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City of Mercer Island

Community Planning & Development
9611 SE 36" Street

Mercer Island, WA 98040

Reference: Feng — Mercer Island Short Plat (Related with Pre-Application Meeting #PRE21-052)
Project Narrative
File #: 35887

To Whom It May Concern,

This project proposes to subdivide an existing lot into a two-lot short plat, located at 7204 78" Ave SE,
Mercer Island, WA 98040. The lot size is 21,918 sq ft and is zoned as R-9.6 (Single Family.) The existing
dwelling onsite is to be removed, with two new single-family dwellings to be built upon the proposed
short plat. Per City of Mercer Island provided information, the site is located within a LID infeasible area.
The onsite conceptual stormwater detention system shall collect and convey stormwater from the site’s
developed impervious surfaces (roof, walkway, and driveway) and lawn area to a shared detention system
for both lots. The stormwater will then outlet into the City’s 24 in RCP stormwater main located within
72™ Street.

Conceptual Stormwater System Design

The proposed conceptual site plan includes approximately 9,001 to 9,500 sq ft of new plus replaced hard
surfaces. Per NRCS mapping, this project consists of Hydrologic Type C soils. According to City of Mercer
Island’s on-site detention design requirements, Table 1, updated 1-26-18 (attached), this project requires
58 ft of 60 in detention pipe for detention. Based on this, the detention volume required for this
conceptual site plan was calculated to be approximately 1,080 cu ft. The area of the pipe was calculated
to exclude the required 6 in of sediment storage within a stormwater detention system. See below for
details:

Volume Required (cu ft) = Area pipe (sq ft)x detention pipe length (ft)

Area
|
// h 4

. S 6 in sediment storage
A

Volume Required (cu ft) = (18.61 sq ft)x (58 ft) = 1,079.38 cu ft = 1,080 cu ft
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The detention system was preliminarily sized using Contech’s detention design suite. Per the design suite’s
calculations, the 15 ft by 22 ft footprint holds the designed storage volume of 1,178 cu ft, which is greater
than the 1,080 cu ft of required storage volume. Therefore, this conceptual detention pipe system should
provide adequate storage volume per City of Mercer Island’s requirements. See attached calculations for
details.

A conceptual pipe analysis was performed using WWHM 2012 and Flowmaster software. Per WWHM
results, the 100-year flow rate generated from the conceptual developed site should be 0.367 cfs.
According to the Flowmaster drain analysis, a 6 in pipe can convey a flow of 0.37 cfs when 100% full at a
0.5% slope. Therefore, the conceptual conveyance system, which consists of 6 in pipe at a minimum 0.5%
slope, should adequately convey stormwater runoff from this conceptual site layout. See attached
calculations for details.

Tree Plan

The two previously removed exceptional trees are addressed by the tree arborist in their calculations and
tree plan. This tree plan should meet City of Mercer Island’s tree requirements.

Conceptual Water Plan

This conceptual site plan shall provide adequate fire access to both dwellings on the proposed short plat.
The proposed driveway is 20 ft in width, with grades under 10%. The nearest fire hydrant, H3-33 (94 psi,
2467 GPM), is located at the NE corner of the 72" and 78 street intersection, less than 600 ft from the
proposed residences. The proposed dwelling on Lot 1 will utilize the existing water meter and water line.
This project proposes to provide separate water service capabilities to the Lot 2 dwelling. A 1 in water
meter and water line are proposed per City of Mercer Island’s standard detail. The proposed residences
will install at a minimum of a NFPA 13d fire sprinkler system, per current fire code requirements.

Conceptual Sanitary Sewer Plan

The conceptual site plan proposes that the Lot 1 residence shall utilize the existing side sewer located
onsite and the Lot 2 residence will be serviced by a new 4” side sewer line with a minimum slope of 2%.
Both the new and existing sewer stubs tee into the 8 in sewer main located within 72" Street.
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If you have any questions or concerns regarding this report or any other items addressed associated
with the Feng — Mercer Island Short Plat project, please contact me at (253) 473-4494 extension 1071.

Sincerely,

W@
~fo~ Pam Jones, PLS
Project Manager

PJ/MKF

Attachments: City of Mercer Island’s On-Site Detention Design Requirements
Contech Design Suite Conceptual Detention Pipe System
WWHM 2012 Report for Conceptual Site Plan
Haestad Method’s Flowmaster 1 Results




CITY OF MERCER ISLAND

DEVELOPMENT SERVICES GROUP

9611 SE 36TH STREET | MERCER ISLAND, WA 98040

PHONE: 206.275.7605 | www.mercergov.org

Inspection Requests: Online: www.MyBuildingPermits.com VM: 206.275.7730

ON-SITE DETENTION DESIGN REQUIREMENTS

General Requirements

This guidance applies only to projects that meet the thresholds specified below in “Is On-site Detention
Required for My Project?” if all of the on-site stormwater BMPs included on List #1 and List #2 are determined
to be infeasible for roofs and/or other hard surfaces.

Is On-site Detention Required For My Project?

YES, if my project:

1)  Resultsin 2,000 square feet, or greater, of new plus replaced hard surface area, or
2)  Has aland disturbing activity or 7,000 square feet or greater, or

3)  Results in a net increase of impervious surface of 500 square feet or greater.

AND

1)  All of the on-site stormwater BMPs included on List #1 and List #2 are determined to be infeasible for
roofs and/or other hard surfaces, and

2)  Drainage from the site will be discharged to a storm and surface water system that includes a
watercourse or there is a capacity constraint in the system.

NO, if my project:

1)  Resultsin less than 2,000 square feet of new plus replaced hard surface area, and

2)  Hasaland disturbing activity less than 7,000 square feet, and

3)  Results in a net increase of less than 500 square feet of impervious surface area.

4)  The project discharges directly to Lake Washington, or findings from a %-mile downstream analysis
confirm that the downstream system is free of capacity constraints.

Designing Your On-Site Detention System

All on-site detention system designs must be prepared by a professional engineer registered in the State of
Washington. The Standard On-site Detention System worksheet (Attachment 1) must be submitted on 18" x
24" {minimum) size sheets.

Construction that results in 500 to 9,500 square feet of new plus replaced impervious surfaces:

Size system according to Table 1. The configuration of the on-site detention system shall be as shown on
Attachment 1 (Standard On-Site Detention Systems Worksheet) or as specifically designed by the
engineer for the site.

Note:

e The applicant may pay a fee-in-lieu-of constructing an on-site detention system when allowed by the
City Engineer. The fee will not be an option when in the opinion of the City Engineer, undetained
runoff from the development may adversely exacerbate an existing problem (MICC 15.11) or if flow
control is required by Minimum Requirement #7.

e Construction that results in more than 9,500 square feet of new plus replaced impervious surfaces
and/or exceeds a 100-year flow frequency of 0.15 cubic feet per second (for moderate and steep
sloped sites greater than a 5% slope): Size system according to Minimum Requirement #7 (Flow
Control) in the Stormwater Management Manual for Western Washington (Ecology 2014).

Last updated 1-26-18



Table 1

ON-SITE DETENTION DESIGN FOR PROJECTS BETWEEN 500 SF AND 9,500 SF NEW PLUS REPLACED IMPERVIOUS SURFACE AREA

Detention Pipe Lowest Orifice  |Distance from Outlet Invert|  Second Orifice
New and Replaced Length (ft) Diameter (in)‘a) to Second Orifice (ft) Diameter (in)
Impervious Surface Area De'tentlon P.lpe B soils C soils B soils C soils B soils C soils B soils C soils
(sf) Diameter (in)
36" 30 22 0.5 0.5 2.2 2.0 0.5 0.8
500 to 1,000 sf 48" 18 11 0.5 0.5 3.3 3.2 0.9 0.8
60" 11 7 0.5 0.5 42 3.4 0.5 0.6
36" 66 43 0.5 0.5 2.2 2.3 0.9 1.4
1,001 to 2,000 sf 48" 34 23 0.5 0.5 3.2 3.3 0.9 1.2
60" 22 14 0.5 0.5 43 3.6 0.9 0.9
36" 90 66 0.5 0.5 2.2 2.4 0.9 1.9
2,001 to 3,000 sf 48" 48 36 0.5 0.5 3.1 2.8 0.9 15
60" 30 20 0.5 0.5 4.2 3.7 0.9 1.1
36" 120 78 0.5 0.5 2.4 2.2 14 1.6
3,001 to 4,000 sf 48" 62 42 0.5 0.5 2.8 2.9 0.8 1.3
60" 42 26 0.5 0.5 3.8 3.9 0.9 1.3
36" 134 91 0.5 0.5 2.8 2.2 1.7 1.5
4,001 to 5,000 sf 48" 73 49 05 0.5 3.6 2.9 1.6 1.5
60" 46 31 0.5 0.5 4.6 35 1.6 1.3
36" 162 109 0.5 0.5 2.7 2.2 1.8 1.6
5,001 to 6,000 sf 48" 90 59 0.5 0.5 35 2.9 1.7 1.5
60" 54 37 0.5 0.5 46 3.6 16 1.4
36" 192 128 0.5 0.5 2.7 2.2 1.9 18
6,001 to 7,000 sf 48" 102 68 0.5 0.5 3.7 2.9 1.9 1.6
60" 64 43 0.5 0.5 4.6 3.6 1.8 1.5
36" 216 146 0.5 0.5 2.8 2.2 2.0 1.9
7,001 to 8,000 sf 48" 119 79 0.5 0.5 3.8 2.9 2.2 1.7
60" 73 49 0.5 0.5 4.5 3.6 2.0 1.6
36" 228 155 0.5 0.5 2.8 2.2 2.1 1.9
8,001 to 8,500 sf 48" 124 84 0.5 0.5 3.7 2.9 1.9 1.8
60" 77 53 0.5 0.5 46 3.6 2.0 1.6
36" NA W 164 0.5 0.5 NA @Y 2.2 NA Y 1.9
8,501 to 9,000 sf 48" NA 89 0.5 0.5 NA 2.9 NA 1.9
60" NA Y 55 0.5 0.5 NA 3.6 NA @ 17
36" NA 174 0.5 0.5 NA D 2.2 E o1
9,001 to 9,500 sf? 48" NA Y 94 0.5 0.5 NA® 2.9 NA ™ 20
60" NA 58 0.5 0.5 NA Y 3.7 NA O 1.7
Notes:

= Minimum Requirement #7 (Flow Control) is required when the 100-year flow frequency causes a 0.15 cubic feet per second increase
(when modeled in WWHM with a 15-minute timestep). Breakpoints shown in this table are based on a flat slope (0-5%). The 100-year flow
frequency will need to be evaluated on a site-specific basis for projects on moderate (5-15%) or steep (> 15%) slopes.
Basis of Sizing Assumptions:

= Soil type to be determined by geotechnical analysis or soil map.
= Sizing includes a Volume Correction Factor of 120%.
» Upper bound contributing area used for sizing.

) on Type B soils, new plus replaced impervious surface areas

exceeding 8,500 sf trigger Minimum Requirement #7 (Flow Control)

@ 0on Type C soils, new plus replaced impervious surface areas

exceeding 9,500 sf trigger Minimum Requirement #7 (Flow Control)

® Minimum orifice diameter = 0.5 inches

in =inch
ft = feet
sf = square feet

Last updated 1-26-18

Sized per MR#5 in the Stormwater Management Manual for
Puget Sound Basin {1992 Ecology Manual)
SBUH, Type 1A, 24-hour hydrograph

2-year, 24-hour storm = 2 in; 10-year, 24-hour

storm = 3 in; 100-year, 24-hour storm =4 in

81 for Type C soils)

Developed = impervious (CN = 98)
0.5 foot of sediment storage in detention pipe
Overland slope = 5%

Predeveloped = second growth forest (CN = 72 for Type B
soils, CN =




2' MIN. CLEARANCE T0
ANY PORTION OF

FROP-T

INCL. ELBOWS
REMOVABLE WATERTIGHT
COUPLING OR FLANGE

ATTACHMENT 1
CITY OF MERCER ISLAND
ON-SITE DETENTION SYSTEM WORKSHEET

=
A A * (FOR NEW PLUS REPLACED IMPERVIOUS
: AREA OF 9,500 SF OR LESS)
e
6" | 6" [\~PLATE WELDED TO ELBOW
WACMINT  WITH ORIFICE AS SPECIFIED OWNER: GRACE FENG ADDRESS: 7204 78TH AVE SE PREPARED BY: APEX ENGINEERING. LLC
ELBOW RESTRICTOR PERMIT #: MERCER ISLAND, WA PHONE: (253) 473 - 4494
SEE DETAL 98040 061011205
DATE:
ELBOW RESTRICTOR DETAIL NEW PLUS REPLACED IMPERVIOUS DETENTION DETENTION
SURFACE AREA (SF): 2.840 PIPE DIA (INCH): 60 PIPE LENGTH (FT): 44 ORIFICE #1 DIA 0.5 INCH, ELEV _260.0'
%é PLAN VIEW SOL TYPE: C PIPE. MATERIAL: ORIFICE #2 DIA L7 INCH, ELEV 2657
=8
=2
=
FRAME, GRATE & 24 SOLD
=" COVER WTH LOCKING BOLTS;
— MARKED "DRAIN'. SEE NOTE 3
JF
RIM ELEV_270.96'
TFE PR PRSP (4) RBLEY DETENTION PIPE_ LENGTH
o B\ i NERN 54 A
od . xxy FINSHED §§ 2) 2" AR VENT
. [z |.. _ 1 TOP OF RISER TO BE 2" MIN ABOVE TOP OF
JH v | GRADS)" = SECOND ORIFICE ELBOW AND CANNOT BE LOWER
= =11 LunoHows OR LAODER 1 — THAN DETENTION PIPE CROWN
asw | - 5 o , -
RESTRCTOR [ - | :
SEE DETAL ——| -
PIPE SUPPORTS | L | SECOND ORFICE
= DA L2
SEE NOTE(E) —+ _———DETENTION PIPE -~ :
® 1 DA S GO . %é (1) " SEnC
1.5 | - 2-0" g .
o MN A Al MIN - DETENTION PIPE _ﬂ“) - 7%
] TIGHTUNE N —
s - V. ELEV262.0° \l \
— % 2 ae(;;am 265N /| 3 INVERT ELEV 262.0°
\ {1/ i @ @) | N
QUTLET PIPE |, 5 = 3
SEE NOTES |, .J='—‘ = 7™1—8" SHEAR GATE WITH CONTROL ROD FOR \
@« |+ o w[ W - | CLEANOUT/DRAIN {ROD BENT AS REQUIRED @ {sse—eeme&smuem&m A \ OUTLET CONTROL
: = FOR VERTICAL ALGNMENT WITH COVER) (7)
wert & /. | L ——— _ ~NOTES—+-AND-8)— \
ELEAION o / N " 7| APEX NOTES AT (LOWEST).
- E "I (1) 6" DEAD STORAGE WILL BE PROVIDED IN BACKFILL BELOW CONTECH CONTROL STRUCTURE —
1' SECTION OF PIPE § | ow 4’| DETENTION PIPE SYSTEM OR APPROVED EQUAL. SEE ATTACHED CONTECH DETAIL. (SEE DETAL THIS SHEET)
b o & -*{ (2) THE LENGTH OF PIPE REQUIRED FOR THE CONTECH SYSTEM IS LESS THAN THE
BN A 5 J .| 58 REQUIRED PER TABLE 1 (PREVIOUS PAGE). HOWEVER, THE VOLUME PROVIDED
A s -1 SHOULD BE GREATER THAN THE VOLUME REQUIRED. ON-SITE DETENTION SYSTEM
] (3) THESE DIMENSIONS ARE NOT REQUIRED FOR THE CONCEPTUAL CONTECH NOT TO SCALE {ENGINEER TO FILL IN BLANKS)
RESTRICTOR PLATE WiTH SECTION AA SYSTEM
ORIFICE DIAM. AS sPECiED— CONTROL STRUCTURE DETAIL (4) THE UPPER CATCH BASIN 2' FROM THE DETENTION PIPE SYSTEM IS NOT
~ NOT 10 SCALE REQUIRED FOR THE CONTECH SYSTEM. THE TIGHTLINE INVERT ELEVATION

SHOWN IS THE PROPOSED |E DIRECTLY INTO THE CONTECH SYSTEM.

CONTROL STRUCTURE NOTES:

USE A MINIMUM OF A 54 IN. DIAM. TYPE 2 CATCH BASIN. THE ACTUAL SIZE IS DEPENDENT ON
CONNECTING PIPE MATERIAL AND DIAMETER.

OUTLET PIPE: MIN. 6 INCH.

METAL PARTS: CORROSION RESISTANT., NON-GALVANIZED PARTS PREFERRED, GALVANIZED PIPE PARTS TO HAVE
ASPHALT TREATMENT 1.

FRAME AND LADDER OR STEPS OFFSET SO:
A CLEANOUT GATE IS VISIBLE FROM TOP;
B. CUMB-DOWN SPACE IS CLEAR OF RISER AND CLEANOUT GATE;
C. FRAME IS CLEAR OF CURB.

IF METAL QUTLET PIPE CONNECTS TO CEMENT CONCRETE PIPE, OUTLET PIPE TO HAVE SMOOTH 0.D. EQUAL TO
CONCRETE PIPE L.D. LESS 1/4 IN.

®© e

®

(6) PROVIDE AT LEAST ONE 3 X 0.090 GAUGE SUPPORT BRACKET ANCHORED TO CONCRETE WALL WITH 5/8 IN.
STANLESS STEEL EXPANSION BOLTS OR EMBEDDED SUPPORTS 2 IN. INTO CATCH BASIN WALL (MAXIMUM 3'=0°
VERTICAL SPACING).

THE SHEAR GATE SHALL BE MADE OF ALUMINUM ALLOY IN ACCORDANCE WITH ASTM B 26M AND ASTM B 275,
DESIGNATION ZG324; OR CAST IRON IN ACCORDANCE WITH ASTM A 48, CLASS 30B.

THE UFT HANDLE SHALL BE MADE OF A SIMILAR METAL TO THE GATE (TO PREVENT GALVANIC CORROSION),

IT MAY BE OF SOLID ROD OR HOLLOW TUBING, WITH ADJUSTABLE HOOK AS REQUIRED.

A NEOPRENE RUBBER GASKET IS REQUIRED BETWEEN THE RISER MOUNTING FLANGE AND THE GATE FLANGE.
INSTALL THE GATE SO THAT THE LEVEL-LINE MARK IS LEVEL WHEN THE GATE IS CLOSED.

THE MATING SURFACES OF THE LID AND THE BODY SHALL BE MACHINED FOR PROPER FT.

ALL SHEAR GATE BOLTS SHALL BE STAINLESS STEEL.

THE UPPER CATCH BASIN IS REQUIRED IF THE LENGTH OF THE DETENTION PIPE IS GREATER THAN 50 FT.

@

ON-SITE DETENTION SYSTEM NOTES:

1. CALL DEVELOPMENT SERVICES (206-275-7605) 24 HOURS IN ADVANCE FOR A DETENTION
SYSTEM INSPECTION BEFORE BACKFILLING AND FOR FINAL INSPECTIONS.

2. RESPONSIBILITY FOR OPERATION AND MAINTANANCE OF DRAINAGE SYSTEMS ON PRIVATE
PROPERTY IS RESPONSIBILITY OF THE PROPERTY OWNER, MATERIAL ACCUMULATED IN THE
STORAGE PIPE MUST BE REMOVED FROM CATCH BASINS TO ALLOW PROPER OPERATION.
THE OUTLET CONTROL ORIFICE MUST BE KEPT OPEN AT ALL TIMES.

. PIPE MATERIAL, JOINT, AND PROTECTIVE TREATMENT SHALL BE IN ACCORDANCE WITH SECTION
7.04 AND 9.05 OF THE WSDOT STANDARD SPECIFICATION FOR ROAD, BRIDGE, AND MUNICIPAL
CONSTRUCTION, LATEST VERSION, SUCH MATERIALS INCLUDE THE FOLLOWING, LINED
CORRUGATED POLYETHYLENE PIPE (LCPE), ALUMINIZED TYPE 2 CORRUGATED STEEL PIPE AND
PIPE ARCH (MEETS AASHTO DESIGNATIONS M274 AND M36), CORRUGATED OR SPIRAL RIB
ALUMINUM PIPE, OR REINFORCED CONCRETE PIPE. CORRUGATED STEEL PIPE IS NOT ALLOWED.

4. FOOTING DRAINS SHALL NOT BE CONNECTED TO THE DETENTION SYSTEM.
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PROJECT SUMMARY

CALCULATION DETAILS
» LOADING = HS20/HS25
+ APPROX. LINEAR FOOTAGE =44 LF <+————

STORAGE SUMMARY

* STORAGE VOLUME REQUIRED = N/A

= PIPE STORAGE VOLUME = 864 CF

* BACKFILL STORAGE VOLUME = 314 CF
+ TOTAL STORAGE PROVIDED =1,178 CF

PIPE DETAILS

* DIAMETER = 60"

+ CORRUGATION = 6x1
*GAGE =16

» COATING = ALT2

« WALL TYPE = PERFORATED
+ BARREL SPACING = 30"

BACKFILL DETAILS
- WIDTHATENDS = 12" (2)
+ ABOVE PIPE = 0"

« WIDTH AT SIDES = 12" (2)
-BELOW PIPE =0*(1)

APEX NOTES

(1) THERE WILL BE 6-IN OF BACKFILL BENEATH THE CONTECH SYSTEM TO PROVIDE
DEAD STORAGE. THIS DEAD STORAGE WAS NOT INCLUDED IN THE STORMWATER
STORAGE CAPACITY. THEREFORE, THE DEPTH OF BACKFILL BELOW THE CONTECH

SYSTEM IS SHOWN AS 0-IN FOR THESE CONCEPTUAL CALCULATIONS.
(2) THE TOTAL SYSTEM FOOTPRINT, INCLUDING BACKFILL, IS 15-FT X 22-FT

NOTES

+ ALL RISER AND STUB DIMENSIONS ARE TO
CENTERLINE. ALL ELEVATIONS, DIMENSIONS, AND
LOCATIONS OF RISERS AND INLETS, SHALL BE
VERIFIED BY THE ENGINEER OF RECORD PRIOR TO
RELEASING FOR FABRICATION.

¢ ALL FITTINGS AND REINFORCEMENT COMPLY WITH
ASTM Ag98.

¢ ALL RISERS AND STUBS ARE 224" x 12" CORRUGATION
AND 16 GAGE UNLESS OTHERWISE NOTED.

¢ RISERS TO BE FIELD TRIMMED TO GRADE.

* QUANTITY OF PIPE SHOWN DOES NOT PROVIDE

| EXTRAPIPE FOR CONNECTING THE SYSTEM TO

EXISTING PIPE OR DRAINAGE STRUCTURES. OUR

SYSTEM AS DETAILED PROVIDES NOMINAL INLET
AND/OR OUTLET PIPE STUB FOR CONNECTION TO
EXISTING DRAINAGE FACILITIES. IF ADDITIONAL PIPE
1S NEEDED IT IS THE RESPONSIBILITY OF THE
CONTRACTOR.

e BAND TYPE TO BE DETERMINED UPON FINAL DESIGN.

* THE PROJECT SUMMARY S REFLECTIVE OF THE
DYODS DESIGN, QUANTITIES ARE APPROX. AND
SHOULD BE VERIFIED UPON FINAL DESIGN AND
APPROVAL. FOR EXAMPLE, TOTAL EXCAVATION DOES
NOT CONSIDER ALL VARIABLES SUCH AS SHORING
AND ONLY ACCOUNTS FOR MATERIAL WITHIN THE
ESTIMATED EXCAVATION FOOTPRINT.

¢ THESE DRAWINGS ARE FOR CONCEPTUAL PURPOSES
AND DO NOT REFLECT ANY LOCAL PREFERENCES OR
REGULATIONS. PLEASE CONTACT YOUR LOCAL
CONTECH REP FOR MODIFICATIONS.

as a service to the project owner, enginser and cantractor by

Contach Englneered Solutions LLC ("Cantech®). Nelther this —
drawing, nor any part thereaf, may be usad, raproduced or

madified in any manner without the prior writlen consent of

Contech. Fallure to comply is done at the user's ownriskand |
Contech expressly disclaims any liabllity or responlbility for

such use.

If discrepancies between the supplied information upen which
the drawing Is besed and actual field conditlons ere encountered
@3 slte work progresses, thess discrepancies must be reparted |
| ta Gontach Immediately for re-evahistion of the design. Contech |
accepts no liabllity for designs based on missing, incomplete or | DATE
inaccurale informallon supcilied by others. |

REVISION DESCRIPTION i BY

C:sNTECH
ENGINEERED SOLUTIONS LLC

www.ContechES.com

9025 Centre Pointe Dr., Suite 400, West Chester, OH 45069

800-338-1122

513-645-7000

513-645-7993 FAX

(2)
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DYO16741 Grace Feng
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Mercer Island, WA
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SEQ. No.. | DATE:
16741 | 5l6/2022
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8 7 Infiltration Systems - CMP Infiltration & CMP Perforated Drainage Pipe f - o / \-_ 4 A T,
( 7 y f Material Location | Deseription Material . Designation - - ; - 1R -| /
J Designation | \ ey 1/ \ |
(A) . [Rigid or Flexible Pavement ' [ 1 \ o . [ / /)
e |(if applicable) _ A = , \ ¥/ Y I/ / _' \
@ Road Base {if applicable | [ g : | |  / [/ |
| | L | o | | / \ | | f
@ Geotextile Layer Non-Woven Geotextils CONTECH C-40 Engineer Decision for consideration to prevent soil | \ J [ i \
5 ‘ or C-45 | migration inta varying soit types. Wrap the tranch only. | Y | y e o
8/ | Backfill 'Infiltration pipe Eystems have | AASHTO M 145- | Material shall be worked into the pipe haunches by | |
= a pipe perforation sized of A-10r AASHTO  means of shovel-slicing, rodding, air-tamper, vibratory | F Ro NT
7] 3/8" diameter. An open M43-3,4 rod, or other effective methods. Compaction of all -
w graded, free draining stone, placed fill material is necessary and shall be NOTE:
E with a particle size of 2" =2 considered adequate when no further yielding of the - MAY DETAIL APPLICABLE FOR CMP
> 2" diameter is recommended. material is observed under the campactor, or under - - - "
* foot, and the Project Engineer or his representative is SYSTEMS WITH DIAMETERS 48" AND
| | | satisfied with the level of compaction” P LAN LARGER. MANWAYS MAY BE REQUIRED
Bedding Stone Well graded granular bedding | AASHTO M43 - | For soil aggregates larger than 3/8" a dedicated BEEEE R gg_rsu'\:th'ﬁ_E g;géﬁ!‘fg ggﬁgﬁ_‘?(‘)'\l'\%o"‘
material w/maximum particle |3,357,4,467, 5, |bedding layer is not required for CMP. Pipe may be .
size of 3" 56, 57 placed on the trench bottom comprised of native TYPICAL MANWAY DE—TAI L
sujtable well graded & granular material. For Arch
@ pipes itis recommended to be shaped to a relatively _ ) SCALE: N.T.S.
flat bottom or fine-grade the foundation to a slight | RISER (TYP)
v-shape. Soil aggregates less than 3/8" and unsuitable e SEE DETAIL
material should be over-excavated and re-placed with
‘ a 4"-6" layer of well graded & granular stone per the
b | | | material designation. | ——— ; p=—— =
- ! Geotextile Layer INone None | Contech does not recommend geotextiles be placed | |
37 @ under the invert of Infilitration systems due to the f \
~. | propensity for geotextiles to clog over time. | |
' A; '2‘ * | Note: The listed AASHTO designations are for gradation only. The stone must also be angular and clean. : ' S ¢ 3 I \
| . 4
| == (1) INITIAL FILL ENVELOPE — (
22/3"x 1/2" | o o o o é‘é\/o o o .
CORRUGATION - STEEL L 1 | e o o Q'V o o o
AND ALUMINUM CMP ¥} | y ’ S—
@ MINIMUM WIDTH DEPENDS ON SITE CONDITIONS AND ENGI!NEERING JUDGEMENT. EDGE SPACING EQUAL ] © °o o o o 4o o o o
ON BOTH SIDES "o
| FOUNDATION/BEDDING PREPARATION L - 28 cOL WIDTH.__ J ELEVATION END
PRIOR TO PLACING THE BEDDING, THE FOUNDATION MUST BE CONSTRUCTED TO OPEN AREA =3.76 SQ IN/SQ FT NOTE:
| AUNIFORM AND STABLE GRADE. IN THE EVENT THAT UNSUITABLE FOUNDATION TYPICAL RISER DETAIL  LADDERS ARE OPTIONAL AND ARE NOT
| MATERIALS ARE ENCOUNTERED DURING EXCAVATION, THEY SHALL BE REMOVED REQUIRED FOR ALL SYSTEMS.
| AND BROUGHT BACK TO THE GRADE WITH A FILL MATERIAL AS APPROVED BY SCALE: N.T.S.
THE ENGINEER. 20 MIL HDPE MEMBRANE
3" x 1" CORRUGATION - » LINER OVER TOP OF PIPE
@ HAUNCH ZONE MATERIAL SHALL BE PLACED AND UNIFORMLY COMPACTED WITHOUT STEEL AND ALUMINUM ! | s o o o @‘\{/ o o o (IF REQUIRED)
SOFT SPOTS. CcMP 8 o o o oY o
| (COIL PROVIDED FROM  «i \
BACKFILL CONTECH LANTANA,FL | | g o 8 oA ° ° ° LIMITS OF
MATERIAL SHALL BE PLACED [N 8"-10" MAXIMUM LIFTS. INADEQUATE COMPACTION CAN PLANT) ' - l-— S'ESIL WIDTH REQUIRED
LEAD TO EXCESSIVE DEFLECTIONS WITHIN THE SYSTEM AND SETTLEMENT OF THE i - BACKFILL
SOILS OVER THE SYSTEM. BACKFILL SHALL BE PLACED SUCH THAT THERE IS NO MORE OPEN AREA=4.16 SQ IN/SQ FT
THAN A TWO-LIFT DIFFERENTIAL BETWEEN THE SIDES OF ANY PIPE IN THE SYSTEM AT ) 4 i X SYSTEM /
ALL TIMES DURING THE BACKFILL PROCESS. BACKFILL SHALL BE ADVANCED ALONG . . 1 DIAMETER / VARIES
THE LENGTH OF THE SYSTEM AT THE SAME RATE TO AVOID DIFFERENTIAL LOADING 5" x 1" CORRUGATION - STEEL ONLY { 5 —
ON ANY PIPES IN THE SYSTEM. EDGE SPACING EQUAL ON BOTH SIDES
Q -
EQUIPMENT USED TO PLACE AND COMPACT THE BACKFILL SHALL BE OF A SIZE AND f(n> % o © © o o o o o © L] o
TYPE SO AS NOT TO DISTORT, DAMAGE, OR DISPLACE THE PIPE. ATTENTION MUST ~E 1 = o e ) N ° °
BE GIVEN TO PROVIDING ADEQUATE MINIMUM COVER FOR SUCH EQUIPMENT. "_ | | o 6 o o o o 0 o o o o v - ]
MAINTAIN BALANCED LOADING ON ALL PIPES IN THE SYSTEM DURING ALL i _-| | " | |
SUCH OPERATIONS. |—-— 9@2.711" = 24.399" — - I
2714 ey TYPICAL SECTION VIEW
OTHER ALTERNATE BACKFILL MATERIAL MAY BE ALLOWED DEPENDING ON SITE - -1
SPECIFIC CONDITIONS. REFER TO TYPICAL BACKFILL DETAIL FOR MATERIAL OPEN AREA = 3,33 SQ IN/SQ FT LINER OVER ROWS
REQUIRED. NOTES: SCALE: N.TS.
1. PERFORATIONS MEET AASHTO AND ASTM SPECIFICATIONS. NOTE: IF SALTING AGENTS FOR SNOW AND ICE REMOVAL ARE USED ON OR NEAR
2. PERFORATION OPEN AREA PER SQUARE FOOT OF PIPE IS BASED ON THE PROJECT, AN HDPE MEMBRANE LINER IS RECOMMENDED WITH THE SYSTEM.
THE NOMINAL DIAMETER AND LENGTH OF PIPE. THE IMPERMEABLE LINER IS INTENDED TO HELP PROTECT THE SYSTEM FROM THE
3. ALL DIMENSIONS ARE SUBJECT TO MANUFACTURING TOLERANCES. POTENTIAL ADVERSE EFFECTS THAT MAY RESULT FROM A CHANGE IN THE
4. ALLHOLES 23/8". SURROUNDING ENVIRONMENT OVER A PERIOD OF TIME. PLEASE REFER TO THE
CORRUGATED METAL PIPE DETENTION DESIGN GUIDE FOR ADDITIONAL
TYPICAL PERFORATION DETAIL INFORMATION.
SCALE: N.T.S.
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TEMPORARY COVER FOR -
CONSTRUCTION LOADS | i
HElent ! = = < FINISHED
COVER i GRADE
1 ! [
I 0 -
L ©
SO .
0
' 2
.‘.
I T GASKET MATERIAL
CONSTRUCTION LOADS SUFFICIENT TO PREVENT
SLAB FROM BEARING ON
FOR TEMPORARY CONSTRUCTION VEHICLE LOADS, AN EXTRA AMOUNT OF COMPACTED COVER MAY BE REQUIRED OVER RISER TO BE PROVIDED BY
THE TOP OF THE PIPE. THE HEIGHT-OF-COVER SHALL MEET THE MINIMUM REQUIREMENTS SHOWN IN THE TABLE BELOW. CONTRACTOR. -
THE USE OF HEAVY CONSTRUCTION EQUIPMENT NECESSITATES GREATER PROTECTION FOR THE PIPE THAN FINISHED
GRADE COVER MINIMUMS FOR NORMAL HIGHWAY TRAFFIC.
PIPE SPAN, AXLE LOADS (kips)
INCHES 18-50 50-76 | 75110 | 110-150 -
' MINIMUM COVER (FT) °
l. VIV L __(_> _ 0,
12-42 ‘ 2.0 25 3.0 3.0 2, 6,;,
48-72 3.0 3.0 35 4.0 \
#4 DIAGONAL TRIM
78-120 80 ‘ 38 40 40 BAR (TYP. 4 PLACES), -
| 126-144 3.5 40 45 45 ‘ SEENOTE 7.

*MINIMUM COVER MAY VARY, DEPENDING ON LOCAL CONDITIONS. THE CONTRACTOR MUST PROVIDE THE ADDITIONAL
COVER REQUIRED TO AVOID DAMAGE TO THE PIPE. MINIMUM COVER IS MEASURED FROM THE TOP OF THE PIPE TO
THE TOP OF THE MAINTAINED CONSTRUCTION ROADWAY SURFACE.

CONSTRUCTION LOADING DIAGRAM

SCALE: N.T.S.
OPENING IN
PROTECTION
SLAB FOR
SPECIFICATION FOR DESIGNED DETENTION SYSTEM: CASTING

PIPE
THE PIPE SHALL BE MANUFACTURED IN ACCORDANCE TO THE APPLICABLE
REQUIREMENTS LISTED BELOW:

SCOPE
THIS SPECIFICATION COVERS THE MANUFACTURE AND INSTALLATION OF
THE DESIGNED DETENTION SYSTEM DETAILED IN THE PROJECT PLANS.

INTERRUPTED BAR -

MATERIAL ALUMINIZED TYPE 2: AASHTO M-36 OR ASTM A-760
THE MATERIAL SHALL CONFORM TO THE APPLICABLE REQUIREMENTS REPLACEME’,:I‘;TSEE:SE
| LISTED BELOW: GALVANIZED: AASHTO M-36 OR ASTM A-760 :

ALUMINIZED TYPE 2 STEEL COILS SHALL CONFORM TO THE AFFOIGMERE COATED: AASHTO M-245 OR ASTM A-762

REQUIREMENTS OF AASHTO M-274 OR ASTM A-92.
ALUMINUM: AASHTO M-196 OR ASTM B-745

APPLICABLE
HANDLING AND ASSEMBLY
SHALL BE IN ACCORDANCE WITH NCSP'S (NATIONAL CORRUGATED STEEL

AMREEABEDCIATION) FOR ALUMINIZED TYPE 2, GALVANIZED OR POLYMER
COATED STEEL. SHALL BE INACCORDANCE WITH THE MANUFACTURER'S
RECOMMENDATIONS FOR ALUMINUM PIPE.

REQUIREMENTS
INSTALLATION
SHALL BE IN ACCORDANCE WITH AASHTO STANDARD SPECIFICATIONS FOR
HIGHWAY BRIDGES, SECTION 26, DIVISION Il DIVISION Il OR ASTM A-798 (FOR
ALUMINIZED TYPE 2, GALVANIZED OR POLYMER COATED STEEL) OR ASTM
B-788 (FOR ALUMINUM PIPE) AND IN CONFORMANCE WITH THE PROJECT
PLANS AND SPECIFICATIONS. IF THERE ARE ANY INCONSISTENCIES OR
CONFLICTS THE CONTRACTOR SHOULD DISCUSS AND RESOLVE WITH THE
SITE ENGINEER.

THE GALVANIZED STEEL COILS SHALL CONFORM TO THE
REQUIREMENTS OF AASHTO M-218 OR ASTM A-929.

THE POLYMER COATED STEEL COILS SHALL CONFORM TO THE
REQUIREMENTS OF AASHTO M-246 OR ASTM A-742.

THE ALUMINUM COILS SHALL CONFORM TO THE APPLICABLE
OF AASHTO M-197 OR ASTM B-744.

CONSTRUCTION LOADS
CONSTRUCTION LOADS MAY BE HIGHER THAN FINAL LOADS. FOLLOW THE
MANUFACTURER'S OR NCSPA GUIDELINES.

NOTE:

THESE DRAWINGS ARE FOR CONCEPTUAL
PURPOSES AND DO NOT REFLECT ANY LOCAL
PREFERENCES OR REGULATIONS. PLEASE
CONTACT YOUR LOCAL CONTECH REP FOR
MODIFICATIONS.

"The design end information shown on this drawing fs provided

IT IS ALWAYS THE RESPONSIBILITY OF THE CONTRACTOR TO FOLLOW OSHA
GUIDELINES FOR SAFE PRACTICES.
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ROUND OPTION PLAN VIEW

A - REINFORCING TABLE
ACCESS CASTING TO BE -
PROVIDED AND INSTALLED 2 CMP **BEARING
| BY CONTRAGTOR. | A @B REINFORCING | PRESSURE
' RISER (PSF)
E3 - |
A S— N - o - #5 @ 12" OCEW 2,410
- _f aaN , . ' 4%’ #5 @ 12" OCEW 1,780
- = T 11 . o6 | o, #5 @ 12" OCEW 2,120
1} - = 46" X 46" #5 @ 12" OCEW 1,530
) , |85 & . #5 @ 10" OCEW 1,890
@ CMP RISER - 2 % X5 38 #5 g 10" OCEW 1,350
— y a o~ | 1 1
o . | 05656 ] #5 @ 10" OCEW 1,720
w ]
i Eg 42 X 56" 44 #5 @ 9" OCEW 1.210
_ o .. I 2o I
B 1" TYP. s w 7% 6 o #5 @ 9" OCEW 1,600
- xXe | #5 @ 8" OCEW 1,100
SECTIO ** ASSUMED SOIL BEARING CAPACITY
oA - — A ——
/ "B
. o #4 DIAGONAL TRIM I
BAR (TYP. 4 PLACES), — | _- ‘ |
N AN SEE NOTE 7. P N | ‘
2" COVER ; :‘|- = e S—
N\ (TYp) — 7| pZ i ‘
yed o A\ S l— AN X
oo“f;\ ‘ 1l o*é{ \ A
B ] , @0 Q
i (Sk | 4 | | i ,\(\ ! .
/ — o\ ——| <
LY ._r. ) 1™, g ’ . ‘
3 b | | |
OPENING IN N\ ‘ ‘
_ PROTECTION | .~ LI\ .
— = SLABFOR | | . : T
Y CASTING / Zi, -
] -.\:; — j W _\ ‘ \ 1
= i T = | — + = of *1‘ I 5 1.
2 L/ !
STANDARD STANDARD
REINFORCING,  REINFORCING, — B {_ REe =D BAR
SEE TABLE SEE TABLE eyl

SQUARE OPTION PLAN VIEW

NOTES:

7. TRIM OPENING WITH DIAGONAL #4 BARS, EXTEND
BARS A MINIMUM OF 12" BEYOND OPENING, BEND
BARS AS REQUIRED TO MAINTAIN BAR COVER.

1. DESIGN IN ACCORDANCE WITH AASHTO, 17th EDITION.

2. DESIGN LOAD HS25.

8. PROTECTION SLAB AND ALL MATERIALS TO BE
PROVIDED AND INSTALLED BY CONTRACTOR.

. EARTH COVER = 1" MAX.

. CONCRETE STRENGTH = 3,500 psi
9. DETAIL DESIGN BY DELTA ENGINEERING, BINGHAMTON, NY.

. REINFORCING STEEL =ASTM A615, GRADE 60.

PROVIDE ADDITIONAL REINFORCING AROUND
OPENINGS EQUAL TO THE BARS INTERRUPTED,
HALF EACH SIDE. ADDITIONAL BARS TO BE IN
THE SAME PLANE.

MANHOLE CAP DETAIL
SCALE: N.T.S.
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CMP DETENTION INSTALLATION GUIDE

PROPER INSTALLATION OF A FLEXIBLE UNDERGROUND DETENTION SYSTEM
WILL ENSURE LONG-TERM PERFORMANCE. THE CONFIGURATION OF THESE
SYSTEMS OFTEN REQUIRES SPECIAL CONSTRUCTION PRACTICES THAT
DIFFER FROM CONVENTIONAL FLEXIBLE PIPE CONSTRUCTION. CONTECH
ENGINEERED SOLUTIONS STRONGLY SUGGESTS SCHEDULING A
PRE-CONSTRUCTION MEETING WITH YOUR LOCAL SALES ENGINEER TQ
DETERMINE IF ADDITIONAL MEASURES, NOT COVERED IN THIS GUIDE, ARE
APPROPRIATE FOR YOUR SITE.

FOUNDATION

CONSTRUCT A FOUNDATION THAT CAN SUPPORT THE DESIGN LOADING
APPLIED BY THE PIPE AND ADJACENT BACKFILL WEIGHT AS WELL AS MAINTAIN
ITS INTEGRITY DURING CONSTRUCTION.

IF SOFT OR UNSUITABLE SOILS ARE ENCOUNTERED, REMOVE THE POOR SOILS
DOWN TO A SUITABLE DEPTH AND THEN BUILD UP TO THE APPROPRIATE
ELEVATION WITH A COMPETENT BACKFILL MATERIAL. THE STRUCTURAL FILL
MATERIAL GRADATION SHOULD NOT ALLOW THE MIGRATION OF FINES, WHICH
CAN CAUSE SETTLEMENT OF THE DETENTION SYSTEM OR PAVEMENT ABOVE.
IF THE STRUCTURAL FILL MATERIAL IS NOT COMPATIBLE WITH THE
UNDERLYING SOILS AN ENGINEERING FABRIC SHOULD BE USED AS A
SEPARATOR. IN SOME CASES, USING A STIFF REINFORCING GEOGRID
REDUCES OVER EXCAVATION AND REPLACEMENT FILL QUANTITIES.

COVER
/ GEOGRID WASN'T USED

GEOGRID USED TO REDUCE
THE AMOUNT OF UNDERCUT

A% I

BACKFILL

SN
§//\§;§ EMBANKMENT

ST TA A

UNDERGUT AND REPLACE

UNSUITABLE SQILS

GRADE THE FOUNDATION SUBGRADE TO A UNIFORM OR SLIGHTLY SLOPING
GRADE. IF THE SUBGRADE IS CLAY OR RELATIVELY NON-POROUS AND THE
CONSTRUCTION SEQUENCE WILL LAST FOR AN EXTENDED PERIOD OF TIME,
IT IS BEST TO SLOPE THE GRADE TO ONE END OF THE SYSTEM. THIS WILL
ALLOW EXCESS WATER TO DRAIN QUICKLY, PREVENTING SATURATION OF THE
SUBGRADE.

BEDDING

GEOMEMBRANE BARRIER

A SITE'S RESISTIVITY MAY CHANGE OVER TIME WHEN VARIOUS TYPES OF
SALTING AGENTS ARE USED, SUCH AS ROAD SALTS FOR DEICING AGENTS. IF

SALTING AGENTS ARE USED ON OR NEAR THE PROJECT SITE, A GEOMEMBRANE

BARRIER IS RECOMMENDED WITH THE SYSTEM. THE GEOMEMBRANE LINER iS
INTENDED TO HELP PROTECT THE SYSTEM FROM THE POTENTIAL ADVERSE
EFFECTS THAT MAY RESULT FROM THE USE OF SUCH AGENTS INCLUDING
PREMATURE CORROSION AND REDUCED ACTUAL SERVICE LIFE.

THE PROJECT'S ENGINEER OF RECORD IS TO EVALUATE WHETHER SALTING
AGENTS WILL BE USED ON OR NEAR THE PROJECT SITE, AND USE HIS/HER
BEST JUDGEMENT TO DETERMINE IF ANY ADDITIONAL PROTECTIVE
MEASURES ARE REQUIRED. BELOW IS A TYPICAL DETAIL SHOWING THE
PLACEMENT OF A GEOMEMBRANE BARRIER FOR PROJECTS WHERE SALTING
AGENTS ARE USED ON OR NEAR THE PROJECT SITE.

20 MiL PE IMPERMEASBLE
LINER QVER TOP OF PIPE

(1Z"FOR 12* - 05" )
16" FOR 102* AND >)

LIMITS OF
REO

| The dasign and Informatlon shown on (7is drawing s provided |

as a servica (o the project owner, engineer and contractor by
Contach Engineered Solutions LLC {"Contech®). Naither this
drawing, nor any part theraof, may be used, reproduced or
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Cantech. Fallure to comply is done at the user's own riskand |
Contech expressly disclaims any llability or respansiblilty for

such usa.
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DATE REVISION DESCRIPTION

IN-SITU TRENCH WALL

IF EXCAVATION IS REQUIRED, THE TRENCH WALL NEEDS TO BE CAPABLE OF
SUPPORTING THE LLOAD THAT THE PIPE SHEDS AS THE SYSTEM IS LOADED. IF
SOILS ARE NOT CAPABLE OF SUPPORTING THESE LOADS, THE PIPE CAN DEFLECT.
PERFORM A SIMPLE SCIL PRESSURE CHECK USING THE APPLIED LOADS TO
DETERMINE THE LIMITS OF EXCAVATION BEYOND THE SPRING LINE OF THE
OUTER MOST PIPES.

IN MOST CASES THE REQUIREMENTS FOR A SAFE WORK ENVIRONMENT AND
PROPER BACKFILL PLACEMENT AND COMPACTION TAKE CARE OF THIS CONCERN.

BACKFILL - WELL GRADED

%" GRANULAR AND SMALLER

fo'\ ™ Live LoD

GEOTEXTILE SEPARATION
(ABOVE AND BELOW
BEDDING) WITH UNIFORMLY
GRADED BEDDING LAYER.

TTES
Frrreas
//\/// . [\ 7 /l\/;;-
BEDDING - WELL GRADED
GRANULAR AND SMALLER —

prIE
Do

BACKFILL PLACEMENT

MATERIAL SHALL BE WORKED INTO THE PIPE HAUNCHES BY MEANS OF
SHOVEL-SLICING, RODDING, AIR TAMPER, VIBRATORY ROD, OR OTHER EFFECTIVE
METHODS.

MAXIMUM UNBALANCE LIMITED
TO 2 LIFTS (APPROX. 16"

¢ T N £ \.\&EMBANKMENT
7 PPEA | | PPEB | [ PIPEC | | PIPED i._\\..\/§
1\ PR
o) TR
S i :Q/&fﬁ
RRU N R

SN AT Y S AT SISO

8" LOOSE LIFTS BEDDING

IF AASHTO T99 PROCEDURES ARE DETERMINED INFEASIBLE BY THE
GEOTECHNICAL ENGINEER OF RECORD, COMPACTION IS CONSIDERED
ADEQUATE WHEN NO FURTHER YIELDING OF THE MATERIAL IS OBSERVED
UNDER THE COMPACTOR, OR UNDER FOOT, AND THE GEOTECHNICAL
ENGINEER OF RECORD (OR REPRESENTATIVE THEREOF) IS SATISFIED WITH
THE LEVEL OF COMPACTION.

FOR LARGE SYSTEMS, CONVEYOR SYSTEMS, BACKHOES WITH LONG
REACHES OR DRAGLINES WITH STONE BUCKETS MAY BE USED TO PLACE
BACKFILL. ONCE MINIMUM COVER FOR CONSTRUCTION LOADING ACRCSS
THE ENTIRE WIDTH OF THE SYSTEM IS REACHED, ADVANCE THE EQUIPMENT
TO THE END OF THE RECENTLY PLACED FILL, AND BEGIN THE SEQUENCE
AGAIN UNTIL THE SYSTEM IS COMPLETELY BACKFILLED. THIS TYPE OF
CONSTRUCT!ON SEQUENCE PROVIDES ROOM FOR STOCKPILED BACKFILL
DIRECTLY BEHIND THE BACKHOE, AS WELL AS THE MOVEMENT OF
CONSTRUCTION TRAFFIC. MATERIAL STOCKPILES ON TOP OF THE
BACKFILLED DETENTION SYSTEM SHOULD BE LIMITED TO 8- TO 10-FEET HIGH
AND MUST PROVIDE BALANCED LOADING ACROSS ALL BARRELS. TO
DETERMINE THE PROPER COVER OVER THE PIPES TO ALLOW THE
MOVEMENT OF CONSTRUCTION EQUIPMENT SEE TABLE 1, OR CONTACT YOUR
LOCAL CONTECH SALES ENGINEER.

TYPICAL BACKFILL SEQUENCE

B — - - = — o
M: = N = }§>//§/\‘ EMBANKMENT
% < X T N T \TE N \é//
LRy b ( Y AN SN

X | | - | =z
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CMP DETENTION SYSTEMS

CONTECH

DYODS

DRAWING

WHEN FLOWABLE FILL IS USED, YOU MUST PREVENT PIPE FLOATATION.
TYPICALLY, SMALL LIFTS ARE PLACED BETWEEN THE PIPES AND THEN
ALLOWED TO SET-UP PRIOR TO THE PLACEMENT OF THE NEXT LIFT. THE
ALLOWABLE THICKNESS OF THE CLSM LIFT IS A FUNCTION OF A PROPER
BALANCE BETWEEN THE UPLIFT FORCE OF THE CLSM, THE OPPOSING
WEIGHT OF THE PIPE, AND THE EFFECT OF OTHER RESTRAINING
MEASURES. THE PIPE CAN CARRY LIMITED FLUID PRESSURE WITHOUT
PIPE DISTORTION OR DISPLACEMENT, WHICH ALSO AFFECTS THE CLSM
LIFT THICKNESS. YOUR LOCAL CONTECH SALES ENGINEER CAN HELP
DETERMINE THE PROPER LIFT THICKNESS.

STAGE POURS AS REQUIRED TO
CONTROL FLOATATION AND PIPE
DISTORTION/DISPLACEMENT

-— CLSM

EMBANKMENT

\'&\\f\-;
R
A

58 L

B2

%

Q

N AT YA
e

WEIGHTED PIPE WITH MOBILE

CONCRETE BARRIERS

{OR OTHER REMOVABLE WEIGHTS)

S

CONSTRUCTION LOADING

TYPICALLY, THE MINIMUM COVER SPECIFIED FOR A PROJECT ASSUMES H-20
LIVE LOAD. BECAUSE CONSTRUCTION LOADS OFTEN EXCEED DESIGN LIVE
LOADS, INCREASED TEMPORARY MINIMUM COVER REQUIREMENTS ARE
NECESSARY. SINCE CONSTRUCTION EQUIPMENT VARIES FROM JOB TO JOB,
IT 1S BEST TO ADDRESS EQUIPMENT SPECIFIC MINIMUM COVER
REQUIREMENTS WITH YOUR LOCAL CONTECH SALES ENGINEER DURING
YOUR PRE-CONSTRUCTION MEETING.

ADDITIONAL CONSIDERATIONS

BECAUSE MOST SYSTEMS ARE CONSTRUCTED BELOW-GRADE, RAINFALL
CAN RAPIDLY FILL THE EXCAVATION; POTENTIALLY CAUSING FLOATATION
AND MOVEMENT OF THE PREVIOUSLY PLACED PIPES. TO HELP MITIGATE
POTENTIAL PROBLEMS, IT IS BEST TO START THE INSTALLATION AT THE
DOWNSTREAM END WITH THE OUTLET ALREADY CONSTRUCTED TO ALLOW
AROUTE FOR THE WATER TO ESCAPE. TEMPORARY DIVERSION MEASURES
MAY BE REQUIRED FOR HIGH FLOWS DUE TO THE RESTRICTED NATURE OF
THE OUTLET PIPE.

CATCH BASIN
INLET

WATER —___ PAVED PARKING LOT

WATER ELEVATION IN
DETENTION SYSTEM

FINISHED FUNCTIONING SYSTEM

QUTLET CONTROL

DYO16741 Grace Feng
Detention System
Mercer Island, WA

DETENTION SYSTEM

CMP DETENTION SYSTEM INSPECTION AND
MAINTENANCE

UNDERGROUND STORMWATER DETENTION AND INFILTRATION SYSTEMS MUST
BE INSPECTED AND MAINTAINED AT REGULAR INTERVALS FOR PURPOSES OF
PERFORMANCE AND LONGEVITY.

INSPECTION

INSPECTION IS THE KEY TO EFFECTIVE MAINTENANCE OF CMP DETENTION
SYSTEMS AND IS EASILY PERFORMED. CONTECH RECOMMENDS ONGOING,
ANNUAL INSPECTIONS. SITES WITH HIGH TRASH LOAD OR SMALL OUTLET
CONTROL ORIFICES MAY NEED MORE FREQUENT INSPECTIONS. THE RATE AT
WHICH THE SYSTEM COLLECTS POLLUTANTS WILL DEPEND MORE ON SITE
SPECIFIC ACTIVITIES RATHER THAN THE SIZE OR CONFIGURATION OF THE
SYSTEM.

INSPECTIONS SHOULD BE PERFORMED MORE OFTEN IN EQUIPMENT
WASHDOWN AREAS, IN CLIMATES WHERE SANDING AND/OR SALTING
OPERATIONS TAKE PLACE, AND IN OTHER VARIOUS INSTANCES IN WHICH ONE
WOULD EXPECT HIGHER ACCUMULATIONS OF SEDIMENT OR ABRASIVE/
CORROSIVE CONDITIONS. ARECORD OF EACH INSPECTION IS TO BE
MAINTAINED FOR THE LIFE OF THE SYSTEM

MAINTENANCE

CMP DETENTION SYSTEMS SHOULD BE CLEANED WHEN AN INSPECTION
REVEALS ACCUMULATED SEDIMENT OR TRASH IS CLOGGING THE DISCHARGE
ORIFICE.

ACCUMULATED SEDIMENT AND TRASH CAN TYPICALLY BE EVACUATED
THROUGH THE MANHOLE OVER THE QUTLET ORIFICE. IF MAINTENANCE IS NOT
PERFORMED AS RECOMMENDED, SEDIMENT AND TRASH MAY ACCUMULATE IN
FRONT OF THE OUTLET ORIFICE. MANHOLE COVERS SHOULD BE SECURELY
SEATED FOLLOWING CLEANING ACTIVITIES. CONTECH SUGGESTS THAT ALL
SYSTEMS BE DESIGNED WITH AN ACCESS/INSPECTION MANHOLE SITUATED AT
OR NEAR THE INLET AND THE OUTLET ORIFICE. SHOULD IT BE NECESSARY TO
GET INSIDE THE SYSTEM TO PERFORM MAINTENANCE ACTIVITIES, ALL
APPROPRIATE PRECAUTIONS REGARDING CONFINED SPACE ENTRY AND QSHA
REGULATIONS SHOULD BE FOLLOWED.

ANNUAL INSPECTIONS ARE BEST PRACTICE FOR ALL UNDERGRQOUND SYSTEMS.
DURING THIS INSPECTION, IF EVIDENCE OF SALTING/DE-ICING AGENTS IS
OBSERVED WITHIN THE SYSTEM, IT IS BEST PRACTICE FOR THE SYSTEM TO BE
RINSED, INCLUDING ABOVE THE SPRING LINE SOON AFTER THE SPRING THAW
AS PART OF THE MAINTENANCE PROGRAM FOR THE SYSTEM.

MAINTAINING AN UNDERGROUND DETENTION OR INFILTRATION SYSTEM IS
EASIEST WHEN THERE IS NO FLOW ENTERING THE SYSTEM. FOR THIS
REASON, IT IS A GOOD IDEA TC SCHEDULE THE CLEANOUT DURING DRY
WEATHER.

THE FOREGOING INSPECTION AND MAINTENANCE EFFORTS HELP ENSURE
UNDERGROUND PIPE SYSTEMS USED FOR STORMWATER STORAGE CONTINUE
TO FUNCTION AS INTENDED BY IDENTIFYING RECOMMENDED REGULAR
INSPECTION AND MAINTENANCE PRACTICES. INSPECTION AND MAINTENANCE
RELATED TO THE STRUCTURAL INTEGRITY OF THE PIPE OR THE SOUNDNESS
OF PIPE JOINT CONNECTIONS |S BEYOND THE SCOPE OF THIS GUIDE.
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Feng ~ Mercer Island Short Plat
Job #35887

Haestad Method’s Flowmaster 1 (Version 3.16) Results:

Conveyance Analysis

6” ROOF DRAIN ANALYSIS:
Solve For......Actual Discharge

Diameter......... 0.50 ft
Slope....ouenee. 0.005 ft/ft
Manning's n.....0.014
Discharge........ 0.37 cfs
Depth.............. 0.50 ft

Velocity.......ccoeenne. 1.88 fps
Flow Area.......c...... 0.20 sf
Critical Slope......... 0.0102 ft/ft
Critical Depth........ 0.31 ft
Percent Full........... 100.00 %
Froude Number.....FULL

Full Capacity.......... 0.37 cfs
QMAX @.94D........ 0.40 cfs
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PROJECT REPORT

Project Name: Grace Feng Flow Rate

Site Name: GRACE FENG SHORTPLAT
Site Address: 7204 78TH AVE SE
City MERCER ISLAND

Report Date: 5/6/2022

Gage Seatac

Data Start : 1948/10/01

Data End 2009/09/30

Precip Scale: 1.17

Version Date: 2021/08/18
Version 4.2.18

Low Flow Threshold for POC 1

50 Percent of the 2 Year

High Flow Threshold for POC 1l: 50 year
PREDEVELOPED LAND USE
Name ¢ Basin 1

Bypass: No

GroundWater: No

Pervious Land Use acre

C, Forest, Mod .503
Pervious Total 0.503
Impervious Land Use acre
Impervious Total 0

Basin Total 0.503
Element Flows To:

Surface Interflow Groundwater

MITIGATED LAND USE

Basin 1
No

Name
Bypass:

GroundWater: No



Pervious Land Use acre

C, Lawn, Mod .28804
Pervious Total 0.28804
Impervious Land Use acre

ROOF TOPS FLAT 0.14607
DRIVEWAYS MOD 0.05686
SIDEWALKS FLAT 0.01203
Impervious Total 0.21496
Basin Total 0.503
Element Flows To:
Surface Interflow Groundwater

Stream Protection Duration

ANALYSIS RESULTS

Predeveloped Landuse Totals for POC #1

Total Pervious Area:0.503
Total Impervious Area:0

Mitigated Landuse Totals for POC #1
Total Pervious Area:0.28804
Total Impervious Area:0.21496

Flow Frequency Return Periods for Predeveloped. POC #1
Return Period

2 year

5 year
10 year
25 year
50 year
100 year

Flow Frequenc
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Flow(cfs)
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.035235
.046768
.063538
.07764
.093135

020731

Yy Return Periods for Mitigated.
Flow(cfs)

0.
.193977
.230636
.279608
.318045

142064

POC #1



100 year 0.358183

Stream Protection Duration
Annual Peaks for Predeveloped and Mitigated. POC #1

Year Predeveloped Mitigated
1949 0.030 0.217
1950 0.032 0.192
1951 0.041 0.127
1952 0.014 0.082
1953 0.011 0.088
1954 0.017 0.119
1955 0.025 0.129
1956 0.023 0.118
1957 0.021 0.156
1958 0.019 0.107
1959 0.016 0.092
1960 0.032 0.132
1961 0.016 0.123
1962 0.011 0.089
1963 0.015 0.133
1964 0.021 0.108
1965 0.016 0.158
1966 0.013 0.085
1967 0.035 0.120
1968 0.019 0.207
1962 0.018 0.150
1970 0.015 0.137
1971 0.020 0.160
1972 0.032 0.192
1973 0.015 0.077
1974 0.019 0.157
1975 0.025 0.158
1976 0.018 0.119
1977 0.008 0.124
1978 0.015 0.141
1979 0.009 0.170
1980 0.057 0.240
1981 0.013 0.145
1982 0.033 0.228
1983 0.022 0.149
1984 0.013 0.101
1985 0.008 0.140
1986 0.033 0.125
1987 0.031 0.171
1988 0.013 0.084
1989 0.008 0.124
1990 0.096 0.330
1991 0.044 0.259
13892 0.017 0.104
1993 0.015 0.090
1824 0.007 0.075
1985 0.020 0.120
1596 0.054 0.173
1397 0.039 0.148
1598 0.015 0.125
1999 0.061 0.324



2000 0.015 0.146
2001 0.004 0.139
2002 0.021 0.198
2003 0.035 0.179
2004 0.033 0.299
2005 0.023 0.123
2006 0.022 0.117
2007 0.073 0.303
2008 0.075 0.247
2009 0.032 0.160

Stream Protection Duration
Ranked Annual Peaks for Predeveloped and Mitigated. POC #1

Rank Predeveloped Mitigated
1 0.0958 0.3302
2 0.0745 0.3244
3 0.0734 0.3027
4 0.0615 0.2990
5 0.0566 0.2586
6 0.0539 0.2474
7 0.0437 0.2395
8 0.0407 0.2285
9 0.0386 0.2167
10 0.0353 0.2069
11 0.0353 0.1984
12 0.0332 0.1921
13 0.0331 0.1915
14 0.0329 0.1904
15 0.0325 0.1789
16 0.0323 0.1734
17 0.0319 0.1707
18 0.0317 0.1702
19 0.0307 0.1604
20 0.0302 0.1603
21 0.0255 0.1580
22 0.0249 0.1579
23 0.0235 0.1571
24 0.0228 0.1562
25 0.0224 0.1504
26 0.0216 0.1491
27 0.0212 0.1475
28 0.0206 0.1462
29 0.0206 0.1455
30 0.0204 0.1414
31 0.0196 0.1401
32 0.0195 0.1391
33 0.0193 0.1367
34 0.0190 0.1327
35 0.0183 0.1323
36 0.0181 0.1292
37 0.0172 0.1271
38 0.0165 0.1252
39 0.0162 0.1249
40 0.0160 0.1239
41 0.0157 0.1237
42 0.0153 0.1235



43 0.0153 0.1231

44 0.0150 0.1199
45 0.0147 0.1193
46 0.0147 0.1187
47 0.0146 0.1179
48 0.0146 0.1169
49 0.0135 0.1083
50 0.0132 0.1074
51 0.0130 0.1038
52 0.0128 0.1009
53 0.0127 0.0948
54 0.0114 0.0917
55 0.0106 0.0896
56 0.0087 0.0893
57 0.0084 0.0885
58 0.0078 0.0843
59 0.0076 0.0824
60 0.0066 0.0774
61 0.0038 0.0753

The development has an increase in flow durations
from 1/2 Predeveloped 2 year flow to the 2 year flow
or more than a 10% increase from the 2 year to the 50
year flow.

The development has an increase in flow durations for
more than 50% of the flows for the range of the
duration analysis.

Water Quality BMP Flow and Volume for POC #1
On-line facility volume: 0 acre-feet

On-line facility target flow: 0 cfs.
Adjusted for 15 min: 0 cfs.

Off-line facility target flow: 0 cfs.
Adjusted for 15 min: 0 cfs.

LID Report
LID Technique Used for Total Volume volume Infiltration Cumulative
Percent Water Quality Percent Comment

Treatment? Needs Through Volume Volume
Volume Water Quality
Treatment Facility (ac-£t.) Infiltration
Infiltrated Treated
(ac~-ft) (ac-£ft) Credit
Total Volume Infiltrated 0.00 0.00 0.00 0.00
0.00 0% No Treat. Credit

Compliance with LID Standard 8
Duration Analysis Result = Failed

Perlnd and Implnd Changes
No changes have been made.

This program and accompanying documentation are provided 'as-is' without warranty of any kind. The
entire risk regarding the performance and results of this program is assumed by End User. Clear Creek



Solutions Inc. and the governmental licensee or sublicensees disclaim all warranties, either expressed
or implied, including but not limited tc implied warranties of program and accompanying documentation.
In nc event shall Clear Creek Solutions Inc. be liable for any damages whatsoever {including without
limitation to damages for loss of business profits, loss of business information, business
interruption, and the like) arising out of the use of, or inability to use this program even if Clear
Creek Solutions Inc. or their authorized representatives have been advised of the possibility of such
damages. Software Copyright © by : Clear Creek Solutions, Inc. 2005-2022; All Righte Reserved.



