check to make sure all OSHA and local safety
regulations and guidelines are observed during the maintenance
process. Hard hats, safety glasses, steel-toed boots and any other
appropriate personal protective equipment shall be worn at all
times.

Inspection Frequency

Inspections are recommended at a minimum annually. The first year
of operation may require more frequent inspections. Frequency of
inspections will vary significantly on the local site conditions. An
individual inspection schedule should be established for each site.

Inspections

Inspection is the key to effective maintenance and is easily
performed. Inspections may need to be performed more often
in the winter months in climates where sanding operations may
lead to rapid sediment accumulations, or in equipment washdown
areas. It is very useful to keep a record of each inspection. A sample
inspection log is included for your use.

The entire treatment train should be inspected and maintained.
The treatment train may consist of an upstream sump manhole,
manifold system or pre-treatment HDS device. Inspections should
start at the upstream device and continue downstream to the
discharge orifice if incorporated into the chamber system.

Pre-Treatment Device Inspection

Inspection and maintenance procedures provided by the
manufacturer should be followed for pre-treatment systems such
as a CDS®, Vortechs®, VortSentry® or VortSentry® HS. Expected
pollutants will be floatable trash, sediment and oil and grease. Pre-
treatement devices are recommended for all detention/ retention
devices regardless of type.

Containment Row™ Inspection

The optional Containment Row consists of a diversion concrete
manhole with a weir, and a row of chambers placed on woven
geotextile. The diversion weir directs the first flush flows into the
Containment Row of chambers. The majority of sediment will be
captured in the Containment Row due to the extended detention
time which allows the particles to settle out. Higher flows overtop
(bypass) the weir into the manifold system.

The Containment Row will typically be located in the first row of
chambers connected to the diversion manhole. Inspection can
be done through accessing the diversion manhole and visually
inspecting the Containment Row through the inlet pipe. Inspection
ports throughout the system can be used for visual observation
and measurement of sediment accumulation using a stadia rod.
When the depth of sediment accumulates over 4-inch (102 mm),
cleanout is recommended.

Manifold System Inspection

The main manifold pipe can be inspected from the diversion
manhole upstream. When a quarter of the pipe volume has been
filled with sediment the header system should be maintained.

Visual Inspection

Maintenance or further investigation may be required if any of the
following conditions exist:

* Evidence of an unusual amount of silt and soil build-up on the
surface.

+ Clogged outlet drainpipe.

« System does not drain to the elevation of the lowest pipe in
dry conditions.

* Evidence of potholes or sinkholes
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Maintenance

Underground stormwater retention/detention systems should be
inspected at regular intervals and maintained when necessary
to ensure optimum performance. The rate at which the system
collects pollutants will depend more heavily on site activities rather
than the size or configuration of the system. If accumulated silt
is interfering with the operation of the detention system (i.e.:
blocking outlet pipes or deposits significantly reduce the storage
capacity of the system) it should be removed.

It is easiest to maintain a system when there is no flow entering.
For this reason, cleanout should be scheduled during dry weather.

A vacuum truck or other similar devices can be used to remove
sediment from the treatment train. Starting upstream, maintain
manholes with sumps and any pre-treatment devices (following
manufacturer recommended procedures). Once maintenance
is complete, replace all caps, lids and covers. It is important to
document maintenance events on the Inspection and Maintenance
Log.

Header System Maintenance

If maintenance is required, use a high pressure nozzle with rear
facing jets to wash the sediments and debris into the diversion
manhole. Use the vacuum hose stinger nozzle to remove the
washed sediments from the sump of the diversion manhole. It is
important to not flush sediments into the chamber system during
the maintenance process.

Containment Row™ Maintenance

If maintenance is required, a JetVac truck utilizing a high pressure
nozzle (sledge dredging tool) with rear facing jets will be required.
Insert the nozzle from the diversion manhole into the Containment
Row through the inlet pipe. Turn the water feed hose on and
feed the supply hose until the nozzle has reached the end of the
Containment Row. Withdraw the nozzle slowly.

The tool will backflush the Containment Row forcing debris into
the diversion manhole sump. Use the stringer vacuum hose to
remove the sediments and debris from the sump of the diversion
manhole. Multiple passes may be required to fully cleanout the
Containment Row. Vacuum out the diversion manhole and remove
all debris. See Figure 1.

Figure 1. Containment Row shown with high pressure cleaning
nozzle.

www.ContechES.com/DYO ¢ 800-338-1122 | 13



ChamberMaxx Design Guide

APPENDIX A: ChamberMaxx Specification with Pretreatment

SPECIFICATION:
ChamberMaxx

Underground Detention and Infiltration Standard Specification
with Pretreatment Device

1.0 GENERAL

1.1 This item shall govern the furnishing and installation
of ChamberMaxx underground detention and infiltration
chamber systems.

1.2 Contractor shall furnish all labor, materials, equipment
and incidentals necessary to install the ChamberMaxx system,
appurtenances and incidentals in accordance with the
Drawings and as specified herein.

1.3 A stormwater treatment device upstream of the
ChamberMaxx system is recommended as the appropriate
means of pretreating for the purpose of extending the
maintenance interval on the ChamberMaxx system and
reducing the life cycle cost. Both engineered solutions shall
be provided by a single supplier/manufacturer. Filtration by
wrapping a chamber row with geotextile is not an acceptable
means of pretreatment.

1.4 Applicable provisions of any Division shall govern work in
this section.

1.5 Related Standards

1.5.1 ASTM 2418 “Standard Specification for
Polypropylene Corrugated Wall Stormwater Collection
Chambers”

1.5.2  ASTM F-2787 “Standard Practice for Structural
Design of Thermoplastic Corrugated Wall Stormwater
Collection Chambers”

1.6 Site layout drawings, product specifications, materials,
hydraulic storage data and supported calculations of
proposed alternatives shall be submitted to the Engineer of
Record (EOR) for review at a minimum of 10 working days
prior to bid closing.

1.7 Shop drawings shall be annotated to indicate all
materials to be furnished and installed under this section,
and all applicable standards for materials, required tests of
materials and design assumptions for structural analysis:

1.8 Before installation of the ChamberMaxx system,
Contractor shall obtain the written approval of the EOR for
the stormwater system and the installation drawings.

1.9 All proposed alternatives to the ChamberMaxx system
shall conform to applicable above referenced ASTM
specifications.

2.0 MATERIALS

2.1 The chamber shall be constructed of injection molded
polypropylene copolymer formulated for high impact
and stress cracking resistance and sustained structural
performance during high temperatures. The chamber shall be
designed and manufactured in accordance to ASTM F-2418
and F-2787.

2.2 The chamber shall be designed to AASHTO LRFD Bridge
Design Specifications (Section 12), as applied to material and
performance requirements for buried thermoplastic pipes.
Design live load shall be the AASHTO HS-20 and HS-25 truck,
including multiple lane presence factors, over a minimum
cover of 18 inches and chamber row spacing of 5 inches or
greater.

2.3 The chamber system shall be comprised of three chamber
configurations: The MIDDLE chambers shall be open-ended
to allow unobstructed hydraulic flow, inspection, and
maintenance. The START and END chambers shall each have
an integral end wall designed to resist loading at the start and
end of the chamber rows. The chambers within a row shall be
installed with overlapping end corrugations.

2.4 The nominal dimensions of the START chamber shall be
51.4 inches wide, 30.3 inches tall, and 98.4 inches long. The
nominal dimensions of the MIDDLE chamber shall be 51.4
inches wide, 30.3 inches tall, and 91.0 inches long. The
nominal dimensions of the END chamber shall be 51.4 inches
wide, 30.3 inches tall, and 92.0 inches long. The nominal
storage volume inside the chamber shall be 77 cubic feet
when utilizing 6” of stone above and below chamber with
40% stone porosity per ChamberMaxx standard detail.

2.5 The chamber shall have a continuously-curved, arch-
shaped section profile.

2.6 The START and END chamber integral end wall shall be
structurally suitable for cutting and inserting inlet pipes and
shall provide a range of pipe diameter indicants up to 24"
diameter as cutting templates.

2.7 The chamber shall be a corrugated, open-bottom design
and top vent orifices for hydraulic pressure equalization.
Corrugation valleys and crests shall be sub-corrugated to
increase stiffness.

2.8 The chamber shall have a circular cut line for an
optional reinforced inspection port configured to accept a 4"
Schedule 40 pipe.

2.9 The END chambers shall be capable of being cut to
shorter lengths to accommodate site specific requirements.

2.10The chamber shall be supported by integral structural
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3.0

footings comprised of load dispersing toe ribs and

longitudinally aligned stiffening ribs.

2.11The manufacturer of the ChamberMaxx system shall be
one that has regularly been engaged in the engineering design
and production of these systems for at least eight (8) years
and which has a history of successful production, acceptable
to the Engineer of Record (EOR). In accordance with the
Drawings, the ChamberMaxx system shall be supplied by:

Contech Engineered Solutions
9025 Centre Pointe Drive
West Chester, OH, 45069
Tel: 1 800 338 1122
PERFORMANCE

3.1 The ChamberMaxx system proposal shall be sized in
accordance to the design provided and approved by the
Engineer of Record (EOR). Any Contractor deviating from the
design shown on the plans, to include: material, footprint,
etc., shall provide to the EOR a summary report on stage-
storage curves, design calculations, HydroCAD modeling and
engineering drawings.

3.2 ChamberMaxx row spacing and stone base thickness
cannot be altered with consultation from Contech Engineered
Solutions, LLC.

3.3 The ChamberMaxx system shall be designed so as the
hydraulic grade line will increase evenly throughout whereas
transverse movement from one storage compartment to
another shall not be permitted. All storage compartments
shall be connected via manifold (or connecting pipe) versus
by entirely transporting stormwater through stone.

3.4 A stormwater pretreatment device is recommended
upstream of the ChamberMaxx system as follows:

3.4.1 Infiltration:  Where feasible, the selected
stormwater treatment device upstream of an infiltration
system shall be a filter system and have General Use
Level Designation (GULD) for Basic Treatment by the
Washington State Department of Ecology or demonstrate
equivalent performance in independently verified field
testing following a peer reviewed testing protocol, and
must be sized consistent with the system producing
those results.

3.4.2  Detention: Where feasible, the selected
Stormwater treatment device upstream of a detention
system shall be a separator system and have GULD for
Pretreatment by the WADOE or demonstrate equivalent
performance in independently verified field testing
following a peer reviewed testing protocol, and must be
sized consistent with the system producing those results.

4.0

3.4.3  Selected pretreatment stormwater device shall
incorporate a physical barrier capable of capturing and
retaining trash and debris (i.e.: floatable and neutrally
buoyant materials) for all flows up to the treatment
capacity of the device.

3.4.4  The application of wrapping a system with
geotextile of any branding or material type, that allows
the passage of stormwater, shall not be regarded as an
acceptable treatment or pretreatment device.

3.4.5  The manufacturer of the selected Stormwater
treatment device shall have been regularly engaged in
the engineering design and production of systems for
the physical treatment of Stormwater runoff for 15 years.

3.4.6 In order to not restrict the Owner’'s ability
to maintain the stormwater pretreatment device, the
minimum dimension providing access from the ground
surface to the sump chamber shall be 20 inches in
diameter.

EXECUTION

4.1 The ChamberMaxx system shall be installed per the
Contech “ChamberMaxx Stormwater Retention System
Standard Installation Detail”, available from local Contech
representative or from www.conteches.com.

4.2 For temporary construction vehicle loads, an extra
amount of compacted cover may be required over the top of
the chambers. The Height-of-Cover shall meet the minimum
requirements shown in the Contech “ChamberMaxx
Stormwater Retention System Standard Installation Detail”.
The use of heavy construction equipment necessitates greater
protection for the chambers than finished grade cover
minimums for normal highway traffic.

4.3 The contractor shall follow Occupational Safety and
Health Association (OSHA) guidelines for safe practices in
executing the installation process in accordance with the
manufacturer/supplier installation recommendations.

4.4 Contractor is required to participate in an on-site
preconstruction meeting with the supplier prior to the
scheduled delivery date of the ChamberMaxx system.
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APPENDIX B: ChamberMaxx Specification with Containment Row

ChamberMaxx

Underground Detention and Infiltration Standard Specification
with Containment Row

5.0

GENERAL

5.1 This item shall govern the furnishing and installation
of ChamberMaxx underground detention and infiltration
chamber systems.

5.2 Contractor shall furnish all labor, materials, equipment
and incidentals necessary to install the ChamberMaxx system,
appurtenances and incidentals in accordance with the
Drawings and as specified herein.

5.3 The containment row of the ChamberMaxx system is
recommended as the appropriate means of pretreating for
the purpose of extending the maintenance interval on the
ChamberMaxx system and reducing the life cycle cost.

5.4 Applicable provisions of any Division shall govern work in
this section.

5.5 Related Standards

5.5.1 ASTM 2418 "Standard Specification for
Polypropylene Corrugated Wall Stormwater Collection
Chambers”

5.5.2 ASTM F-2787 “Standard Practice for Structural
Design of Thermoplastic Corrugated Wall Stormwater
Collection Chambers”

5.6 Site layout drawings, product specifications,
materials, hydraulic storage data and supported
calculations of proposed alternatives shall be submitted
to the Engineer of Record (EOR) for review at a minimum
of 10 working days prior to bid closing.

5.7 Shop drawings shall be annotated to indicate
all materials to be furnished and installed under this
section, and all applicable standards for materials,
required tests of materials and design assumptions for
structural analysis:

5.8 Before installation of the ChamberMaxx system,
Contractor shall obtain the written approval of the EOR
for the stormwater system and the installation drawings.

5.9 All proposed alternatives to the ChamberMaxx
system shall conform to applicable above referenced
ASTM specifications.

6.0 MATERIALS

6.1 The chamber shall be constructed of injection molded
polypropylene copolymer formulated for high impact
and stress cracking resistance and sustained structural
performance during high temperatures. The chamber shall be
designed and manufactured in accordance to ASTM F-2418
and F-2787.

6.2 The chamber shall be designed to AASHTO LRFD Bridge
Design Specifications (Section 12), as applied to material and
performance requirements for buried thermoplastic pipes.
Design live load shall be the AASHTO HS-20 and HS-25 truck,
including multiple lane presence factors, over a minimum
cover of 18 inches and chamber row spacing of 5 inches or
greater.

6.3 The chamber system shall be comprised of three chamber
configurations: The MIDDLE chambers shall be open-ended
to allow unobstructed hydraulic flow, inspection, and
maintenance. The START and END chambers shall each have
an integral end wall designed to resist loading at the start and
end of the chamber rows. The chambers within a row shall be
installed with overlapping end corrugations.

6.4 The nominal dimensions of the START chamber shall be
51.4 inches wide, 30.3 inches tall, and 98.4 inches long. The
nominal dimensions of the MIDDLE chamber shall be 51.4
inches wide, 30.3 inches tall, and 91.0 inches long. The
nominal dimensions of the END chamber shall be 51.4 inches
wide, 30.3 inches tall, and 92.0 inches long. The nominal
storage volume inside the chamber shall be 77 cubic feet
when utilizing 6" of stone above and below chamber with
40% stone porosity per ChamberMaxx standard detail.

6.5 The chamber shall have a continuously-curved, arch-
shaped section profile.

6.6 The START and END chamber integral end wall shall be
structurally suitable for cutting and inserting inlet pipes and
shall provide a range of pipe diameter indicants up to 24"
diameter as cutting templates.

6.7 The chamber shall be a corrugated, open-bottom design
and top vent orifices for hydraulic pressure equalization.
Corrugation valleys and crests shall be sub-corrugated to
increase stiffness.

6.8 The chamber shall have a circular cut line for an optional
reinforced inspection port configured to accept a 4” Schedule
40 pipe.

16 | © 2017 Contech Engineered Solutions LLC
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7.0

6.9 The END chambers shall be capable of being cut to
shorter lengths to accommodate site specific requirements.

6.10The chamber shall be supported by integral structural
footings comprised of load dispersing toe ribs and
longitudinally aligned stiffening ribs.

6.11The manufacturer of the ChamberMaxx system shall be
one that has regularly been engaged in the engineering design
and production of these systems for at least eight (8) years
and which has a history of successful production, acceptable
to the Engineer of Record (EOR). In accordance with the
Drawings, the ChamberMaxx system shall be supplied by:

Contech Engineered Solutions
9025 Centre Pointe Drive
West Chester, OH, 45069

Tel: 1 800 338 1122

PERFORMANCE

7.1 The ChamberMaxx system proposal shall be sized in
accordance to the design provided and approved by the
Engineer of Record (EOR). Any Contractor deviating from the
design shown on the plans, to include: material, footprint,
etc., shall provide to the EOR a summary report on stage-
storage curves, design calculations, HydroCAD modeling and
engineering drawings.

7.2 ChamberMaxx row spacing and stone base thickness
cannot be altered with consultation from Contech Engineered
Solutions, LLC.

7.3 The ChamberMaxx system shall be designed so as the
hydraulic grade line will increase evenly throughout whereas
transverse movement from one storage compartment to
another shall not be permitted. All storage compartments
shall be connected via manifold (or connecting pipe) versus
by entirely transporting stormwater through stone.

8.0 EXECUTION

8.1 The ChamberMaxx system shall be installed per the
Contech “"ChamberMaxx Stormwater Retention System
Standard Installation Detail”, available from local Contech
representative or from www.conteches.com.

8.2 For temporary construction vehicle loads, an extra
amount of compacted cover may be required over the top of
the chambers. The Height-of-Cover shall meet the minimum
requirements shown in the Contech “ChamberMaxx
Stormwater Retention System Standard Installation Detail”.
The use of heavy construction equipment necessitates greater
protection for the chambers than finished grade cover
minimums for normal highway traffic.

8.3 The contractor shall follow Occupational Safety and
Health Association (OSHA) guidelines for safe practices in
executing the installation process in accordance with the
manufacturer/supplier installation recommendations.

8.4 Contractor is required to participate in an on-site
preconstruction meeting with the supplier prior to the
scheduled delivery date of the ChamberMaxx system.

END SECTION
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Preface

Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys to help them understand,
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identify and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require



alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show soil properties and
limitations affecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsolidated material in which the
soil formed or from the surface down to bedrock. The unconsolidated material is
devoid of roots and other living organisms and has not been changed by other
biological activity.

Currently, soils are mapped according to the boundaries of major land resource
areas (MLRAs). MLRAs are geographically associated land resource units that

share common characteristics related to physiography, geology, climate, water

resources, soils, biological resources, and land uses (USDA, 2006). Soil survey
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By observing the soils and
miscellaneous areas in the survey area and relating their position to specific
segments of the landform, a soil scientist develops a concept, or model, of how they
were formed. Thus, during mapping, this model enables the soil scientist to predict
with a considerable degree of accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soll
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the arrangement of horizons within the profile. After the soil
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scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unique combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence of minor components in a map unit in no way
diminishes the usefulness or accuracy of the data. The delineation of such
landforms and landform segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape,
and experience of the soil scientist. Observations are made to test and refine the
soil-landscape model and predictions and to verify the classification of the soils at
specific locations. Once the soil-landscape model is refined, a significantly smaller
number of measurements of individual soil properties are made and recorded.
These measurements may include field measurements, such as those for color,
depth to bedrock, and texture, and laboratory measurements, such as those for
content of sand, silt, clay, salt, and other components. Properties of each soll
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists
interpret the data from these analyses and tests as well as the field-observed
characteristics and the soil properties to determine the expected behavior of the
soils under different uses. Interpretations for all of the soils are field tested through
observation of the soils in different uses and under different levels of management.
Some interpretations are modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soil will
have a high water table within certain depths in most years, but they cannot predict
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.



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 INFORMATION

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: Grays Harbor County Area, Pacific and
Wahkiakum Counties, Washington
Survey Area Data: Version 24, Aug 28, 2025

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

Date(s) aerial images were photographed: Sep 8, 2022—Sep
25, 2022

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
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MAP LEGEND MAP INFORMATION

imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
67 Lebam silt loam, cool, 5 to 30 41 75.5%
percent slopes
104 Ocosta silty clay loam 0.5 8.6%
115 Palix silt loam, cool, 30 to 65 0.9 15.9%
percent slopes
Totals for Area of Interest 5.4

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

12
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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,
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.

13
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Grays Harbor County Area, Pacific and Wahkiakum Counties,
Washington

67—Lebam silt loam, cool, 5 to 30 percent slopes

Map Unit Setting
National map unit symbol: 2gn8
Landscape: Uplands
Elevation: 30 to 300 feet
Mean annual precipitation: 80 to 120 inches
Mean annual air temperature: 48 degrees F
Frost-free period: 180 to 220 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Lebam and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Lebam

Setting
Landscape: Uplands
Parent material: Residuum weathered from siltstone

Typical profile
H1 -0 to 21 inches: medial silt loam
H2 - 21 to 60 inches: silty clay loam

Properties and qualities
Slope: 5 to 30 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: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Very high (about 13.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: FO04AB404WA - Coastal Upland Warm Forest
Forage suitability group: Soils with Moderate Limitations (GO04AC602WA)
Other vegetative classification: Soils with Moderate Limitations (GO04AC602WA)
Hydric soil rating: No
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104—Ocosta silty clay loam

Map Unit Setting
National map unit symbol: 2gj6
Elevation: 20 to 150 feet
Mean annual precipitation: 70 to 100 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 180 to 250 days
Farmland classification: Not prime farmland

Map Unit Composition
Ocosta, protected, and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Ocosta, Protected

Setting
Landform: Flood plains, Deltas
Parent material: Clayey alluvium

Typical profile
H1-0to 12 inches: silty clay loam
H2 - 12 to 20 inches: silty clay
H3 - 20 to 60 inches: clay

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 in/hr)
Depth to water table: About 12 to 35 inches
Frequency of flooding: Rare
Frequency of ponding: None
Available water supply, 0 to 60 inches: High (about 9.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: D
Ecological site: RO04AB2000R - Tidal Marsh and Estuary
Forage suitability group: Seasonally Wet Soils (GO04AC202WA)
Other vegetative classification: Seasonally Wet Soils (GO04AC202WA)
Hydric soil rating: Yes

Minor Components

Nuby, undrained
Percent of map unit: 5 percent
Landform: Flood plains
Other vegetative classification: Wet Soils (GO04AC102WA)
Hydric soil rating: Yes
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Rennie, undrained
Percent of map unit: 5 percent
Landform: Flood plains
Other vegetative classification: Wet Soils (GO04AC102WA)
Hydric soil rating: Yes

Ocosta, unprotected
Percent of map unit: 3 percent
Landform: Flood plains, Deltas
Ecological site: RO04AB2000R - Tidal Marsh and Estuary
Other vegetative classification: Wet Soils (GO04AC102WA)
Hydric soil rating: Yes

Seastrand, undrained
Percent of map unit: 2 percent
Landform: Depressions
Other vegetative classification: Wet Soils (GO04AC102WA)
Hydric soil rating: Yes

115—Palix silt loam, cool, 30 to 65 percent slopes

Map Unit Setting
National map unit symbol: 2gjl
Landscape: Uplands
Elevation: 0 to 300 feet
Mean annual precipitation: 80 to 120 inches
Mean annual air temperature: 48 degrees F
Frost-free period: 180 to 220 days
Farmland classification: Not prime farmland

Map Unit Composition
Palix and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Palix

Setting
Landscape: Uplands
Landform: Slumps
Parent material: Colluvium derived from siltstone

Typical profile
H1 - 0 to 18 inches: medial silt loam
H2 - 18 to 46 inches: medial silty clay loam
H3 - 46 to 50 inches: weathered bedrock

Properties and qualities
Slope: 30 to 65 percent
Depth to restrictive feature: 40 to 60 inches to paralithic bedrock
Drainage class: Well drained
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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: None

Frequency of ponding: None

Available water supply, 0 to 60 inches: Moderate (about 8.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: B
Ecological site: FOO4AA402WA - Coastal Headland
Hydric soil rating: No
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1 INTRODUCTION

Rapid Soil Solutions Inc (RSS) has prepared this geotechnical report, as requested, for the
proposed development at the Pacific County tax lot assigned with situs address 218 Ash Street,
Ilwaco. RSS understands that the 0.27 acres site is to be developed with a 7,327-sf Ocean Beach
Express Care Clinic. The new clinic will consist of offices, exam rooms, and a common waiting
area and reception area that will serve both the new and existing clinics. The designated parking
area is located due east of the site, involving the parcels 10113313885, 10113313157, and
10113313168. The project building has the potential to be two (2) stories at the final build out.

This report is based on visual observations of the project site, three (3) shallow hand auger holes,
and a review of available literature as referenced at the end of this report. Slopes and disturbance
envelopes discussed in this report are approximate, primarily based on onsite observations by RSS
staff. RSS conducted site investigations on 10 June 2025.

2 SITE DESCRIPTION
2.1  Location

The site is nestled within the city central of llwaco, within a Low Density Commercial (C2) district.
C2 zoning is intended to support retail trade, services, tourist recreation, and public/semi-public
uses for residents and visitors. Commercial properties neighbouring the site vary in size from 0.1
acres to 9 acres with structures that were mostly constructed prior to 1980s.

The subject site is situated on the southeastern corner of Ash Street and First Avenue N (Hwy-
101). The site borders the existing Ocean Beach Medical Clinic to the south and a gravel surfaced
parking area to the right. The subject site is located about 180" south of School Rd, 0.28 miles north
of Lake St SE, 0.39 miles east of N Head Rd, and 0.39 miles southeast from the intersection of
Hwy-101 and Sandridge Rd. The site can be found in the northeast quarter of Section 33, Township
10-North, Range 11-West (W.M.) in Pacific County and distinguished by the tax lot number
10113313985. The latitude and longitude of the site are 46.312166 and -124.043058
(46°18'43.8"N, 124°02'35.0"W). The site can be found in the northern end of the Cape
Disappointment, WA-OR 7.5-minute quadrangle.

2.2 Slopes

The city of Ilwaco is regionally tucked at the south end of the Long Beach peninsula, a moderately
narrow protrusion of sand extending northwards from the Columbia River. This peninsula is
mainly built of parallel beach ridges and bounded by Willapa Bay and the associated Shoalwater
Bay to the east; the western edge of the peninsula is bound by the Pacific Ocean.

The site is located within the commercial district of the city of Ilwaco, directly east of Hwy-101.
Our review of the lidar derived contour and slope model, presented by the City of Ilwaco maps,
depicted that the site accommodates nearly level slopes (within 5%) and less than 4' of elevation
change. Properties neighboring the site to the north, east, and south directions exhibit minimal
elevation change and slopes of less than 5%. Moderate grade change is located roughly 50'-60'
west of the site, where the vacant and wooded area west of Hwy-101 descends towards a wetland.
This segment of the bank that borders the west side of Hwy-101 descends to roughly 15'-20' on
slopes of up to 30%.
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Figure 1: 10ft contour and bare earth lidar image at the site, excerpt from the City of llwaco
maps. The proposed location of new clinic is delineated in red.

2.3 Built Conditions

The review of historical aerial images depicted that the existing residential dwelling at the site was
established prior to the year 1981. The main building of the Ocean Beach Hospital was also
constructed before 1981; the clinic building located directly south of the subject site was added
between 1981-1996. The adjacent lot east of the site was utilized as a parking area by 2011.

Overall, reviews of images collected from the year 1981 through 2024 depicted no major change
to the subject site. No developments were observed adjacent to the site.

3 GEOLOGY

3.1  Regional Geology

The City of Ilwaco contains varied topography, typically dominated by peaks/ridges, bold
headlands, and marine embayment. The local peaks/ridges extend to about 73 meters above sea
level. The ridge rising to the north-northeast of the project site is perched roughly 60 meters AMSL.
The local ridge is primarily blanketed of accreted oceanic sediments and synchronously deposited
igneous rocks (where the sediments overlay, underlay and are intruded by the volcanic flows).
After the accretion of the Siletz Terrane to the edge of North America, a thick pile of silt, sand, and
mud accumulated on the adjacent sea floor. Over tens of millions of years, sediment accumulation
continued alongside tectonic impacts of the Cascadia subduction zone and sea level fluctuations.
Over time the sedimentary material was scraped onto the edge of the continental plate; uplift,
faulting and folding (associated with margin-parallel shortening in the Cascadia subduction zone)
lifted the thick stack of sedimentary rock into the heights of the modern mountain range. The
majority of local residential developments are within the lowland located south of the city.
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3.2 Site Geology

Current geologic literature classifies the slopes at the subject site as comprised of Holocene aged
Surficial Deposits — Fluvial and Estuarine Deposits. The unit is generally described as
unconsolidated clay, silt, sand, and gravel alluvium deposited along rivers and streams. Along the
Columbia and Naselle Rivers and in the Shoalwater Bay, the unit includes stabilized tidal flat
deposits.

Figure 1: Site geology excerpt from Wells, R.E, 1989, I-1832.

3.3  Geologic Hazards Review

The Washington State Department of Natural Resources Division of Geology and Earth Resources’
Interactive Natural Hazards map, Pacific County maps, and the City of Ilwaco gis maps, were
reviewed to investigate mapped geological hazards.

The flood hazard review indicates that the site is situated outside the floodplain area. Mapped
wetlands are located at greater than 200' distance from the site.

There 1s no mapped quaternary active fault within 5 miles radius to the site.

The expected earthquake-shaking across the site during a Cascade Seismic event is classified as
'severe' (VIII on the instrumental intensity map). During this level of shaking, the potential damage
is slight to specially designed structures, slight to moderate in well-built ordinary structures, and
considerable damage in poorly built structures.

The Washington DNR map classifies the subject site as within soil site class 'D-E'. A soil site class
E corresponds to soft soil and class D corresponds to stiff soil profile. Based on the results of our
subsurface explorations and experience in the area, we classified the site as within Soil Site Class
D'

The liquefaction susceptibility of the property is mapped as 'moderate to high'.

There are no mapped landslides on or directly adjacent to the subject site. The local area
accommodates low to moderate topographic relief, lessening the likelihood of landslides.
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4 GEOTECHNICAL INVESTIGATION

4.1  Surface Conditions

RSS directly observed the slope at and adjacent to the property. During our visit, RSS noted the

following characteristics about the site:

e Observed slopes at the site generally matched the local contour and slope models. The entire
property accommodates slopes of less than 5%, descending slightly towards the northwest
corner of the lot. Elevation change across the site is within 4'.

e The existing residence is located near the northeast corner of the site. The property is
dominated by low story grass. Several mature trees are located along the western half of the
site.

e At the time of the visit, no standing water was observed across the subject property.

4.2 Subsurface Conditions

RSS drilled three (3) shallow hand auger borings at the site to characterize subsurface soil and to
provide samples for laboratory analysis. Three fine-grained dominated samples were collected and
transported to the laboratory for further classification in seal bags.

The logs were created using the Unified Soil Classification and Visual Manual Procedure (ASTM-
D 2488). The soil descriptions were reviewed by a professional engineer. The logs and location of

the boreholes are presented in the Appendix. Soil descriptions are summarized in the following
Table 1.

Table 1: Soil Units Encountered
Soil Units Soil Unit Depths (ft)
Description USCS HA-1 HA-2 HA-3

Topsoil (Silt): Moist, dark brown, very soft
to soft, slightly sticky.

TP(ML)| 0-05 | 0-05 | 0-05

Silt: Moist to damp, dark brown to brown,

soft to medium stiff. ML 0.5'-2.0 05-4 0.5-6

Note: np not present, USCS Unified Soil Classification System Group Symbol (from ASTM D 2487) based on visual observation

4.3  Laboratory Testing and Results

All the samples collected were analyzed for soil moisture content. One sample was analyzed for
Atterberg limit test to determine the soil classification and strength correlations based on moisture
contents at which fine-grained material transition between solid, semi-solid, plastic, and liquid
states.

The moisture content of the samples is 40.3% to 50.6%. The Atterberg limit test resulted in SILT
of high liquid limit. This means when the soils get wet, they lose their strength.
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4.4  Groundwater

At the time of the visit, no groundwater was encountered in the boreholes. No standing/flowing
water and no pockets of unusual vegetation were observed across the proximity of the proposed
development area.

Please note that the level of groundwater can fluctuate due to various reasons (i.e., season, amount
of rainfall, and surface water runoff). Perched groundwater is pervasive across the local region.
The 2009 geotechnical boring for Ocean Beach Hospital noted static water level at depth of 15'
during the month of September. See appendix for the report.

S GEOTECHNICAL DESIGN AND RECOMMENDATIONS

5.1  Foundation Design

The foundations may be installed on either engineered fill or into the medium stiff native subgrade
which was found at an average depth of 1’ across the site. This depth may be locally variable and
should be evaluated by a geotechnical engineer or their representative at the time of construction.
Please allow 48 hours’notice to call for foundation inspections.

Footings placed on engineered fill or firm native sub-grade should be designed for an allowable
bearing capacity of 2,000 pounds per square foot (psf). The recommended allowable bearing
pressure can be doubled for short-term loads such as those resulting from wind or seismic forces.

Based on our analysis the total post-construction settlement is calculated to be less than 1 inch,
with differential settlement of less than 0.5 inch over a 50-foot span for maximum column,
perimeter footing loads of less than 100 kips and 6.0 kips per linear foot.

Lateral loads on footings can be resisted by passive earth pressure on the sides of the structures
and by friction at the base of the footings. An allowable lateral bearing pressure of 150 pounds per
cubic foot (psf/f) below grade may be used. Adjacent floor slabs, pavements or the upper 12-inch
depth of adjacent, unpaved areas should not be considered when calculating passive resistance.

The near surface soil found onsite is moisture sensitive, high liquid limit. As such, when disturbed
and exposed to prolonged periods of rain, these soils lose strength and will be unsuitable to support
foundations. If construction is undertaken during periods of rain, we recommend a minimum of 2-
inch-thick layer of compacted, crushed rock be placed over the footing subgrades as protection
from disturbance due to the elements and foot traffic. See 'Wet Weather Conditions' section of this
report.

Table 2: Engineering Values Summary

Bearing capacity 2,000 psf
Friction coefficient 0.30
Active pressure 40 pcf
Passive pressure 300 pef
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5.2 Retaining Walls and Embedded Walls

Default lateral soil load for the design of basement and retaining walls supporting level backfill
shall be 35 psf/ft for laterally unrestrained retaining walls and 60 psf/ft for laterally restrained
retaining walls.

For embedded building walls, a superimposed seismic lateral force should be calculated based on
a dynamic force of SH? pounds per lineal foot of wall, where H is the height of the wall in feet and
applied at 1/3 H from the base of the wall. The wall footings should be designed in accordance
with the guidelines provided in the 'Foundation Design' section of this report. These design
parameters have been provided assuming that back-of-wall drains will be installed to prevent
buildup of hydrostatic pressures behind all walls.

The backfill material placed behind the walls and extending a horizontal distance equal to at least
half of the height of the retaining wall should consist of granular retaining wall backfill as specified
in the 'Structural Fill' section of this report. The wall backfill should be compacted to a minimum
of 95 percent of the maximum dry density, as determined by ASTM D698. However, backfill
located within a horizontal distance of 3 feet from the retaining walls should only be compacted
to approximately 92 percent of the maximum dry density, as determined by ASTM D698. Backfill
placed within 3 feet of the wall should be compacted in lifts less than 6 inches thick using hand-
operated tamping equipment (e.g., jumping jack or vibratory plate compactors). If flat work (e.g.,
sidewalks or pavements) is placed atop the wall backfill, we recommend that the upper 2 feet of
material be compacted to 95 percent of the maximum dry density, as determined by ASTM D698.
A minimum 12-inch-wide zone of drain rock, extending from the base of the wall to within 6
inches of finished grade, should be placed against the back of all retaining walls. Perforated
collector pipes should be embedded at the base of the drain rock. The drain rock should meet the
requirements provided in the 'Structural Fill' section of this report. The perforated collector pipes
should be discharged at an appropriate location away from the base of the wall. The discharge
pipe(s) should not be tied directly into storm water drain systems, unless measures are taken to
prevent backflow into the wall’s drainage system. Settlements of up to 1 percent of the wall height
commonly occur immediately adjacent to the wall as the wall rotates and develops active lateral
earth pressures.

5.3 Seismic Design Criteria
The seismic design criteria for this project found herein are based on the ASCE 7-16. A summary

of IBC seismic design criterion is below it is generated from the USGS web site for earthquake

hazards using a latitude of 46.312166 and a longitude of -124.043058 and soil site class D.
(Null = See Section 11.4.8)
Table 3: Recommended Earthquake Ground Motion Parameters (ASCE 7-16)

Short period 1 second period
(Ts=0.2 second) (Ts=1.0 second)

Maximum Credible Earthquake Spectral

Acceleration Ss=1.429 ¢ S1=0.739 ¢
Adjusted Spectral Acceleration Sms=1.429 ¢ Smi=null
Design Spectral Response Acceleration Sps=0.952 ¢ Sp1=null
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54  Pavement Design
The following pavement design recommendations are based on the following assumptions:

e Equivalent Single Axle Loads (ESALSs) of 50,000. No growth in traffic.

e Resilient modulus of 4,500 psi and 20,000 psi for native soil and base rock, respectively.
e Initial and terminal serviceability indexes of 4.2 and 2.5, respectively.

e Reliability and standard deviation of 85 percent and 0.45, respectively.

e Structural coefficients of 0.44 and 0.10 for asphalt and base rock, respectively.

Table 4: Minimum Pavement Sections
AC (inches) Base rock (inches)
3.0 8.0

The base course shall be 2" thick of %" minus over 6" thick of 1 72" minus rock. RSS will need to
proof roll the bare ground before the rock section is placed. Please allow for 48-hour notice with
a phone call to RSS. If site work takes place during wet weather geo-textile fabric is required
between the subgrade and the rock layer.

6 CONSTRUCTION RECOMMENDATIONS

6.1  Site Preparation

The initial site preparation will consist of topsoil stripping, and the removal of trees, where
applicable. Removal of trees should include removal of the root ball, and any roots greater than %2-
inch in diameter.

6.2  Excavations

Excavations can be accomplished with conventional excavating equipment. All excavations for
footings and subgrades at the site should be performed by an excavator or backhoe equipped with
a smooth-faced bucket (no teeth).

Because of safety considerations and the nature of temporary excavations, the Contractor should
be made responsible for maintaining safe temporary cut slopes and supports for utility trenches,
etc. We recommend that the Contractor incorporate all pertinent safety codes during construction,
including the latest OSHA revised excavation requirements, and based on soil conditions and
groundwater evidenced in cuts made during construction.

6.3  Wet Weather Conditions

The near-surface soil will be difficult to handle or traverse during/after extended periods of wet
weather. Earthwork should be performed in small areas to minimize exposure to wet weather. Soils
that have been disturbed during site preparation activities, or soft/loose zones identified during
probing or proof rolling, should be removed and replaced with compacted structural fill.
Track-mounted excavating equipment will be required during wet weather. The imported granular
material should be placed in one lift over the prepared, undisturbed sub-grade and compacted using
a smooth drum, non-vibratory roller. Additionally, a geo-textile fabric should be placed as a barrier
between the subgrade and imported granular material in areas of repeated traffic.
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6.4  Structural Fills

Fills should be placed over subgrade which has been prepared in conformance with the 'Site
Preparation' section of this report. Material used as structural fill should be free of organic matter,
or other unsuitable materials and should meet specifications provided in OSSC, depending upon
the application. Compaction tests are required for backfills of more than 2 ft thick and are done
every 2 vertical feet. Please allow 48-hour notice to call for compaction testing and at least a week
for proctor.

The imported granular material must be reasonably well graded to between coarse and fine material
and have less than 5 percent by weight passing the US Standard No.200 Sieve. Imported granular
material should be placed in lifts 8 to12 inches and be compacted to not less than 92% of the
Maximum Dry Density (MDD) as determined by the Modified Proctor Test (ASTM D-1557).
Where imported granular material is placed over wet or soft soil subgrades, we recommend that a
geotextile serves as a barrier between the subgrade and imported granular material.

6.5  Drainage Considerations

The Contractor shall be made responsible for temporary drainage of surface water and
groundwater, as necessary, to prevent standing water and/or erosion at the working surface. We
recommend removing only the foliage necessary for construction to help minimize erosion.

Slope the ground surface around the structure to create a minimum gradient of 2 percent away
from the foundations for a distance of at least 5 feet. Surface water should be directed away from
all buildings into drainage swales or into a storm drainage system.

7 CONSTRUCTION OBSERVATIONS

Satisfactory pavement and earthwork performance depends on the quality of construction.
Sufficient monitoring of the activities of the contractor is a key part of determining that the work
is completed in accordance with the construction drawings and specifications. I recommend that a
geotechnical engineer observe general excavation, stripping, fill placement, and sub-grades in
addition to base. Subsurface conditions observed during construction should be compared with
those encountered during the subsurface explorations. Recognition of changed conditions requires
experience. Therefore, qualified personnel should visit the site with sufficient frequency to detect
whether subsurface conditions change significantly from those anticipated.

8 LIMITATIONS

This report has been prepared for the exclusive use of the addressee, and their architects and
engineers for aiding in the design and construction of the proposed development. It is the
addressee's responsibility to provide this report to the appropriate design professionals, building
officials, and contractors to ensure correct implementation of the recommendations. The opinions,
comments and conclusions presented in this report were based upon information derived from our
literature review, field investigation, and laboratory testing. Conditions between, or beyond, our
exploratory borings may vary from those encountered. Unanticipated soil conditions and seasonal
soil moisture variations are commonly encountered and cannot be fully determined by merely
taking soil samples or soil borings. Such variations may result in changes to our recommendations
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and may require that additional expenditures be made to attain a properly constructed project.
Therefore, some contingency fund is recommended to accommodate such potential extra costs.

If there is a substantial lapse of time between the submission of this report and the start of work at
the site; if conditions have changed due to natural causes or construction operations at, or adjacent
to, the site; or, if the basic project scheme is significantly modified from that assumed, it is
recommended this report be reviewed to determine the applicability of the conclusions and
recommendations. The work has been conducted in general conformance with the standard of care
in the field of geotechnical engineering currently in practice in the Pacific Northwest for projects
of this nature and magnitude. No warranty, express or implied, exists on the information presented
in this report. By utilizing the design recommendations within this report, the addressee
acknowledges and accepts the risks and limitations of development at the site, as outlined within
the report.
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Figure 1: Site location on the northeast quarter of Cape Disappointment Quadrangle
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Figure 2 — Site plan with testing locations




Lab Results Page 1 of 1
Project Name: 174 First Ave N, Ilwaco Sample Date 6/10/2025
Moisture
Sample number HA-1 HA-2 HA-3
1 Date and time in oven 6/11/25 11:09 AM 6/11/25 11:09 AM 6/11/25 11:09 AM
2 | Date and time out of oven |  6/12/25 11:09 AM 6/12/25 11:09 AM 6/12/25 11:09 AM
3 Depth (ft) 2 4 6
4 Tare No. 1 2 3
5 Tare Mass 235 236 236
6 | Tare plus sample moist 1189 807 593
7 Tare plus sample dry 915 632 473
8 Mass of water (g) 274 175 120
9 Mass of soil (g) 680 396 237
10 Water Content (%) 40.3 44.2 50.6
Atterberg Limit Test
Sample Number: HA-3 Depth: 6-ft
Liquid Limit Plastic Limit
1 Tare No. dl.1 d1.2 d1.3 rl.1 rl.2
2 Tare Mass (g) 39.46 39.83 40.43 39.50 40.29
3 Tare Plus Wet Soil (g) 54.85 56.64 55.09 50.21 50.72
4 Tare Plus Dry Soil (g) 49.24 50.72 50.17 46.94 4781
5 Mass of Water (g) 5.61 5.92 4.92 3.27 2.91
6 Mass of Soil (g) 9.78 10.89 9.74 7.44 7.52
7 Water Content (%) 57.36 54.36 50.51 43.95 38.70
8 No. Blows 25 22 18
58
57 +
§ I y =20.7In(x) - 9.4015
= 56 L R?=0.9969
§ 55
2 L
O 54
5 i
= 53 +
= |
52 7
51 +
50 +
10 Number of Blows (N) 100
60
@ 50
Liquid Limit (%) 57.2 2 40
Plastic Limit (%) 413 i
Plasticity Index (%) 15.9 z 30
USCS Classification of fines: MH g 20
-9
v = 10
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SuperLog CivilTech Software, USA www.civitech.com File: UNTITLED Date: 6/13/2025

Surface Elevation: 39 FT
Boring Date: 06/10/25

Boring Location: liwaco, W A
Drilling Method: Hand Auger

40.3

TP

MH

END

Top Soil (Dry, dark brown, very friable, nonsticky, slightly
plastic; many very fine and fine, common medium and coarse
roots, soft to medium silt loam)

Dry to barely damp dark brown to brown colored, slightly
hard, very friable, nonsticky, soft to medium stiff, high
plasticity Slit

Boring completed at depth of 2 ft

LOG OF BORING

RAPID SOIL SOLUTIONS

174 First Ave N

PI
Ocean Beach Hospital e

1




SuperlLog CivilTech Software, USA www.civiltech.com File: UNTITLED Date: 6/13/2025

Surface Elevation: 39 FT
Boring Date: 06/10/25

Boring Location: llwaco, WA
Drilling Method: Hand Auger

MH

MH

END

Top Sail (Dry, dark brown, very friable, nonsticky, slightly
plastic; many very fine and fine, common medium and coarse
roots, soft to medium silt loam)

Dry to barely damp dark brown to brown colored, slightly
hard, veryfriable, nonsticky, soft to medium stiff, high
plasticity Slit

Dryto barely ,varying shaded of brown, very friable, slightly
hard, nonsticky, soft to medium stiff, high plasticity Slit

(Barely damp brown with mix of dark yellowish colored,
slightly hard, nonsticky, soft to medium stiff, high plasticity Slit
) Boring completed at depth of 4 ft

LOG OF BORING

RAPID SOIL SOLUTIONS

174 First Ave N

. Plate
Ocean Beach Hospital

2




SuperLog CivilTech Software, USA www.civittech.com File: UNTITLED Date: 6/13/2025

Surface Elevation: 39 FT
Boring Date: 06/10/25

Boring Location: llwaco, WA
Drilling Method: Hand Auger

50.6

P

MH

MH

MH

MH

END

Top Soil (Dry, dark brown, very friable, nonsticky, slightly
plastic; many very fine and fine, common medium and coarse
roots, soft to medium silt loam)

Dry to barely damp dark brown to brown colored, slightly
hard, very friable, nonsticky, soft to medium stiff, high
plasticity Slit

Dry to barely damp dark brown to brown, very friable, slightly
hard, nonsticky, soft to medium stiff, high plasticity Slit

Barely damp brown with mix of dark yellowish colored, slightly
hard, nonsticky, soft to medium stiff, high plasticity Slit

Barely damp grayish brown with mix of dark yellowish colored,
friable, slightly hard, nonsticky, soft to medium stiff, high
plasticity Slit

Boring completed at depth of 6 ft

LOG OF BORING

RAPID SOIL SOLUTIONS

174 First Ave N

Ocean Beach Hospital Plate




Updated 11 November 2021

Larry Cohen
Icohen@oceanbeachhospital.com
Ron Clark
rclark@oceanbeachhospital.com

Re: Infiltration tests at 174 First Avenue N, llwaco, WA
Dear Mr. Cohen,

Field Investigation:
Rapid Soil Solutions (RSS) has performed a total of two (2) infiltration tests. Figure 1 shows the
project site location. The site has a gentle 5% slope to the rear where testing took place. Soils
found on site match those in by DOGMI, RSS found a mixture of Missoula flood deposits.
Testing was p(irformed for future dry well and testing existing dry well.

| |

School Road

Ash Street

Ocean
Beach
Hospital

1St Avenue Mo ———

_ Spruce Street East

z Figure 1 — site location

Infiltration Testing & Conclusion:

Infiltration testing was performed in a 4ft deep hand augur hole. RSS used the EPA failing head
method for testing. Testing was performed three (3) times with a rate of 7in/hr. The spreadsheets
with the soils found and testing duration.

In November 2021, we returned to the site and performed another infiltration near the proposed
facility as well as sample and be able to classify the soils and dig for ground water. Attached is
the results of the moisture sample we can on the soils from both locations as well as the atterburg
limits so | can classify the soils at a depth of 4ft as a silty CLAY. | can use the modifier of it is a
silty CLAY based upon visual testing of the soils and how the soils were viewed in my hands.

Rapid '
SDILSDLUtIDﬁS IHC 3915 SW Plum Street, PDX mia@rapidsoilsolutions.com


mailto:lcohen@oceanbeachhospital.com
mailto:rclark@oceanbeachhospital.com

Depth to Ground Water

According to Washington Department of Ecology ground water is 9ft below the site. See the
attached well log. RSS excavated a second boring near the new testing location and found water
at 11.5ft. See attached hand augur log.

—_—

The analysis, conclusions and recommendations contained in this report are based on site
conditions as they existed at the time of explorations. Any questions regarding this report please
contact me at the below number or email.

Sincerely,

Mia Mahedy, PE GE.

Rapid | .
SOILSDLHtIDﬂS IHC 3915 SW Plum Street, PDX mia@rapidsoilsolutions.com



Rapid Soil Solutions Infiltration Test Results

Preliminary Information

HA#1

Location: 174 First '%\\;EAN’ llwaco, (SESg:(\)/irsrzgdbs )I/\}Iia Olenka Duncan
Mahedy, PE, GE)
Date & Time: 7/29/21 at 10:30 am Instrument Used: Hand auger
Weather: 70°, mostly sunny Depth: 4ft
HA #1
Soil Profile Detail
Depth (ft) Description
0-1’ Topsoil
1-3.5° Damp, medium stiff, medium brown clayey silt
3.5-4 Damp, medium stiff, grey-brown clayey silt
Time Measurement (inches) Level Refilled To (inches) Rate (inches/hour)
10:45 - 14.5 -
11:15 9.25 15.25 10.5
11:45 11 14 8.5
12:15 10.75 15.5 6.5
12:45 11.75 15.5 7.5
1:15 12.25 15.5 6.5
1:45 12 - 7
Site Infiltration Rate (inches/hour)
Rapid |

SoilSoletions ic

| 503-816-3689

| mia@rapidsoilsolutions.com




Rapid Soil Solutions Infiltration Test Results

4ft and 120t holes

Preliminary Information

Location:

174 First Avenue N,

Performed By:
(Supervised by Mia Mahedy,

lan Buslach, EIT

Ilwaco,WA PE, GE)
Date & Time: 11/8/2021 Instrument Used: Hand Auger
Weather: Cloudy, 64 Depth: 4 ft
Soil Profile Detail
Depth (ft) Description
0-0.5 Cobble Drain Rock

0.5-1.5 Damp, Gray, medium dense, well graded SAND

1.5-2.0 Damp, Gray, medium dense, well graded SAND w/ Gravel

2.0-4.0 Moist, tan with gray orange veins, medium stiff CLAY

Time Measurement (inches) Filled to (in) Rate (inches/hour)
11:10:00 17.6

11:30:00 17.2

11:50:00 16.8

12:10:00 16.5 22.7 1.1
12:30:00 22.3

12:50:00 22.1

1:10:00 22.0 23.8 0.7

1:30:00 23.3

1:50:00 23.1

2:10:00 23.0 0.8

Site Infiltration Rate (inches/hour) 0.7
Rapid |

SoilSoletions ic

| 503-816-3689

| mia@rapidsoilsolutions.com




Lab Results Page 1 of 1
Project Name: 174 First Ave N, llwaco, WA Sample Date 11/8/2021
Moisture
Sample number HA#1 | HA#2 HA#2 HA#2 HA#2
1|Date and time in oven 11/9/2021 @1:00 pm
2|Date and time out of oven [11/10/2021 @12:00 PM
3|Depth (ft) 4 4 8 12
4|Tare No. #1 #2 #3 #4
5|Tare Mass 234 234 233 230
6| Tare plus sample moist 789 1092 1192 944
7|Tare plus sample dry 649 857 891 635
8|Mass of water (g) 140 235 301 309
9|Mass of soil (g) 415 623 658 405
10|Water Content (%) 33.7 37.7 45.7 76.3
Atterberg Limit Test
Sample Number: HA1 Depth: 4
Liquid Limit Plastic Limit
1|Tare No. D#1.1 D#1.2 D#1.3 R#1.1 R#1.2
2| Tare Mass (g) 39.52 39.83 40.53 39.38 40.19
3| Tare Plus Wet Soil (g) 70.17 73.02 65.38 49.34 49.55
4|Tare Plus Dry Soil (g) 59.87 61.48 56.48 47.23 47.47
5|Mass of Water (Q) 10.30 11.54 8.90 211 2.08
6|Mass of Soil (g) 20.35 21.65 15.95 7.85 7.28
7|Water Content (%) 50.61 53.30 55.80 26.88 28.57
8|No. Blows 22 27 19
70 y = -5.815In(x) + 71.327
R2 = 0.1567
60
S
— 50
2
§ 40
g 30
(]
= 20
10
0
10 Number of Blows (N) 100
60
g 50
Liquid Limit (%) 52.6 S0}
Plastic Limit (%) 27.7 = i
Plasticity Index (%) 24.9 :‘g 30 1
USCS Classification of fines: CH 3 50 -
o ,"'(;L or
- = 10 0
Rapid ] o W woton | wHoron

SoilS

olwtions ic

10 20 30 40 50 60 70 80 90 100

Liquid Limit (LL or wL)



Date: 11/10/2021

File: C:\Users\Kira Work\Documents\2021 Q4\infiltration Test Results\First Ave N, llwaco WA\First Ave N.log

SuperLog CivilTech Software,USA www civiltech.com

Surface Elevation:

QD N\ NP Boring Date: 11/9/2021
N \Q’\ 06\\ > Q,&\\ <2 . 9 .
Q> > & & o S A Boring Location: llwaco, W A
& & F &S S
Q <& ) Q Q N Drilling Method: Hand Auger
0
03 ew Large Lanscape Cobbles (4-8in)
— e
T D o
L g DCD::O
- g :-:-:- SwW Damp, gray, medium dense, well-graded SAND
L g F
=
- 1 ) %:
B
- 3
3
= b
fm
— '.: SW Damp, gray, medium dense, well-graded SAND w/ trace
L '.: grawel
- i
? CH Damp, tan with orange, medium stiff, fine CLAY
, 7
7
, 7
Pl: 24.9% 33.7% Boring completed at depth of 4ft
[ LL: 52.6%
—5
—6
—7

LOG OF BORING

Rapid Soil Solutions Inc

174 First Ave N

Plate 1




Date: 11/10/2021

File: C:\Users\Kira Work\Documents\2021 Q4\infiltration Test Results\First Ave N, llwaco WA\First Ave N.log

SuperLog CivilTech Software,USA www civiltech.com

Surface Elevation:
Boring Date: 11/9/2021

%
" q}v" Boring Location: llwaco, W A
K & . _
Q <& Drilling Method: Hand Auger
0
Large Lanscape Cobbles (4-8in)
B Damp, gray, medium dense, well-graded SAND
[ Damp, gray, medium dense, well-graded SAND w/ trace
() ;7 ; cH gravel
- % Moist, tan with orange, medium stiff, fine CLAY
- 7
4 37.7% %
6 7
? CH Moist, tan with orange and gray, medium stiff, fine CLAY

—8 45.7% %
- Z
I 7
o é
= ? CH Wet, orange, soft, fine CLAY

v /
12 76.3% 7 -

-570 Boring completed at depth of 12ft

— 14

LOG OF BORING

Rapid Soil Solutions Inc

174 First Ave N
Plate




111 SW 5t Avenue, Suite 2600, Portland, OR 97204
503-542-3860 | www.kpff.com
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