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1.0

PROJECT OVERVIEW

The proposed project is located on the existing site of the Fred Meyer Distribution Center at 2200
North Meridian, Puyallup, WA 98371. The project is located on parcel 0420215004, which contains
56.53 acres. The project proposed revisions to an existing driveway on the west side of the site
that provides access to the site from 7t Street NW. The proposed revisions include the replacement
of approximately 14,500 square feet of pavement and the construction of a new guard house
(approximately 380 square feet). The total project results in 2035 sf of additional pavement. The
current zoning of the project site is Limited Manufacturing (ML). Please see the enclosed Figure 1
- Vicinity Map for additional location information.

The project area is located within a small portion of the existing Fred Meyer Distribution Center site.
The existing site contains two large warehouse buildings, paved parking and trailer storage spaces,
and associated utilities. There are four driveways currently serving the site, one on Todd Road NW,
one on North Meridian Avenue, one on Valley Avenue East, and one on 7t Street NW. The site is
relatively flat and does not contain any steep slopes. The site is fully developed and contains an
existing stormwater system that drains to existing onsite bioswales, which discharge into the public
stormwater system Valley Avenue NW, ultimately discharging to the Puyallup River. See Figure 2
for a map of existing site conditions. No changes to the existing stormwater system are proposed.
It will continue to serve the project area as it does in the existing condition.

The site contains two flood zones within two of the onsite bioswales. These flood zones are outside
of the project area. See Figure 4 for a FEMA flood map. According to Puyallup GIS mapping, the
project does not contain any wetlands. Some potential landslide hazards are shown by GIS within
the site where slopes are not flat. However, visual inspection of the areas in question shows that
they are minor slopes and do not meet the definition of landslide hazards per 21.06.1210(3)(b) of
the Puyallup Municipal Code.



Figure 1
Vicinity Map
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Figure 2
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Figure 3
Critical Areas
Map
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Figure 4
FEMA Flood
Map
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2.0 MINIMUM REQUIREMENTS SUMMARY
Per Figure 1-3.1 and 1-3.2 of the 2019 Department of Ecology Stormwater Management Manual
for Western Washington (the Manual), minimum requirements #1 through #9 apply to this project.
Minimum requirements (MRs) as listed in the Manual are listed in this section.
MR1 - Preparation of Stormwater Site Plans.
This report and the prepared construction drawings satisfy this requirement.
MR2 - Construction Stormwater Pollution Prevention Plan (SWPPP)
A SWPPP has been prepared and is included as Appendix A.
MR3 - Source Control of Pollution

Source Control BMPs will continue to be implemented on the site as they are in the existing
conditions. The project does not propose any change to the use of the site.

MRA4 - Preservation of Natural Drainage Systems and Outfalls

The existing site stormwater system will remain intact and unmodified. It will continue to discharge
to the existing City stormwater conveyance system in Valley Avenue NW, ultimately discharging to
the Puyallup River.

MR5 - On-Site Stormwater Management

The project discharges to a flow control exempt waterbody (Puyallup River), therefore List #3 is
applied to this minimum requirement.

BMP T5.13: Post-Construction Soil Quality and Depth — This BMP will be applied to all disturbed
lawn and landscape areas.

BMP T5.10A: Downspout Full Infiltration — Onsite soils are not suitable for infiltration. Per the
Geotechnical Response Letter, the area near the new truck entrance has fill soils that were placed
without geotechnical supervision since test pits encountered concrete and metal debris. Fill material
cannot be used for infiltration if the fill was not placed and compacted with geotechnical supervision.

BMP T5.10B: Downspout Dispersion Systems — The proposed guard shack is adjacent to
pavement. Providing adequate space for dispersion is not feasible.

BMPT 5.10C: Perforated Stub-Out Connections — Onsite soils are not suitable for infiltration.

BMP T5.12: Sheet Flow Dispersion and BMP T5.11: Concentrated Flow Dispersion — The paved
area contains existing catch basins that receive all runoff. It is not feasible to provide any space for
dispersion before runoff directly enters the conveyance system.

MR6 - Runoff Treatment

The existing onsite bioswales will be used for stormwater treatment. The sizing of the existing
bioswales is provided with this report. See Section 4.4 and Figure 8.

A response letter from the Geotech has

been provided addressing this (page 178)

Infeasibility criteria claim soils are not suitable for infiltration. The provided geotechnical
report from Riley Group dated April 9, 2024 does not appear to discuss infiltration. Either
provide further infiltration data and geotechnical recommendation around infiltration, or
other infeasibility criteria, or incorporate BMPs into design. [Storm Report, pg 15]




MRY7 - Flow Control

No flow control is proposed or required for this site. The site discharges through manmade
conveyances all the way to the Puyallup River; therefore, flow control is not required.

MR8 - Wetlands Protection
There are no wetlands on this site.
MR - Operation and Maintenance

No new stormwater facilities are proposed. An Operations and Maintenance Manual is not required.
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Figure 1-3.1: Flow Chart for Determining Requirements for New
Development
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Figure 1-3.2: Flow Chart for Determining Requirements for
Redevelopment
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3.0

OFF-SITE ANALYSIS

The project site drains to existing onsite stormwater catch basins and piping, which discharge into
the public stormwater system in Valley Avenue NW, ultimately discharging to the Puyallup River.
See Figure 6 for a map of the downstream system as shown by City of Puyallup GIS. We are not
aware of any known drainage issues with the existing downstream drainage system.



Figure 6
Downstream
Drainage
Map
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4.0 FLOW CONTROL AND WATER QUALITY FACILITY ANALYSIS AND DESIGN
4.1 Existing Site Hydrology

The predeveloped site condition for the site (0.38 acres) is paved with limited landscaping. In
accordance with soil characteristics described in the geotechnical report prepared for this
project, existing site soils are modeled as Type C. The total area of the predeveloped basin is
8.41 acres. See Figure 7.

Basin ID Existing Basin Area

Basin A 8.41 acres 1.92 ac impervious
6.20 ac roof

0.29 ac pervious

4.2 Developed Site Hydrology

The proposed improvements include 2035 SF of added impervious area. The total basin area
of the developed basin remains as 8.41 acres. The pervious surface is modeled as lawn.

Basin ID Basin Area

Basin A 8.41 acres 1.97 ac impervious
6.20 ac roof

0.24 ac pervious

4.3 Flow Control System

Flow control is not required for this site as it discharges through manmade conveyances all
the way to the Puyallup River.

4.4 Water Quality System

For commercial development, enhanced water quality treatment is required. Since this site
discharges directly to the Puyallup River and the Puyallup River is a basic water quality
treatment receiving water, only basic water quality is required.

The site area where the expansion is located discharges to the existing biofiltration swale
'A' from the previous site development. From the previous reports the existing bioswale is
27 feet wide, 200 feet long with 4:1 side slopes and a 0.5% longitudinal slope.

During the initial development the biofiltration swale was designed for the 5-year and 100-
year flows. In order to check the performance of the existing swale, the water quality flow
rate was determined from WWHM using the existing basin to Biofiltration Swale 'A’ plus the
additional 2,035 square feet of impervious surface. Using the water quality flow rate and
the 100-year flow rate, the existing biofiltration swale performance was compared to the
current standards for biofiltration swales.



The sizing criteria from Table V-7.1 from the 2019 DOE Manual was used for comparison.
The existing 0.5% longitudinal slope would require underdrains per the current manual.
Adding underdrains to the existing system would require removing and replacing the outlet
structures and piping in addition to the installation of underdrains to achieve the depth in
the storm system.

A flow depth of 3.1 inches will achieve the water quality flow rate in the biofiltration swale.
This meets the maximum water depth requirement and also meets the requirements for
flow velocity and hydraulic residence time. The minimum length and side slopes also meet
current standards. The existing swale is 27 feet wide which is wider than current standards
allow for a biofiltration swale.

The existing biofiltration swale does not meet all of the current standards for a biofiltration
swale but per the flow depth, capacity and velocity criteria, the existing swale is adequate
to provide basic treatment for this parking expansion project without modification.

Please refer to Figure 8 for the original biofiltration swale calculations.

4.5 Wetland Protection

There are no wetlands within the project site so wetland protection is not required.

The water quality system used will need to meet the current requirements of the 2019
DOE SWMMWW. Please rectify. [Storm Report, pg. 27]

Updated narrative to reflect
the 2019 DOE SWMMWW
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PH: 425.415.0551 UTILITIES/SERVICES g E
DATED APRIL 9, 2024 b 5
STORM,/SEWER /WATER: POWER: O Q
IT SHALL BE THE RESPONSB!IJTY or THE CONTRACTOR TO ENSURE THAT ALL PROVISIONS OF THE CITY OF PUYALLUP WATm DMISION PUGET SOUND ENERGY - c
SOILS REPORT FOR THE D COMPLIED WITH DURING ALL PHASES OF THE 1100 39TH AVE. SE 8001 SOUTH 212TH STREET 1] g
SITE_ PREPARATION, GRS ommN& AD DAV CONSTRUCTION. PUYALLUP, WA 98374 KENT, WA 98032 o . 3
(253) 841-5505 (253) 395-7065 o 5 =
ON THESE  DRAWINGS, OF WHCH REQURE' FURTHER. CLARIICATION, SHALL DE BROUGHT 10 THE ° € 3
ATTENTION OF BARGHAUSEN ENGINEERS. ' %m T SOUND ENERGY g! < E
UTION: 8001 SOUTH 212TH STREET =]
A REPRESENTATVE FOR THE SOILS ENGINEER SHALL OBSERVE AND APPROVE THE EARTHWORK THE CONTRACTOR SHALL BE RESPONSIBLE FOR VERIFYING THE LOCATION, DIMENSION, AND DEPTH KENT, WA 98032 c W £q
OPERATIONS AND TO VERIFY FIELD S AS WORK PROCEEDS. THE SOILS ENGINEER SHALL OF AL EXISTING UTILITIES. WHETHER SHOWN ON THESE PLANS OR'NOT BY POTHOLING THE (253) 395-7065 Know what's below. oo 21
SUBMIT FIELD REPORTS CERTIFYING THAT THE METHODS AND MA UTILITIES AND SURVEYING THE HORIZONTAL AND VERTICAL LOCATION PRIOR TO CONSTRUCTION. . 2 z8
OPERATIONS WERE IN ACCORDANCE WITH THE RECOMMENDATION OF THE SOILS INVESTIGATION AND THIS SHALLE "&;-Usr%%wﬁs A}-"JOC%T‘ES &Shéwmu%ﬁﬂé%%&m PHYSICALLY Call before you dig. 5 = Y
DAL T MO 1 1 S0 B S 1 A8 R T T R e 2% 85
. X . < =
AS A MINIMUM, THIS INCLUDES THE OBSERVATION OF THE FOLLOWING BY A SOILS ENGINEER: I CONALICTS. SHOULD OCGUR, WE&%&%&‘;&%‘&%’J@%"&E@E&E“T TO VARATION ESTIMATED EARTHWORK VOLUMES: o2 - .;_,.
EicATO 1o st T s o o e <D PAING LMTS, CONSULTING ENGINEERS, INC. ‘7O RESOLVE ALL PROBLEMS PRIOR TO' PROCEEDING WITH = g 8E
ﬂ PROPO! ISTRUC .
ARATION OF PAVEMENT SECTION, (FOR PERMITTING ONLY. NOT FOR BID PURPOSES) APPROVED as 289
& SUMRBLE. REUSE OF EXISTNG, ONSITE SOIS. NTRACTOR SHALL BE FULLY RESPONSIBLE FOR OBTAINING PERMITS FROM THE CUT/EXPORT —800 ¢Y
VASHNGTON, STATE. DEPARTUENT OF NATURAL RESOURCES. FOR. REMOVING, AND. FILLYIMPORT ~oa00 o
THE CONTRACTOR SHALL QUALIFY ANY LIMITATIONS TO SOILS INSPECTIONS WITHIN BID PROPOSAL. REPLACING ALL SURVEY MONUMENTATION THAT MAY BE AFFECTED BY CONSTRUCTION =t ORK Z 3600 oy BY
ACTVITY, PURSUANT TO WAC 332-120. APPLICATIONS MUST BE COMPLETED BY A EARTHW( = CITY OF PUYALLUP
REGISTERED LAND SURVEY( movz MONUMWS DEVELOPMENT ENGINEERING
WAY B GBTAINED PROM THE WASHNGION STATE. DEPAHTM
RESOURCES, OR BY CONTACTING THEIR OFFIGE Y- TELEPHONE A7 (360) 902-1190. IMPERVIOUS SURFACE CALCULATIONS: OATE
WASHINGTON STATE DEPARTMENT OF NATURAL RESOURCES
PUBLIC LAND SURVEY OFFICE DISTURBED AREA = 16,000 SF NOTE: THIS APPROVAL IS VOID
801 88th AVE S.E. ~ EXISTING AND NEW IMPERVIOUS AREA = 16,000 SF AFTER 180 DAYS FROM APPROVAL
OLYMPIA, WASHINGTON 98501-7019 PERVIOUS AREA REMOVED, ONTE. S WILL NOT BE
CONVERTED TO IMPERVIOUS AREA = 2,035 SF RESPONSIBLE FOR ERRORS o ©
UPON COMPLETION OF CONSTRUCTION, ALL MONUMENTS DISPLACED, REWOWED, OR AND/OR OMISSIONS ON THESE é -
R TEE DRECTION OF THE CONTRACTOR. PURSUANT 70 THESK. REGULATONS. TE W%m%“ﬁuﬁgﬁ 2 8 3 ki
APPROPRIATE_FORMS FOR REPLACEMENT OF SAID MONUMENTATION SHALL ALSO BE THE SETERVINED. BY THE s = |° -
RESPONSIBILITY OF THE CONTRACTOR. ey VENT, ENGIREERING 3 o
MANAGER.
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STORMWATER NOTES:

1. ALL WORK IN CITY RIGHT—OF-WAY REQUIRES A PERMIT FROM THE CITY OF PUYALLUP. PRIOR TO ANY WORK COMMENCING, THE GENERAL
CONTRACTOR SHALL ARRANGE FOR A PRECONSTRUCTION MEETING AT THE DEVELOPMENT SERVICES CENTER TO BE ATTENDED BY ALL
CONTRACTORS THAT WILL PERFORM WORK SHOWN ON THE ENGINEERING PLANS, REPRESENTATIVES FROM ALL APPLICABLE UTILTY
COMPANIES, THE PROJECT OWNER AND APPROPRIATE CITY STAFF. CONTACT ENGINEERING SERVICES TO SCHEDULE THE MEETING (253)
841-5568. THE CONTRACTOR IS RESPONSIBLE TO HAVE THEIR OWN APPROVED SET OF PLANS AT THE MEETING.

2. AFTER COMPLETION OF ALL ITEMS SHOWN ON THESE PLANS AND BEFORE ACCEPTANCE OF THE PROJECT, THE CONTRACTOR SHALL OBTAIN
A “PUNCH LIST" PREPARED BY THE CIMYS INSPECTOR DETAILING REMANING ITEMS OF WORK TO BE COMPLETED. ALL ITEMS OF WORK
SHOWN ON THESE PLANS SHALL BE COMPLETED TO THE SATISFACTION OF THE CITY PRIOR TO ACCEPTANCE OF THE WATER SYSTEM AND
PROVISION OF SANITARY SEWER SERVICE.

3. ALL MATERIALS AND WORKMANSHIP SHALL CONFORM TO THE STANDARD SPECIFICATIONS FOR ROAD, BRIDGE, AND MUNICIPAL CONSTRUCTION
(HEREINAFTER REFERRED TO AS THE "STANDARD SPECIFICATIONS'), WASHINGTON STATE DEPARTMENT OF TRANSPORTATION AND AMERICAN
PUBLIC WORKS ASSOCIATION, WASHINGTON STATE CHAPTER, LATEST EDITION, UNLESS SUPERSEDED OR AMENDED BY THE CITY OF PUYALLUP
CITY STANDARDS FOR PUBLIC WORKS ENGINEERING AND CONSTRUCTION (HEREINAFTER REFERRED TO AS THE ‘CITY STANDARDS').

4. éOCOPY U(%OEBE APPROVED PLANS AND APPLICABLE CITY DEVELOPER SPECIFICATIONS AND DETAILS SHALL BE ON SITE DURING

5. ANY REVISIONS MADE TO THESE PLANS MUST BE REVIEWED AND APPROVED BY THE DEVELOPER'S ENGINEER AND THE ENGINEERING
SERVICES STAFF_PRIOR TO ANY IMPLEMENTATION IN THE FIELD. THE CITY SHALL NOT BE RESPONSIBLE FOR ANY ERRORS AND/OR
OMISSIONS ON THESE PLANS.

6. THE CONTRACTOR SHALL HAVE ALL UTILMIES VERIFIED ON THE GROUND PRIOR TO ANY CONSTRUCTION. CALL (811) AT LEAST TWO WORKING
DAYS IN ADVANCE. THE OWNER AND HIS/HER ENGINEER SHALL BE CONTACTED IMMEDIATELY IF A CONFLICT EXISTS.

7. ANY STRUCTURE AND/OR OBSTRUCTION WHICH REQUIRE REMOVAL OR RELOCATION RELATING TO THIS PROJECT, SHALL BE DONE SO AT THE
DEVELOPER’'S EXPENSE.

8. DURING CONSTRUCTION, ALL EXISTING AND NEWLY INSTALLED DRAINAGE STRUCTURES SHALL BE PROTECTED FROM SEDIMENTS.

9. ALL STORM MANHOLES SHALL CONFORM TO CITY STANDARD DETAIL NO. 02.01.01. FLOW CONTROL MANHOLE/OIL WATER SEPARATOR SHALL
CONFORM TO CITY STANDARD DETAIL NO. 02.01.06 AND 02.01.07.

10. MANHOLE RING AND COVER SHALL CONFORM TO CITY STANDARD DETAIL 06.01.02.

11. CATCH BASINS TYPE | SHALL CONFORM TO CITY STANDARD DETAIL NO.02.01.02 AND 02.01.03 AND SHALL BE USED ONLY FOR DEPTHS
LESS THAN 5 FEET FROM TOP OF THE GRATE TO THE INVERT OF THE STORM PIPE.

12. CATCH BASINS TYPE Il SHALL CONFORM TO CITY STANDARD DETAIL NO.02.01.04 AND SHALL BE USED FOR DEPTHS GREATER THAN 5
FEET FROM TOP OF THE GRATE TO THE INVERT OF THE STORM PIPE.

13. CAST IRON OR DUCTILE IRON FRAME AND GRATE SHALL CONFORM TO CITY STANDARD DETAIL NO.02.01.05. GRATE SHALL BE MARKED WITH
‘DRAINS TO STREAM'. SOLID CATCH BASIN LIDS (SQUARE UNLESS NOTED AS ROUND) SHALL CONFORM TO WSDOT STANDARD PLAN
B-30.20-04 (OLYMPIC FOUNDRY NO. SM60 OR EQUAL). VANED GRATES SHALL CONFORM TO WSDOT STANDARD PLAN B-30.30-03
(OLYMPIC FOUNDRY NO. SM60V OR EQUAL).

14. STORMWATER PIPE SHALL BE ONLY PVC, CONCRETE, DUCTILE IRON, OR DUAL WALLED POLYPROPYLENE PIPE.
A THE USE OF ANY OTHER TYPE SHALL BE REVIEWED AND APPROVED BY THE ENGINEERING SERVICES STAFF PRIOR TO INSTALLATION.
B. PVC PIPE SHALL BE PER ASTM 03034 SDR 35 FOR PIPE SIZE 15-INCH AND SMALLER AND F679 FOR PIPE SIZES 18 TO 27
INCH. MINIMUM COVER ON PVC PIPE SHALL BE 3.0 FEET.
C. CONCRETE PIPE SHALL CONFORM TO THE WSDOT STANDARD SPECIFICATIONS FOR CONCRETE UNDERDRAIN PIPE. MINIMUM COVER ON
CONCRETE PIPE SHALL NOT LESS THAN 3.0 FEET.
?ool?rUCﬂLE IRON PIPE SHALL BE CLASS 50, CONFORMING TO AWWA C151. MINIMUM COVER ON DUCTILE IRON PIPE SHALL BE 1.0

E. POLYPROPYLENE PIPE (PP) SHALL BE DUAL WALLED, HAVE A SMOOTH INTERIOR AND EXTERIOR CORRUGATIONS AND MEET WSDOT
9-05.24(1). 12-INCH THROUGH 30—INCH PIPE SHALL MEET OR EXCEED ASTM F2736 AND AASHTO N330, TYPE S, OR TYPE D.
36=INCH THROUGH 60—INCH PIPE SHALL MEET OR EXCEED ASTM F2881 AND AASHTO M330, TYPE S, OR TYPE D. TESTING SHALL BE
PER ASTM F1417. MINIMUM COVER OVER POLYPROPYLENE PIPE SHALL BE 3-FEET.

15. TRENCHING, BEDDING, AND BACKFILL FOR PIPE SHALL CONFORM TO CITY STANDARD DETALL NO. 08.01.01.

16. STORM PIPE SHALL BE A MINIMUM OF 10 FEET AWAY FROM BUILDING FOUNDATIONS AND/OR ROOF LINES.

17. ALL STORM DRAIN MAINS SHALL BE TESTED AND INSPECTED FOR ACCEPTANCE AS OUTLINED IN SECTION 406 OF THE CITY OF PUYALLUP
SANITARY SEWER SYSTEM STANDARDS.

18. ALL TEMPORARY SEDIMENTATION AND EROSION CONTROL MEASURES, AND PROTECTVE MEASURES FOR CRITICAL AREAS AND SIGNIFICANT
TREES SHALL BE INSTALLED PRIOR TO INITIATING ANY CONSTRUCTION ACTIVITIES.

PORTION OF THE NE1/4 OF SEC. 21, TWP. 20 N., RGE4 E., W. M.

CITY OF PUYALLUP, PIERCE COUNTY, WASHINGTON

NOTES AND LEGEND

GRADING, EROSION AND SEDIMENTATION CONTROL NOTES:

1. ALL WORK IN ClTY RIGHT-OF -WAY REQUIRES A PERMIT FROM THE CITY OF PUYALLUP. PRIOR TO ANY WORK COMMENCING, THE GB!B?AL
CONTRACTOR SHALL ARRANGE FOR A PRECONSTRUCTION MEETING AT THE DEVELOPMENT SERVICES CENTER TO BE ATTENDED BY
CONTRACTORS THAT WILL PERFORM WORK SHOWN ON THE ENGINEERING PLANS, REPRESENTATIVES FROM ALL APPLICABLE U'I'ILITY
COMPANIES, THE PROJECT OWNER AND APPROPRIATE CITY STAFF. CONTACT ENGINEERING SERVICES TO SCHEDULE THE MEETING (253)
841-5568. THE CONTRACTOR IS RESPONSIBLE TO HAVE THEIR OWN APPROVED SET OF PLANS AT THE MEETING.

2. AFTER COMPLETION OF ALL ITEMS SHOWN ON THESE PLANS AND BEFORE ACCEPTANCE OF THE PROJECT, THE CONTRACTOR SHALL OBTAIN
A "PUNCH LIST" PREPARED BY THE CITY'S INSPECTOR DETAILING REMAINING ITEMS OF WORK TO BE COMPLETED. ALL ITEMS OF WORK
SHOWN ON THESE PLANS SHALL BE COMPLETED TO THE SATISFACTION OF THE CITY PRIOR TO ACCEPTANCE OF THE WATER SYSTEM AND
PROVISION OF SANIARY SEWER SERVICE.

3. ALL MATERIALS AND WORKMANSHIP SHALL CONFORM TO THE STANDARD SPECIFICATIONS FOR ROAD, BRIDGE, AND MUNICIPAL CONSTRUCTION
(HEREINAFTER REFERRED TO AS THE "STANDARD SPECIFICATIONS), WASHINGTON STATE DEPARTMENT OF TRANSPORTATION AND AMERICAN
PUBLIC WORKS ASSOCIATION, WASHINGTON STATE CHAPTER, LATEST EDITION, UNLESS SUPERSEDED OR AMENDED BY THE CITY OF
PUYALLUP CITY STANDARDS FOR PUBLIC WORKS ENGINEERING AND CONSTRUCTION (HERINAFTER REFERRED TO AS THE "CITY STANDARDS').

4. A COPY gc“'l'oH'fSE APPROVED PLANS AND APPLICABLE CITY DEVELOPER SPECIFICATIONS AND DETAILS SHALL BE ON SITE DURING
CONSTR .

5. ANY REVISIONS MADE TO THESE PLANS MUST BE REVIEWED AND APPROVED BY THE DEVELOPERS ENGINEER AND THE CITY ENGINEER
:m TO ANY IMPLEMENTATION IN THE FIELD. THE CITY SHALL NOT BE RESPONSIBLE FOR ANY ERRORS AND/OR OMISSIONS ON THESE

6. THE CONTRACTOR SHALL HAVE ALL UTILTIES VERIFIED ON THE GROUND PRIOR TO ANY CONSTRUCTION. CALL (B11) AT LEAST TWO WORKING
DAYS HOURS IN ADVANCE. THE OWNER AND HIS/HER ENGINEER SHALL BE CONTACTED IMMEDIATELY IF A CONFLICT EXISTS.

7. ALL LIMI'I’S OF CLEARING AND AREAS OF VEGEI’ATION PRESERVATION AS PRESCRIBED ON THE PLANS SHALL BE CLEARLY FLAGGED IN THE
D OBSERVED DURING CONSTRUCTI

8. ALL REQUIRED SEDIMENTATION AND EROSION CONTROL FACILITIES MUST BE CONSTRUCTED AND IN OPERATION PRIOR TO ANY LAND
CLEARING AND/OR OTHER CONSTRUCTION TO ENSURE THAT SEDIMENT LADEN WATER DOES NOT ENTER THE NATURAL DRAINAGE SYSTEM.
THE CONTRACTOR SHALL SCHEDULE AN INSPECTION OF THE ﬂiOS!ON CONTROL FACIITIES PRIOR TO ANY LAND CLEARING AND/OR OTHER
CONSTRUCTION. ALL EROSION AND SEDIMENT FACILITIES S BE MAINTAINED IN A SATISFACTORY CONDITION AS DETERMINED BY THE
CITY, UNTIL SUCH TIME THAT CLEARING AND/OR CONSTRUCTION IS COMPLETED AND THE POTENTIAL FOR ON—SITE EROSION HAS PASSED.
THE IMPLEMENTATION, MAINTENANCE, REPLACEMENT, AND ADDITIONS TO THE EROSION AND SEDIMENTATION CONTROL SYSTEMS SHALL BE
THE RESPONSIBILITY OF THE PERMITTEE.

9. THE EROSION AND SEDIMENTATION CONTROL SYSTEM FACILITIES DEPICTED ON THESE PLANS ARE INTENDED TO BE MINIMUM REQUIREMENTS
TO MEET ANTICIPATED SITE CONDITIONS. AS CONSTRUCTION PROGRESSES AND UNEXPECTED OR SEASONAL CONDITIONS DICTATE, FACILITIES
WILL BE NECESSARY TO ENSURE COMPLETE SILTATION CONTROL ON THE SITE. DURING THE COURSE OF CONSTRUCTION, IT SHALL BE THE
OBLIGATION AND RESPONSIBILITY OF THE PERMITTEE TO ADDRESS ANY NEW CONDITIONS THAT MAY BE CREATED BY HIS ACTIVITIES AND TO
PROVIDE ADDITIONAL FACILITIES, OVER AND ABOVE THE MINIMUM REQUIREMENTS, AS MAY BE NEEDED TO PROTECT ADJACENT PROPERTIES,
SENSITIVE AREAS, NATURAL WATER COURSES, AND/OR STORM DRAINAGE SYSTEMS.

10. APPROVAL OF THESE PLANS IS FOR GRADING, TEMPORARY DRAINAGE, EROSION AND SEDIMENTATION CONTROL ONLY. IT DOES NOT
CONSTITUTE AN APPROVAL OF PERMANENT STORM DRAINAGE DESIGN, SIZE OR LOCATION OF PIPES, RESTRICTORS, CHANNELS, OR
RETENTION FACILITIES.

11. ANY DISTURBED AREA WHICH HAS BEEN STRIPPED OF VEGETATION AND WHERE NO FURTHER WORK IS ANTICIPATED FOR A PERIOD OF 30
DAYS OR MORE, MUST BE IMMEDIATELY STABILIZED WITH MULCHING, GRASS PLANTING, OR OTHER APPROVED EROSION CONTROL
TREATMENT APPLICABLE TO THE TIME OF YEAR IN QUESTION. GRASS SEEDING ALONE WILL BE ACCEPTABLE ONLY DURING THE MONTHS OF
APRIL THROUGH SEPTEMBER INCLUSIVE. SEEDING MAY PROCEED OUTSIDE THE SPECIFIED TIME PERIOD WHENEVER IT IS IN THE INTEREST
OF THE PERMITTEE BUT MUST BE AUGMENTED WITH MULCHING, NETTING, OR OTHER TREATMENT APPROVED BY THE CITY.

12. IN CASE EROSION OR SEDIMENTATION OCCURS TO ADJACENT PROPERTIES, ALL CONSTRUCTION WORK WITHIN THE DEVELOPMENT THAT WILL
FURTHER AGGRAVATE THE SITUATION MUST CEASE, AND THE OWNR/CONTRACTOR WILL IMMEDIATELY COMMENCE RESTORATION METHODS.
RESTORATION ACTIVITY WILL CONTINUE UNTIL SUCH TIME AS THE AFFECTED PROPERTY OWNER IS SATISFIED.

13. NO TEMPORARY OR PERMANENT STOCKPILING OF MATERIALS OR EQUIPMENT SHALL OCCUR WITHIN CRITICAL AREAS OR ASSOCIATED
BUFFERS, OR THE CRMICAL ROOT ZONE FOR VEGETATION PROPOSED FOR RETENTION.

GENERAL SITE NOTES:

THE CONTRACTOR SHALL OBTAIN AND HAVE AVAILABLE COPIES OF THE APPLICABLE GOVERNING AGENCY
STANDARDS AT THE JOB SITE DURING THE RELATED CONSTRUCTION OPERATIONS.

2. CONTRACTOR SHALL ENSURE THAT ALL NECESSARY PERMITS HAVE BEEN OBTAINED PRIOR TO COMMENCING
WORI

3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR VERIFYING THE LOCATION, DIMENSION AND DEPTH OF ALL

EXISTING UTILITIES PRIOR TO CONSTRUCTION WHETHER SHOWN ON THESE PLANS OR NOT. UTILITIES OTHER
THAN THOSE SHOWN MAY EXIST ON THIS SITE. ONLY THOSE UTILITIES WITH EVIDENCE OF THER INSTALLATION
VISIBLE AT GROUND SURFACE OR SHOWN ON RECORD DRAWING PROVIDED BY OTHERS ARE SHOWN HEREON.
EXISTING UNDERGROUND UTILITY LOCATIONS SHOWN ARE APPROXIMATE ONLY AND ARE SUBJECT TO A DEGREE
OF UNKNOWN VARIATION. SOME UNDERGROUND LOCATIONS SHOWN HEREON MAY HAVE BEEN TAKEN FROM
PUBLIC RECORDS. BARGHAUSEN CONSULTING ENGINEERS, INC. ASSUMES NO LIABILITY FOR THE ACCURACY OF
PUBLIC RECORDS OR RECORDS OF OTHERS. IF CONFLICTS SHOULD OCCUR, THE CONTRACTOR SHALL CONSULT
BARGHAUSEN CONSULTING ENGINEERS, INC. TO RESOLVE ALL PROBLEMS PRIOR TO PROCEEDING WITH
CONSTRUCTION.

4. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO REVIEW ALL OF THE DRAWINGS AND SPECIFICATIONS

ASSOCIATED WITH THE PROJECT WORK SCOPE PRIOR TO THE INITIATION OF CONSTRUCTION. SHOULD THE
CONTRACTOR FIND A CONFLICT WITH THE DOCUMENTS RELATIVE TO THE SPECIFICATIONS OR THE RELATVE
CODES, [T IS THE CONTRACTOR'S RESPONSIBILITY TO NOTIFY THE PROJECT ENGINEER OF RECORD IN WRITING
PRIOR TO THE START OF CONSTRUCTION. FAILURE BY THE CONTRACTOR TO NOTIFY THE PROJECT ENGINEER
SHALL CONSTITUTE ACCEPTANCE OF FULL RESPONSIBILITY BY THE CONTRACTOR TO COMPLETE THE SCOPE OF
WORK AS DEFINED BY THE DRAWINGS AND IN FULL COMPLIANCE WITH LOCAL REGULATIONS AND CODES.

5. IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO NOTIFY THE APPROPRIATE UTILITIES INVOLVED PRIOR TO

CONSTRUCTION.

6. INSPECTION OF SITE WORK WILL BE ACCOMPLISHED BY A REPRESENTATIVE OF THE GOVERNING JURISDICTION.

INSPECTION OF PRIVATE FACILITIES WILL BE ACCOMPLISHED BY A REPRESENTATIVE OF THE OWNER. IT SHALL
BE THE CONTRACTOR'S RESPONSIBILITY TO NOTIFY THE INSPECTOR 24 HOURS IN ADVANCE OF BACKFILLING
ALL CONSTRUCTION.

7. PRIOR TO ANY CONSTRUCTION OR DEVELOPMENT ACTIVITY THE CONTRACTOR SHALL CONTACT THE AGENCY

AND/OR UTILITY INSPECTION PERSONNEL AND ARRANGE ANY REQUIRED PRE—CONSTRUCTION MEETING(S).
CONTRACTOR SHALL PROVIDE ONE WEEK MINIMUM ADVANCE NOTIFICATION TO OWNER, FIELD ENGINEER AND
ENGINEER OF PRE-CONSTRUCTION MEETINGS.

8. THE CONTRACTOR IS RESPONSIBLE FOR WORKER AND SITE SAFETY AND SHALL COMPLY WITH THE LATEST

OSHA STANDARDS AND REGULATIONS, OR ANY OTHER AGENCY HAVING JURISDICTION FOR EXCAVATION AND
TRENCHING PROCEDURES. THE CONTRACTOR IS RESPONSIBLE FOR DETERMINING THE "MEANS AND METHODS”
REQUIRED TO MEET THE INTENT AND PERFORMANCE CRITERIA OF OSHA, AS WELL AS ANY OTHER ENTITY THAT
HAS JURISDICTION FOR EXCAVATION AND/OR TRENCHING PROCEDURES.

9. THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROVIDING ADEQUATE SAFEGUARDS, SAFETY DEVICES,

PROTECTIVE EQUIPMENT, FLAGGERS, AND ANY OTHER NEEDED ACTIONS TO PROTECT THE LIFE, HEALTH, AND
SAFETY OF THE PUBLIC, AND TO PROTECT PROPERTY IN_ CONNECTION WITH THE PERFORMANCE OF WORK
COVERED BY THE CONTRACTOR. ANY WORK WITHIN THE TRAVELED RIGHT-OF-WAY THAT MAY INTERRUPT
NORMAL TRAFFIC FLOW SHALL REQUIRE AT LEAST ONE FLAGGER FOR EACH LANE OF TRAFFIC AFFECTED.

10. PROTECTIVE MEASURES SHALL BE TAKEN BY THE CONTRACTOR TO PROTECT ALL ADJACENT PUBLIC AND

PRIVATE PROPERTIES AT ALL TIMES DURING CONSTRUCTION. THE CONTRACTOR SHALL BE RESPONSIBLE FOR
PROTECTION OF ALL EXISTING UTILITY SERVICES THAT ARE TO REMAIN OPERATIONAL WITHIN THE CONSTRUCTION
AREA WHETHER SHOWN OR NOT SHOWN ON THE PLANS.

1. TWO (2) COPIES OF THESE APPROVED PLANS MUST BE ON THE JOB SITE WHENEVER CONSTRUCTION IS IN
PROGRESS. ONE (1) SET WITH RECORDS OF AS—BUILT INFORMATION SHALL BE SUBMITTED TO BARGHAUSEN
CONSULTING ENGINEERS, INC. AT COMPLETION OF PROJECT.

12. CONTRACTOR SHALL OBTAIN SERVICES OF A LICENSED LAND SURVEYOR TO STAKE HORIZONTAL CONTROL FOR

ALL NEW IMPROVEMENTS. STAKING CONTROL SHALL BE TAKEN FROM ELECTRONIC PLAN FILES PROVIDED BY
BARGHAUSEN CONSULTING ENGINEERS, INC.

13. CONTRACTOR SHALL REQUEST FROM BARGHAUSEN CONSULTING ENGINEERS, INC., PRIOR TO ANY

CONSTRUCTION STAKING OR CONSTRUCTION WORK, A FORMAL CONSTRUCTION RELEASE PLAN SET OR SPECIFIC
RELEASE IN WRITING. THE APPROVED AGENCY PERMIT DRAWINGS WILL NOT BE CONSIDERED CONSTRUCTION
RELEASE PLANS BY BARGHAUSEN CONSULTING ENGINEERS, INC. UNLESS BARGHAUSEN CONSULTING ENGINEERS,
INC. HAS GIVEN A FORMAL WRITTEN RELEASE OR ISSUED A CONSTRUCTION RELEASE PLAN SET.
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NOTE: THIS APPROVAL IS VOID
AFTER 180 DAYS FROM APPROVAL

DATE.

THE CITY WILL NOT BE
RESPONSIBLE FOR ERRORS
AND/OR OMISSIONS ON THESE

FIE.D 'CONDITIONS MAY DICTATE
CHANGES TO THESE PLANS AS
DETERMINED BY THE
DEVELOPMENT ENGINEERING

MANAGER.
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PORTION OF THE NE1/4 OF SEC. 21, TWP. 20 N., RGE 4 E., W. M.
CITY OF PUYALLUP, PIERCE COUNTY, WASHINGTON
9 10 20 40'
) | — DEMOLITION / TESC PLAN &
SCALE: 1"=20' =
4
z )
AN <
\\ = 5 -l 4
A ; iz 9
EXISTING LEGEND: DEMOLITION AND EXCAVATION NOTES: CRITICAL ROOT PROTECTION ZONES = g & o -
(NOTE: NOT ALL SYMBOLS NAY APPEAR ON THE NAP) 1. CONTRACTOR SHALL ASSURE THAT ALL NECESSARY PERMITS HAVE BEEN o# % 3 (2] 2
OBTAINED AND NECESSARY PRECONSTRUCTION MEETINGS HELD, PRIOR COMMON NAME DBH CRPZ CRPZ CRPZ % REMOVED/ N ﬁ < m m
SURVEY MONUMENT (AS NOTED) TO COMMENCING WORK. SF DISTURBED RETAINED ol 3 |_ —_—
. 3
EST:T‘FSE’\;AZ(}?XER (/E/;S N’\(‘)g;li);)) 2. CONTRACTOR SHALL FIELD VERIFY LOCATION, SIZE, AND TYPE OF ! RED OAK 29" 58 10,058 310 SP/3.4%  RETAINED \ g % g Z > E
FOUND REBAR/CAP (AS NOTED) " EXISTING UTILIIES IN WORK AREA PRIOR TO CONSTRUCTION. ANY 2 REDOAK 2 56 0852 0 SP/O0% ~RETAINED N o 3 g% S 4 0
SET 2X2" HUB/TACK LINE STAKE DISCREPANCIES SHALL BE REPORTED TO ENGINEER IMMEDIATELY. 3 DOUGLASFIR 22' 44 1018 185 SF/18.2% RETAINED b of &3 & o) =
MAG/WASHER OR LEAD/TACK (AS NOTED) 4 DOUGLAS FIR 20" 40 1,256 30 SF/24% RETAINED s ®=3 5; - n
3. CONTRACTOR SHALL PROTECT AND PRESERVE ALL IMPROVEMENTS ALONG 5  WESTERN RED CEDAR 22" 1,018 0 SF/00% RETAINED S 8e = '
BENCHMARK THE PERMETER OF THE WORK AREA. ANY DAMAGED IMPROVEMENTS ! o H S
LomaRe T(LuM.) SHALL BE REPARED/REPLACED AT CONTRACTOR'S EXPENSE. o8 o 14
ORNAMENTAL LIGHT 4. ALL SILT PROTECTION AND EROSION CONTROL MEASURES MUST BE IN ol 5| = E
POWER POLE PLACE BEFORE SAWCUTTING, CURB AND PAVEMENT REMOVAL, OR %3(3 = X
JUNCTION BOX (AS NOTED) STRIPPING OF SITE VEGETATION. —] a E
TELEPHONE MANHOLE d S 3’
CATCH BASIN (CB) 19| [
STORM_ MANHOLE (SDMH) DUST AND EROSION CONTROL GENERAL NOTES: S 22 = w
SANITARY SEWER MANHOLE (SSMH) @ m
CLEANOUT (AS NOTED) 1. PUBLIC STREETS AND SITE PARKING/DRVE AISLES ARE TO BE KEPT CLEAN OF DIRT AND DEBRIS Qg [T
v GENERATED BY WORK. CLEANUP SHALL BE BY SWEEPING AND/OR OTHER APPROVED METHODS. g NNE: @
© > >3 1
WATER VALVE (WV) 2. CONTRACTOR SHALL REVIEW HIS PROPOSED HAULING ROUTES AND PROPOSAL FOR ONSITE gpd 53 =
FIRE HYDRANT(FH) / CONNECTION(FDC) TRAFFIC CONTROL WITH CITY INSPECTOR FOR APPROVAL. Sgﬁ N_7 =
WATER MANHOLE 53 1=z
WATER NETER 3. CONTRACTOR SHALL PROVIDE DUST PREVENTION AND CONTROL MEASURES AS NEEDED g3E \
BLOW-OFF / ARVAC THROUGHOUT CONSTRUCTION. L~
MONITOR WELL 4. THE FOLLOWING METHODS SHOULD BE CONSIDERED FOR CONTROLLING DUST: A
SIGN A STONE — COVER SURFACES WITH CRUSHED STONE OR COARSE GRAVEL, ‘ .
DIRECTIONAL ARROW B.  WATER TRUCK - SITE IS SPRAYED UNTIL WET, (D w
CHAIN LINK FENCE C.  SPRINKLERS — SITE IS SPRINKLED UNTIL WET. \ b4
WOOD FENGE D.  BARRIERS — SOLID BOARD FENCES, HAY BALES BURLAP FENCES, AND SIMILAR MATERALS I = >
AN_BE U 0_CONTRQL AIR_CURRENTS AND-SOILBLOWING, [ 14 nf<
HOGWIRE FENCE m w
SILT FENCE ADDITIONAL EROSION CONTROL MAY BE REQURED BY CITY OF PUYALLUP INSPECTOR. BASED ON v/ ‘ w n zQ
METAL/IRON FENCE ON-SITE GRADES, SILT FENCE MAY BE REQUIRED ON THE DOWNSLOPE SIDE OF THE DISTURBED S Zz 0O ws o
GUARD RAIL/CABLE FENCE AREA. o / ‘ = =2 - N
WATER LINE - | > o= (_D o 8
STAEAMUNSNE 23 5 > . | [a] Z 2 ==
L AP \ 14 =g
TELEPHONE LINE (OH) OR (UG) =5 2 N w o w
POWER LINE (OH) OR (UG) 53/8 =3 < =z o E o
STORM LINE " o & <o I =% d
SEWER LINE REMOVE 36" MIN SUBGRADE AS NECESSARY TO CONSTRUCT / y ER £5 (@] =2
SECDUOUS TREE PROPOSED GUARD SHACK FOUNDATION. REFER TO GEOTECH S P4 & Ss CONTINUOYS LINE OEpWS§
CONIFEROUS TREE REPORT FOR SUBGRADE PREPARATION. EXISTING 12" ADS STORM DRAIN TO / s ST% Yo TN % & | S0 50 =
S REMAIN (TYPICAL). USE CAUTION / SAWCUT PAVEMENT % Xk Ot %, I o 1] o=z I o
EXISTING 12" ADS STORM DRAIN T DURING CONSTRUCTION TO PROTECT oo UNE 4 R y G \ ALK < BE=
B REMAIN (TYPICAL). USE CAUTION S Vad R < A = \\ “2 [ ) z2 =
S DURING CONSTRUCTION TO PROTECT b0 /S - Ve ~ g, %, r o ko) o
=40, g y 2%
gz DEMO EXISTING 12" CEDAR L [ =48 28 / < \ / *\\\//\@ v ‘ w XE»O
@2 o > TREE, INCLUDING STUMP 8 | / - INCGEN \ >
ZZ2%( AND ROODWAD AND =z | J i1d . M P | s Z2<c
TTT 40 REMOVE FROM SITE. A 33 | , hig j M ~, | <8
N Soie vZ28 | /.~ CLEARING LIMITS =Y S N M
VAN TrTg (TYPICAL) _— ) e
Ty o) — — 7\ i . Qb ’- SOI14'43WN 42647 A A Aaiai I g % 2 f 2 \ ‘
N R s SZafz |
‘ . Spo=n N [
O RERY > 21z 2eP% N ‘
N\ N\ S 23 z82
< \ <598 27522 ‘
$O° ¢ B0 G5
EA-N. ‘
5392 2-3
£ 2333 T2E8 !
‘ PAVEMENT T0 T2 BRL |
. & z
PROVIDE_SMOOTH 3 DEMOLISH AND REMOVE EXISTING : a3 ‘
5t/ TRANSITION > > s 85 ASPHALT PAVEMENT. AND 18" MIN. =g ‘ 7/%;
’ R C ) g SUBGRADE AS NECESSARY T0 @ 01/07/2025
= , 3 S CONSTRUCT PROPOSED PAVEMENT ‘
v sl - 0.0 SECTION. _ REFER TO GEOTECH REPORT 5
N~V 2~ EERE FOR SUBGRADE PREPARATION. | s 2% 3
WM My Ny Xy v — o L o w2 \ | 2 20 g B
- CLEARING LIMITS [~ " — | T N W o M M A W ¥ Y W W Y N A kM — \ | s - =
a T (TYPleA) =S DTE \ 7 el 238 ‘
3 N — S g3 387 |
/*?Q/ TP Vaa —~__ g A = T3
A\ TOE OF SLOPE 2E T ! T3 g 7 B § 3 3 9
7777777 ——2E \_SAWCUT EX 2 LEGEND | | s 3
- T 3 & °
— Lexistne TREE 32 | PAVEMENT T0 3 I g 2
T-TOREMAN o »® _——t———PROVIDE SMOOTH -__ | & § 68 3 é
S LES * B 5" TR — . CLEARING LIMTS | ‘ <
5 £3¢ | T
g 832 - 717,,& — CATCH BASIN INLET ‘ ‘ J
z - . B I:I PROTECTION ‘ 3
RY : ' ! 1
g I DEMOLISH AND REMOVE EXISTING LANDSCAPE. FIELD—Y = o= 1 TEMPORARY SWALE '
2 | LOCATE EXISTING 2" SPRINKLER LINE AND IRRIGATION =& | - - | | <
| HEADS PRIOR TO CONSTRUCTION. RELOCATE AND = . T 2
RECONNECT IRRIGATION SYSTEM OUTSIDE OF NEW 23 2 52
| G AREA TO MAINTAIN IRRIGATION' SERVICE IN THE s 2d 2= SILT FENCE =
LANDSCAPE AREA TO REMAN. 55 2 ‘ \ 2%
8
| = — OVERLAND FLOW | ‘ w 2
‘ DIRECTION ‘ [ So g
| | g2 28
[t \ ASPHALT PAVEMENT TO BE ‘ .
| ! \\\\\ DEMOLISHED \ a8 2< 8
| | [N NN NN N | £ a g
‘ O — , ‘ O ns
‘ [ 77,7 ,7 .7 | LANDSCAPE TO BE | a §§
| | Le 2 > >3 pEuolISHED i APPROVED - X\
: TESC SCHEDULE o
| CITY OF PUYALLUP
INSTALL CATCH BASIN INLET PROTECTION. SEE CITY STD. DETAL 02.03.05 ON SHEET C6.
\ TREE TO BE REMOVED DEVELOPMENT ENGINEERING
I PP INSTALL TREE PROTECTION FENCING. SEE TREE PROTECTION DETAL ON SHEET C6. oATE
‘ TREE PROTECTION FENCING NOTE: THIS APPROVAL IS OID
‘ AFTER 180 DAYS FROM APPROVAL
DATE.
THE CITY WILL NOT BE
‘ RESPONSIBLE FOR ERRORS o ©
Know what's below. ‘ Mo/oR oussuws et |3 2
Call before you dig. FELD coNmions waY Dcate | 2 O |3 |
CHANGES TO THESE PLANS AS - a
| DETERMINED BY THE 8 - ™
DEVELOPMENT ENGINEERING o
MANAGER.
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PORTION OF THE NE1/4 OF SEC. 21, TWP.20 N., RGE 4 E., W. M.
CITY OF PUYALLUP, PIERCE COUNTY, WASHINGTON
SITE PLAN i
w
x]—- :
]
(6]
o 10" 20" 40" H <ZD
= 2 _—
SCALE: 1"=20" 2 o |% =
3 g Z o
4
gF z g a
£ Sy - o x
g 58 £ =
< ISP S
o 85 [11] [2]
g G5 fg = a
3 =
e N g E (2] '
g 14
i_. g
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PAVING PLAN SCHEDULE: aals =
HEAVY DUTY CONCRETE STRUCTURAL PAVEMENT PER Zls o
H.D. PAVING SECTION, SHT C6. N, 22 s w
HEAVY DUTY HMA PAVING PER SECTION SHT C6 o] E
QN
REGRADE AND HYDROSEED DISTURBED AREA TO MATCH ADJACENT GRADES o 2 5 E b @
ez S 2
8-FOOT x 10-FOOT MODULAR GUARD SHACK STRUCTURE (BY OWNER/MANUFACTURED BY EE N 83| | =
TWIN MODULAR), ON 12—-FOOT x 18—FOOT RAISED CONCRETE SLAB. SEE GUARD SHACK 822 ~els
SLAB DETAL, SHEET C6. THE GUARD SHACK WILL REQUIRE A SEPARATE BUILDING PERMIT. g2 09
ATE_ APPRQVAL ALSO BE_REQUIRED AT THE TIME_OF BUILDING PERMIT.
[5] CAST IN PLACE VERTICAL CONCRETE CURB IN
TRUCK AREAS PER DETAIL SHT C6 O
w
PAVEMENT MARKING SCHEDULE: x Z>
(1) 4" WHITE PANTED SOLID LANE STRIPE, TYPICAL. w » ﬁ <Zt o
(2) TYPE 1S WHITE PAINTED DIRECTIONAL TRAFFIC ARROW, TYPICAL, PER WSDOT < % oWwod
STANDARD PLAN M—24,40-02. &@ - Z = g
(3) 8 HIGH WHITE PAINTED "ONLY" PAVEMENT MARKING PER WSDOT gy, i a o nOO0
STANDARD PLAN M—80.10-01 £ 2 5 . zZ==2Z
A sa 2 < . 14 w o £ g
S £2 3 o 38% w 3)
(£ SES a3 335 L2042
@j\ % 53 58 I o~ o3 J =
/ > s 4
N yd & ;g g 0 [14 (I'u-, ; o
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nEiuo9
23 o i g % m!,_mu
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S8ae PROTECTION FENCING. v=a8 \ s Y
88 &3 TTIS /$/ s / 82
554 34
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‘ BAZ £ 58
| TOP OF SLOPE @ u%% 1 % g% §§ J
A€ ‘1 3 T0E OF SLOPE g2 | = 2 8 5" 8 5“ 5‘ N
| T4 3§
PROVIDE AND INSTALL "ONE WAY — =g ! 8 3 3 g S
DO NOT ENTER" SIGNAGE SOUTH OF 5% i 2 5 3 &
THIS PROJECT AREA. COORDINATE | —<% 23 | & 8 5 8 3
EXACT LOCATION(S) WITH KROGER g RA%EE LED - i
PROJECT MANAGER. EFHE 3¢ i
2mz¥ 273 o
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APPROVED 3 -§~t
BY
CITY OF PUYALLUP
DEVELOPMENT ENGINEERING
DATE
NOTE: THIS APPROVAL IS VOID
AFTER 180 DAYS FROM APPROVAL
DATE.
Ean e,
©
Know what's below. AlD/OF OusSiNS ON THESE | & e
all before you dig. FIELD CONDTIONS MAY DicE |3 WO |§ K
CHANGES TO THESE PLANS AS . O &
DETERMINED BY THE 3 - <
DEVELOPMENT ENGINEERING %)
MANAGER.
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LEGEND

DESCRIPTION
EASEMENT —_——
SAWCUT LINE
CURB

SANITARY SEWER — s
STORM R
WATER S o W W e

FENCE e

GROUND CONTOUR —

SPOT ELEVATION
CATCH BASIN (CB) O
FIRE HYDRANT S

ASPHALT PAVEMENT
CONCRETE PAVEMENT

MATCH EXISTING ELEVATION

ME

CONSTRUCTION GENERAL NOTES

. FRAME AND GRATE ADJUSTMENTS SHALL BE COMPLETED USING GRADE
RINGS, RISER SECTIONS, AND RISER BRICKS OR LEVELING BRICKS. BRICK SLIPS (THIN CUT
RISER BRICKS) MAY BE USED WHEN LEVELING FRAMES AND "SHIMMING'. ALL OTHER
MATERIAL SHALL BE REMOVED PRIOR TO GROUTING THE STRUCTURE.

PROTECT EXISTING
TREE(S), TO REMAIN.

31 3S Sav 2L
3 N SavY .21

=AY
W9 Q1S 80

60°0F:
6070
B9C

Know what's below.
Call before you dig.

AN

PORTION OF THE NE1/4 OF SEC. 21, TWP. 20 N., RGE 4 E., W. M.
CITY OF PUYALLUP, PIERCE COUNTY, WASHINGTON

GRADING AND STORM DRAINAGE PLAN
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© X

[ &8

o~ 3F=

T EXISTING TREE 5 5 o

T0 REMAIN 63

% EEL

\
N

) N
A=5213"10" / b N e
R=40.00" / / N
MAINTAIN TEMPORARY TREE . | S / / _ © 28
PROTECTION FENCING. B AT TiyY
REMOVE ONLY AFTER 1] y 289
FINAL SITE STABILIZATION. ~ADJUST CATCH BASIN oo g ¥38
FRAME AND GRATE TO =58 444
NEW SURFACE ELEVATION, TTIg _
TYPICAL Gbas %
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APPROVED 3 gé\f
BY
CITY OF PUYALLUP
DEVELOPMENT ENGINEERING
DATE

NOTE: THIS APPROVAL IS VOID
AFTER 180 DAYS FROM APPROVAL

DATE.

THE CITY WILL NOT BE
RESPONSIBLE FOR ERRORS
Mml)/OR OMISSIONS ON THESE

S.
FIELD CONDITIONS MAY DICTATE
CHANGES TO THESE PLANS AS
DETERMINED BY THE
DEVELOPMENT ENGINEERING

Job Number

MANAGER.

18510

Sheet
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WOVEN FABRIC

\

4" COMPACTED DEPTH HMA PAVEMENT (PER WSDOT SPEC.

FOR 1/2-INCH HOT MIX
280 oD °© e 55 = " / )
9%@0 o0 L% o 0% B 068 0003 8" COMPACTED DEPTH
PoPog 9.0 o] 00 000 o 00 Ja) CRUSHED ROCK BASE COURSE

f=—18" MINIMUM STRUCTURAL FILL COMPACTED TO 95" MAXIMUM

DENSITY AND OPTIMUM MOISTURE PER ASTM D1557

NOTE:  THE PAVING MATERIALS USED SHALL CONFORM TO
THE WSDOT SPECIFICATIONS FOR HMA, AND CRB SURFACING
(9-03.9(3) CRUSHED SURFACING)

ASPHALT PAVEMENT SECTION

NOT TO SCALE

oo - - ST ' ? 5" COMPACTED DEPTH CEMENT CONCRETE
%U%OOOO 5o 050 9 oam%a uo%? L
5L, 0% 0% o9y 0.8 o0 OQ~4" COMPACTED DEPTH
fosfog @ q 2 000 2077 00 0 CRUSHED ROCK BASE COURSE
C 3 )

18" MINIMUM STRUCTURAL FILL COMPACTED TO 95' MAXIMUM
DENSITY AND OPTIMUM MOISTURE PER ASTM D1557

WOVEN FABRIC

FINISH GRADE

NOTE: THE PAVING MATERIALS USED SHALL CONFORM TO
THE WSDOT SPECIFICATIONS FOR CRB SURFACING (9-03.9(3)
CRUSHED SURFACING).

CONCRETE PAVEMENT SECTION

NOT TO SCALE

PER PLAN

GUARD SHACK
FINISH GRADE |

i 4 CONCRETE
1/2" CHANFER, TYP.

X

SN
\//\//\,/f\,//>/// i

THICKENED EDGE
SLAB 18" MIN.
BELOW FINISH
GRADE.

TENCATE MIRAFI BXG12 BIAXIAL
GEOGRID OR EQUIVALENT, AT

BOTTOM AND EVERY 12-INCHES IN ¢

STRUCTURAL FILL

- - = 7 - 4-INCH CAPILLARY BREAK OF CLEAN, FREE-DRAINING PEA
| — GRAVEL, WASHED ROCK, OR CRUSHED ROCK WITH LESS
THAN 5 PERCENT PASSING THE NO. U.S. NO. 200 SIEVE.
SN
X
2 Py,
. TR
\// B Y XY XY Y XY XY XY Ry A - \//
NS K
/\\/// ~ G 36" MINIMUM STRUCTURAL FILL COMPACTED TO S5’ MAXIMUM
N z 7 I 0:0-0-0-0, \)F  DENSITY AND OPTIMUM MOISTURE PER ASTM D1557
K 2 N
LGSR b 5 K o
¥ \\// REFER TO GEOTECHNICAL ENGINEERING RECOMMENDATIONS FOR
B NN NN AN NN AN AN AN AN AN AN AN/ SLAB DESIGN AND SPECIFICATIONS .
R NN N N N NN NN NN

GUARD SHACK SLAB DETAIL

NOTE:

THE SLAB FOR THE GUARD SHACK WILL BE REVIEWED
AS A PART OF THE BUILDING PERMIT, AND HAS NOT
BEEN REVIEWED UNDER THIS CIVIL PERMIT.

NOT TO SCALE

PAVEMENT

5 1/2"

. LANDSCAPE
"R

ONSITE BARRIER CURB

NOT TO SCALE

PORTION OF THE NE1/4 OF SEC. 21, TWP. 20 N., RGE 4 E., W. M.
CITY OF PUYALLUP, PIERCE COUNTY, WASHINGTON

CONSTRUCTION DETAILS

MATERIALS OF CONSTRUCTION

NEEDLE PUNCHED NON-WOVEN
GEQTEXTILE MATERIAL.  FABRIC IS

IS RESISTANT TO ULTRAVIOLET

AND BIOLOGICAL DEGRADATION

AND A BROAD RANGE OF CHEMICALS.

APPARENT OPENING SIZE (AOS): 80 US STANDARD SIEVE (0.180 MM)

FABRIC:

GRAB TENSILE STRENGTH: 200 LBS
PUNCTURE STRENGTH: 130 LBS
MULLEN BURST: 400 PSI
TRAPEZOIDAL TEAR: 85 LBS
WATER FLOW RATE: 110 GPM/FT2

PERMEABILITY: 0.38 CM/SECOND
DIMENSIONS:

SKIRT: 24"x36"

SOCK FILTER /SEPARATOR: 10" D x 24" L

DISPOSAL REQUIREMENTS:

CONSULT FEDERAL, STATE, AND LOCAL REGULATIONS
FOR DISPOSAL OF INSERTS

INSERT SHALL BE DIRTRAP
ULTRA DRAINGUARD
OR APPROVED EQUAL.

OVERFLOW PROTECTION

HANDLING
STRAP

SEDIMENT COLLECTION
CATCH BASIN INSERT

NOT TO SCALE

NEWLY GRADED OR
DISTURBED SIDE SLOPE

20 GAGE WIRE
/ 2x2 STAKV TIEBACK

*FILTER FABRIC-
MATERIAL

|
o
T

2x4 DOUGLAS
/ FIR
&

NOTES:

SILT FENCE SHALL BE
INSTALLED ON CONTOUR
OTHER INSTALLATIONS ARE
NOT EXCEPTABLE.

*FILTER FABRIC TO BE
DETERMINED BY DESIGN
ENGINEER

8
BURY BOTTOM OF
FILTER FABRIC ;
MATERIAL MIN

PROVIDE 3/4" - 1.5" "
WASHED GRAVEL BACKFILL -8 }“
IN TRENCH AND ON BOTH

SIDES OF FILTER FENCE
FABRIC ON THE SURFACE.

TYPICAL CROSS SECTION

STAPLES OR WIRE
WIRE FABRIC (TYP)

2"x2"x14 GA WELDED

*FILTER FABRIC MATERIAL

MIRAFI 140 BIDIM OR EQUAL / WIRE FABRIC OR EQUAL
N n i _é_"
I IARL: |
d :
|
I I I .
I I s
Y Bn_
i ) | | 2

U\ 2"x4” DOUGLAS FIR AT 4’ 0.C.

NO. 1 GRADE OR EQUAL
ELEVATION

BURY BOTTOM OF FILTER FABRIC
MATERIAL ON 87"x8" TRENCH

CITY OF

3 SILTATION FENCE
) PUYALLUP

DEVELOPMENT ENGINEERING and EoA LANSING | sTviRD
PUBLIC WORKS DEPARTMENTS e
FADWGICOMMON'STDS CITY2009402_SDI2.03.02 02.03.02

NO ENTRY. NO GRADE CHANGES, STORAGE/STOCKPILING OF MATERIALS OR EQUIPMENT, PLACEMENT OF FILL OR TOP SOIL, TRENCH-
ING OR VEHICULAR/FOOT TRAFFIC PERMITTED WITHIN THE TPZ. THIS TREE BARRIER SHALL NOT BE REMOVED WITHOUT AUTHORIZA-

TREE PROTECTION ZONE (TPZ)

TION FROM PUYALLUP PLANNING DEPARMENT—SUBJECT TO FINES AND ENFORCEMENT ACTION BY THE CITY—TO REPORT
VIOLATIONS OR FOR MORE INFORMATION—CALL (253) 864.4165

( T

SIGNIFICANT TREE
TO BE RETAINED

HIGH VISIBILITY ORANGE

FENCING, 6' TALL (MIN)

INSTALL AT APPROVED
LOCATION OR CRITICAL
ROOT ZONE

MINIMUM SIX 6) FODR HIGH TEMPORARY HIGH VISIBILITY ORANGE CONSTRUCTION FENCING SHALL BE PLACED AT THE CRIICAL ROOT ZONE OR DESIGNATED LI OF DISTURBAKCE ON
APPROVE( FINAL LANDSCAPE PLAN SET: FENCING SHALL BE INSTALLED USING POSTS DRIVEN INTD GROUND—PIER BLOCKS SHALL NOT BE USED. AVDID POSTS DRIVEN INTO ROOTS LARGER
THAN 1" DIAMETER.  FENCING SHALL BE INSTALLED PRIDR T0 WORK COMMENCING ON STE AND REMAIN IN PLACE THROUGHOUT ALL PHASES ON CONSTRUCTION—CALL THE CITY'S PLANNING
JIVISION WITH REDUESTS TO MODIFY THE LOCATION OF THETREE PROTECTION FENCING—(253) 864-4155

TREATMENT O ROOTS EXPOSED DURING CONSTRUCTION: FOR ROOTS OVER ONE (1) INCH DIAMETER DAMAGED DURING CONSTRUCTION. MAKE A CLEAN STRAIGHT CUT TO REMOVE DAMABED
FORTION OF ROOT. ALL EXPOSED ROOTS SHALL BE TEMPORARILY COVERED WITH DAMP BURLAP T0 PREVENT DRYING AND COVERED WITH SOIL AS SOON AS POSSIBLE. OTHER PRE-TREATMENT
MEASURES MAY BE REQUIRED T0 PROTECT RODT SYSTEM-—SEE APPROVED TREE PROTECTION OR ANAL LANDSCAPE PLAN FOR FURTHER DETAIS.

N0 STOCKPILING OF MATERIALS. VEHICULAR TRAFFIC. PLACEMENT OF TOP SOIL OR FLL MATERIAL STORAGE OF EQUIPMENT OR MACHINERY SHALL BE ALLOWED WITHIN THE LIMITS OF THE
ESTANLISHED FENCING. FENCING SALL NOT BE MOVED OR REMOVED UNLESS APPROVED BY THE CITY PLANNING DIVISION. WORK WIKTIN PROTECTION FENCE SHALL BE DONE MANUALLY UNDER
THE SUPERVISIIN OF THE ON-SITE  ARBORIST WITH PRIOR WRITTEN APPROVAL BY THE CITY PLANNING DIVISION

THE ABOVE REFERENCED TPZ SIENS SHALL BE PLACED EVERY I5 FEET ALONG THE FENCING AND SHALL REMAIN IN PLACETHROUGHOUT ALL PHASES OF CONSTRUCTION.

AT

<

& ““ TREE PROTECTION FENCING DETAIL

!) (for public and private trees)

\8) A
N

ASY

1. ALL LIMITS OF CLEARING AND AREAS OF VEGETATION PRESERVATION AS PRESCRIBED ON THE PLANS SHALL BE CLEARLY FLAGGED

IN THE FIELD AND OBSERVED DURING CONSTRUCTION.

2. ALL REQUIRED SEDIMENTATION AND EROSION CONTROL FACILITIES MUST BE CONSTRUCTED AND IN OPERATION PRIOR TO ANY LAND
CLEARING AND/OR OTHER CONSTRUCTION TO ENSURE THAT SEDIMENT LADEN WATER DOES NOT ENTER THE NATURAL DRAINAGE
SYSTEM. THE CONTRACTOR SHALL SCHEDULE AN INSPECTION OF THE EROSION CONTROL FACILITIES PRIOR TO ANY LAND CLEARING
AND/OR CONSTRUCTION. ALL EROSION AND SEDIMENT FACILITIES SHALL BE MAINTAINED IN A SATISFACTORY CONDITION AS DETERMINED
BY THE CITY, UNTIL SUCH TIME THAT CLEARING AND/OR CONSTRUCTION IS COMPLETED AND THE POTENTIAL FOR ON—SITE EROSION

HAS PASSED. THE IMPLEMENTATION, MAINTENANCE, REPLACEMENT, AND ADDITIONS TO THE EROSION AND SEDIMENTATION CONTROL

SYSTEMS SHALL BE THE RESPONSIBILITY OF THE PERMITEE.

3. THE EROSION AND SEDIMENTATION CONTROL SYSTEM FACILITIES DEPICTED ON THESE PLANS ARE INTENDED TO BE MINIMUM

TO MEET AS CONSTRUCTION PROGRESSES AND UNEXPECTED OR SEASONAL CONDITIONS

SITE
DICTATE, FACILITIES WILL BE NECESSARY TO ENSURE COMPLETE SILTATION CONTROL ON THE SITE. DURING THE COURSE OF

CONSTRUCTION, IT SHALL BE THE OBLIGATION AND RESPONSIBILITY OF THE PERMITEE TO ADDRESS ANY NEW CONDITIONS THAT MAY BE

CREATED BY HIS ACTIVITIES AND TO PROVIDE ADDITIONAL FACILITIES, OVER AND ABOVE THE MINIMUM REQUIREMENTS, AS MAY BE

NEEDED TO PROTECT ADJACENT PROPERTIES, SENSITIVE AREAS, NATURAL WATER COURSES, AND/OR STORM DRAINAGE SYSTEMS.

4. APPROVAL OF THESE PLANS IS FOR GRADING, TEMPORARY DRAINAGE, EROSION AND SEDIMENTATION CONTROL ONLY. IT DOES NOT
CONSTITUTE AN APPROVAL OF PERMANENT STORM DRAINAGE DESIGN, SIZE OR LOCATION OF PIPES, RESTRICTORS, CHANNELS, OR
RETENTION FACILITIES.

5. ANY DISTURBED AREA WHICH HAS BEEN STRIPPED OF VEGETATION AND WHERE NO FURTHER WORK IS ANTICIPATED FOR A PERIOD

OF 30 DAYS OR MORE, MUST BE IMMEDIATELY STABILIZED WITH MULCHING, GRASS PLANTING, OR OTHER APPROVED EROSION

CONTROL TREATMENT APPLICABLE TO THE TIME OF YEAR IN QUESTION. GRASS SEEDING ALONE WILL BE ACCEPTABLE ONLY DURING

THE MONTHS OF APRIL THROUGH SEPTEMBER INCLUSVE. SEEDING MAY PROCEED OUTSIDE THE SPECIFIED TIME PERIOD WHENEVER IT

IS IN THE INTEREST OF THE PERMITEE BUT MUST BE AUGMENTED WITH MULCHING, NETTING, OR OTHER TREATMENT APPROVED BY THE

cmy.

6. IN CASE EROSION OR SEDIMENTATION OCCURS TO ADJACENT PROPERTIES, ALL CONSTRUCTION WORK WITHIN THE DEVELOPMENT
THAT WILL FURTHER AGGRAVATE THE SITUATION MUST CEASE, AND THE OWNER/CONTRACTOR WILL IMMEDIATELY COMMENCE
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Figure 8
Water Quality
Calculations

alE @ @ mLf‘ =

This red line depicts the downstream line from the catch basins involved
in the project per City GIS. This differs from what is assumed based on
the record drawings below. The new survey from the proposed plans
looks to match what is shown by City GIS. This would bypass the
on-site water quality system. Please propose basic treatment for the
new and replaced hard surface area. [Storm Report, pg. 35]

A
/\

Added a stormfilter
for basic water quality
treatment for the new
and replaced hard
surface area
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From previous storm report

COMPOSITE RUNOFF COEFFICIENT CALCULATION

A2 Pavement 0.90 0.76 068  0.68 Q.75 0.90
A3 Pavement 0.90 0.80 0.72 0.72 0.80 0.90
Lawn 0.25 0.04 0.01
replaced '
driveway AS Pavement 0.90 0.21 0.19 0.20 0.25 0.80
Lawn 0.25 0.25 0.06
A7 Pavement 0.90 0.15 0.14 0.20 0.40 0.49
e thisjis the pregvious bagin that now includes a buildingexpansion
A8 Lawn 0.25 6.20 1.55 1.55 6.20 0.25
ow | Current
B3 Pavement . Impervious area = 1.92 acres 2.7 0.84
BS Pavement A8 rQOf area= ?'20 ac 0.53 0.90
pervious area = 0.29 acres
Lawn Total = 8.41 ac
B6 Pavement 0.50 0.84
Lawn Proposed:
B7 Pavement Added 2035 SF impervious 0.16 0.70
Impervious area = 1.97 acres
B8 Pavement A8 roof area= 6.20 ac 0.85 0.90
Pervious area=0.24 ac
B9 Pavement I?:Eal - 8.'.‘.".]; ac . N 0.55 0.90
B10 Pavement 0.90 0.83 0.75 0.75 0.83 0.90
Lawn 0.25 0.07 0.02
C2 Pavement 0.90 1.29 1.16 1.18 1.36 0.87
C4 Pavement 0.90 1.00 0.90 0.90 1.00 0.90
Lawn 0.25 0.05 0.01
CsS Pavement 0.90 0.45 0.41 0.42 0.50 0.84
Lawn 0.25 0.05 0.01
C6 Pavement 0.90 0.11 0.10 0.11 0.16 0.70
C7 Pavement 0.90 1.00 0.90 0.90 1.00 0.90
C8 Pavement 0.90 0.55 0.50 0.50 0.55 0.90
C9 Pavement 0.90 0.83 0.75 0.75 0.83 0.90

COMP-C1.WK1




Table V-7.1: Sizing Criteria for Biofiltration Swales

Design parameter Biofiltration Swale Sizing

Longitudinal Slope 0.015-0.0251 <—— 0.5% - underdrains

11t/ sec (@ K multiplied by the WQ design flow
Maximum velocity rate ;
for stability, 3 ft/'sec max.

Maximum water depth2 Z'-if mowed frequerﬂly;é__ 3.1" needed
4" if mowed infrequently
(0.2-0.383
Manning coefficient (n) used
(0.24 iFmowed infrequently)
Bed width (bottom) @R-10fF < 57 feet existing
Freeboard height 05ft 19 minutes

8 minutwﬁﬂ minutes for continuous inflow)

Minimum hydraulic residence time at Water Quality ) .
(See Appendix |11-C: Rainfall Amounts and Stat-

Design Flow Rate

istics)
Minimum length 100ft <£&—— 200 feet
3H:1V 4:1 slopes shown on

Mesmum sidee)
e 4H:V prefered £ plans

1. For swales, if the slope is less than 1.5% install an underdrain using a perforated pipe, or equivalent.
Amend the soil if necessary to allow effective percolation of water to the underdrain. Install the low-flow

2019 Stormwater Management Manual for Western Washington

Valiima \/ - Chantar 7 - Pana 840

Table V-7.1: Sizing Criteria for Biofiltration Swales (continued)
Design parameter Biofiltration Swale Sizing

drain 6" deep in the soil. Slopes greater than 2.5% need check dams (riprap) at vertical drops of 12-15
inches. Underdrains can be made of 6 inch Schedule 40 PVC perforated pipe with 6” of drain gravel on the
pipe. The gravel and pipe must be enclosed by geotextile fabric. (See Figure V-7.3: Biofiltration Swale
Underdrain Detail and Figure \/-7.4: Biofiltration Swale Low-Flow Drain Detail)

2. Below the design water depth install an erosion control blanket, at least 47 of topsoil, and the selected
biofiltration mix. Above the water line use a straw mulch or sod.

3. This range of Manning's n can be used in the equation:

=9 _
b= LA% #1505 Zy
with wider bottom width b, and lower depth, y, at the same flow. This provides the designer with the option
of varying the bottom width of the swale depending on space limitations. Designing at the higher n within

this range at the same flow decreases the hydraulic design depth, thus placing the pollutants in closer con-
tact with the vegetation and the soil.

4. For swale widths up to 16 feet the cross-section can be divided with a berm (concrete, plastic, com-
pacted earthfill) using a flow spreader at the inlet (Figure \V-7.5: Swale Dividing Berm)




E Western Washington Hydrology Model DOE Version

File Edit Help  Summary Report

DeE »+ 2BE

View

A 5 B

Current Conditions

[ [ ™ [ ™ [ ™
s Help
m o J[@ =] & X
SW\ “! | Subbasin Name:|Basin 1 |
Predeveloped Surface Interflow Groundwater
Flows To: | | | | |
Area in Basin [ Show Only Selected
Eun Beeta Awvailable Pervious Acres Available Impervious Ac:res
: « | A/B, Forest, Flat | o [v ROADS/FLAT | 1.3
bz siglEleneils jl— /8. Forest, Mod | [0 [~ ROADE/MOD | [
[~ &/B. Forest, Steep | a [~ RDADS/STEEP | 0
[~ A/B, Pasture, Flat | o [+ ROOCF TOPS/FLAT | [6.2
[ AJB. Pasture, Mod | o [~ DRIMEWAYS/FLAT | o
[~ AJR. Pasture, Steep | o [~ DRIVEWAYSAOD | [m
[~ &/B. Lawn, Flat | o [~ DRIMEWAYS/STEEP | o
[ A48, Lawn, Mod | o [~ SIDEWALKS/FLAT | o
Pra Elements [~ &/E, Lawn, Steep | o [ SIDEwWALKS/MOD | o
[~ C.Forest, Flat | o [~ SIDEWALKS/STEEP | o
[~ C.Forest, Mod | o [~ PARKIMG/FLAT | o
EE [~ C.Forest, Steep | a [~ PAREKIMGAMOD | 0
[ C.Pasture, Flat | o [~ PARKIMG/STEEP | o
[~ C.Pasture, Mod | o [~ PORD | @
[~ C.Pasture, Steep | o [~ Porous Pavement | [@
[w C.Lawn, Flat | [23
Commercial Toolbox [~ C.Lawn, Mod | [0
[~ C.Lawn, Steep | o
[~ 5AT, Forest, Flat | o
[~ SAT, Forest, Mod | o
jl_ SAT, Forest, Steep | 1]
|~ Move Elements
<Z| @|E> Pervious Total Bores
¥ @7 Impervious Total Aores
- Basin Total Aeres
Savexy | Load sy ‘ ﬂ"
ﬁ I;;KI it| I|Thu1:49p-default-Finish Mitigated _vL Deselect e SelectBy:[ T _ &0




Bl Westem Washington Hydrology Model DOE Version

File Edit WView Help SummaryReport

D E & i Z =] B b
b
@ lel () =N g pre
E Water Quality
—1 On-Line BMP Off-Line BMP
Fun
Analysis
24 hour Walumne [ac-ft) 0.8353 Existing flow
Standard Flow Rate [cfs) [1.2306 Standard Flow Frate [ofs) (07142
Stream Pratection Duration ] LID Druration ] Flow Frequency "W ater Quality | Hydroaraph [
Wetland Input Volumes ] LID Repaort ] Recharge Duration ] Recharge Predeveloped J Recharge Mitigated ‘
Analyze datasets Compact DM | Delete Selected | M el A :"
Duration Chart

1158%R EVAP TIMESERIES, 40 M EAST, 24 HR
2158%R PRECIF TIMESERIES, 401M EAST, 15 MIM
501 POC 1 Predeveloped Fow

801 POC 1 Mitigated flow

&l Datasets |F|n:uw ] Stage ] Precip ] Ewap J Pac 1 ]

Flood Frequency Method
{* LogPearson Type Il 176
" Wweibull
" Cunnahe
" Gringorten
Wietland Volurnes

Excluzion Threshold [ 1]




ﬂ Western Washington Hydrology Model DOE Version
File Edit Wiew Help Summary Report

DEE + BBE

2 & B i

Proposed Conditions

GRS

Basin Help

LE

SCENARIOS

[] Predeveloped

—

A Mitigated

Fun Scenario

Bazic Elements

=0

Fro Elements

Commercial Toolbox

|~ Maove Elements

Savewy | Load=y

m #| I|T|*'|I.J'l.-ﬂf9|:u default - Finizh Mitigated

T

B3« Basin 1 Mitigated

Subbasin Name: [Basin 1

| ™ Designate as Bypass for POC:

Surface

Interflow Groundwater

Flows To: |

Area in Basin

Awvailable Pervious Acres

[ Show Only Selected

Awvailable Impervious Acres

« |7 AR, Farest, Flat | o v ROADS/FLAT | 1.9?5

jl_ A/B, Farest, Mod | o [~ ROADS/MOD | [
[~ A/B. Forest, Steep | 0 [~ ROADS/STEEP | 1]
[~ A/B. Pasture, Flat | o [w ROOF TOPS/FLAT | [6.2
[~ 4/B, Pasture, Mod | o [~ DRIVEWATSFLAT | [
[~ A/B. Pasture, Steep | o [ DRMEWAYSAMOD | [m
[ AJB. Lawn, Flat | [o [ DRIVEWAYSASTEEP | o
[~ A/B. Lawn, Mod | o [~ SIDEWALKS/FLAT | [
[~ &/B. Lawn, Steep | o [~ SIDEwWALESAMOD | [
| C. Farest, Flat | o [~ SIDEWALKS/STEEPR | [
[~ C.Farest. Mod | o [~ PaRKINGAFLAT | [
[~ C.Forest, Steep | o [~ PARKINGAMOD | o
[~ C, Pasture, Flat | o [~ PaRKING/STEEFR | [
[~ L. Pasture, Mod | o [~ FOND | [
[~ C.Pasture, Steep | E [~ Porous Pavement | i}
[ C.Lawn, Flat | e
[~ C.Lawn, Mod | [
[~ C,Lawn, Steep | @
| SAT. Forest, Flat | o
[~ S&T, Forest, Mod | o

ﬂ [~ SAT, Forest, Steep | o

Pervious Total Acres
Impervious Taotal Aores
Baszin Total Aeres
Deselect Zero SelectBy:| G0

Additional
2035 SF
pavement



g Western Washington Hydrology Model DOE Version

File Edit View Help Summary Report

D ¥ iz & ] B
™
8l |w] =] N b pncty
F
E Water Quality
=N On-Line BMP Off-Line BMP _ N
Analysis Flow with 2035 SF additional

24 hour Yolume [ac-ft) 08324

Standard Flow Rate [cfs) [1.2386 Standard Flow Flate [ofs) [0.7189

Stream Protection Duration ] LID Duration ] Flow Frequency "wi'ater Cuality Hydrograph
“Wetland [nput Volumes ] LID Repart ] Recharge Duration ] Recharge Predeveloped Recharge Mitigated ]

Analyze datasets Compact WDM | Delete Selected | M el -

Druration Chart

1153 ¥R EVAF TIMESERIES, 401M EAST, 24 HR
2153 R PRECIP TIMESERIES, 401 EAST. 15 MIM
A01 POC 1 Predeveloped flow

201 POC 1 Mitigated flow

&l Datazets |F|CIW ] Stage ‘ Frecip ] Evap J POCA ‘

Flood Frequency Method
f* Log Pearzon Type [l 178
" wWelbull
" Cunhane
" Gringarten
wietland Yolumes

Encluzion Threshold [ 0

impervious



1!
i

@ Western Washington Hydrology Model DOE Ve

File Edit View Help Summary Report

LDEE + B@E

£ 5] B b

Wetland Volurnes

Erclugion Threshold 1 0

b x y proposed conditions .
i =] | S 2 - Analysis Help
current conditions —\
= —
= | 22 |
E Flow Frequenc'.\\ \
100 + . - -— 10.0
== ] Cumulative Probability « ] Flow(ecfs) 0501 15m 0801
] 2 Year = 2.9249 2.9406 -
5 Year = 3.9278 3.9481 -
10 ¥Year = 4.,6569 4.6805
25 Year = S.6551 5.6831
- 50 Year = G6.4564 6.4878 E
% 100 Year = T7.3088 7.3437 L
[ 200 Year = B8.2737 B8.31235 { ; Qloo B
:é + 501 500 Year = 9.3659 5.4051
T
* 801 Annnoal FPeaks
1902 3.4470 3.4681
1503 3.8182 3.8413
# F 1504 4.3668 4.3842
1505 1.5447 1.9557
10 10 1906 2.2006 2.2139
B 051 2 5 10 20 30 50 TO 80 90 %5 58 95995 100 1507 2.9205 2.9336
1508 2.3946 2.4074 Bl
Stream Protection Diuration ] LID Duration Flow Frequency | Wwiater Cluality ] Hudrograph [ 1323 ;;ijg ;zggi
Wwhetland Input Yolumes ] LID Repaort ] Fecharge Duration ] Recharge Predeveloped ] Fecharge Mitigated ] esll 3'1,_!31 3'1939
Analyze datazets Compact Wik | Delete Selected | [ Monthly FF hal 1912 5.3022 5.3182 il
Diration Chart | | 1913 2.2641 2.2778
1914 9.7800 S9.8253 =
1158YR EVaP TIMESERIES, 40 1IN EAST, 24 HR 1915 1.9713 1.9820
2158YH PHEEIPTIMESEHIES 401N EAST. 15 MIN 1916 3.6589 3. 6811 I~
1917 1.4515 1.4604
1918 2,.9125 2.9303
1919 1.8388 1.8486
1520 2.4200 2.4314
1521 2.0665 2.0767
&l Datasets | Flow | Stage | Precip | Evap | POCT | 1922 3.2498 3.2636
Flood Frequency Method 1923 3. 9511 2. 9621
{* Log Pearzon Type Il 17E 1924 4.2357 4.2613
O wieibull 1925 1.7910 1.8008
{" Curnane 1926 3.4383 3.4595
£ Gringarten 1927 2.9430 2.9608




Fred Meyer Distribution Center
2019 DOE Manual
BCE Job No. 18510

Flows from WWHM 2012
Basin area = 8.41 acres

Existing basin =8.41 acres (6.49 ac landscape and 1.92 acres impervious)

0.05 ac of pervious converted to impervious
Qwq = 1.2386 cfs
Q100 = 7.3437 cfs

Existing swale

Bottom width = 27 feet
Length = 200 feet

Bioswale 'A’

Wetted Hydraulic
Width  Side Slopes Q Manning'sn  Slope Depth  Area Perimeter Radius Velocity Residence Time
(feet) (cfs) (ft/ft) (feet) (sq. ft.) (feet) (ft/sec) (min)
Quo=1.24
27 4 1 1.271 0.24 0.005 0.26 7.29 29.144 0.250 0.174 19.1257
Q25=5.68
27 4 1 5.817 0.24 0.005 0.64 18.92 32.278 0.586 0.307 10.84167
Q100=7.35
27 41 7.531 0.07 0.005 0.36 10.24 29.969 0.342 0.736 4.53171

1/2/2025

1of 1
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5.0 CONVEYANCE SYSTEM ANALYSIS AND DESIGN

No new stormwater facilities are proposed. The project area will continue to be served by the
existing onsite stormwater system.
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6.0 SPECIAL REPORTS AND STUDIES

Geotechnical Exploration and Recommendation prepared by Riley Group, dated April 9, 2024.
Geotechnical Response Letter by The Riley Group, Inc. dated January 6, 2025.
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7.0 OTHER PERMITS
Other permits that may be required for this project include:

e  SEPA Environmental Checklist (PLPSP20240062)
. Civil Construction Permit
. Building Permits

. Construction Stormwater General Permit - not needed since the site is less than 1 acre of
disturbance
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8.0

ESC ANALYSIS AND DESIGN

An erosion and sediment control plan is included as part of the civil construction plan set. The plan
follows the measures outlined in the Erosion and Sediment Control Standards. The measures
outlined in the Manual are discussed below.

Clearing Limits: Prior to any site clearing or grading, the construction limits will be clearly marked
with a combination of silt fencing and/or brightly colored survey tape.

Cover Measures: Temporary and permanent cover measures shall be provided when necessary
to protect disturbed areas. Temporary cover shall be installed if an area is to remain unworked for
more than seven days during the dry season (May 1 to September 30) or for more than two days
during the wet season (October 1 to April 30), unless otherwise noted by the City. Any area to
remain unworked for more than 30 days shall be seeded or sodded, unless the City determines
that winter weather makes vegetation establishment unfeasible. During the wet season, slopes
and stockpiles 3H:1V or steeper with more than 10 feet of vertical relief shall be covered if they are
to remain unworked for more than 12 hours. The CESCL lead shall be responsible for determining
what specific measures to implement to suit changing site conditions.

Perimeter Protection: Silt fence shall be installed as needed along the project limits prior to any
upstream grading to prevent and filter sediment sheet flow onto adjacent areas.

Traffic Area Stabilization: The construction entrance will be stabilized with rock to minimize erosion
tracking of sediment offsite. Should there be parking areas used by construction traffic onsite they
shall also require stabilization.

Sediment Retention: Surface water collected from disturbed areas of the site shall be routed
through a sediment removal device prior to release from the site. The existing catch basins onsite
will include sediment bags to filter runoff.

Surface Water Controls: The site is very small so runoff will continue to sheet flow to the existing
catch basins.

Dust Control: Preventative measures to minimize the wind transport of soil shall be taken as
necessary depending on site conditions. The most common method shall be to spray exposed
soils until wet, but not so wet as to cause the soils to generate runoff from the spraying.
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9.0 BOND QUANTITIES, FACILITY SUMMARIES, AND DECLARATION OF COVENANT

All required bonding and financial guarantees will be provided as required by the City of Puyallup.
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10.0 OPERATIONS AND MAINTENANCE MANUAL

No new stormwater facilities are proposed. An Operations and Maintenance Manual is not required.
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Construction Stormwater General Permit (CSWGP)

Stormwater Pollution Prevention Plan
(SWPPP)

for
Fred Meyer — Distribution Center — Puyallup

Prepared for:
Washington State Department of Ecology
3190 160th Avenue S.E., Bellevue, WA 98008-5452

Permittee / Owner Developer Operator / Contractor

Doug Hardy Same as Owner TBD
West Region Engineer
Kroger Logistics Maintenance
and Engineering
2201 South Wilmington Ave.
Compton, CA 90220

Site Location
2200 North Meridian
Puyallup, WA 98371

Certified Erosion and Sediment Control Lead (CESCL)

Name Organization | Contact Phone Number

Not applicable, site is less than 1 acre.

SWPPP Prepared By

Name Organization Contact Phone Number

Karen Harris, PE Barghausen Consulting 425-251-6222
Engineers, Inc.
18215 72" Avenue South
Kent, WA 98032

SWPPP Preparation Date
January 2, 2025

Project Construction Dates

Activity / Phase Start Date End Date

Site Grading TBD TBD
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1 Project Information
Project/Site Name: Fred Meyer - Distribution Center - Puyallup
Street/Location: 2200 North Meridian, Puyallup

Receiving waterbody: Puyallup River and Puget Sound

1.1 Existing Conditions
Total acreage: 56.53 acres

Disturbed acreage: 0.37 acres
Existing structures: The existing site contains two warehouse buildings.
Landscape topography: The site has flat topography.

Drainage patterns: The developed portion of the site drains to existing stormwater catch
basins and piping that drain to existing onsite bioswales, which discharge into the public
stormwater system in Valley Avenue NW, ultimately discharging to the Puyallup River.

Existing Vegetation: The majority of the site has been developed with buildings and pavement.
Critical Areas (wetlands, streams, high erosion risk, steep or difficult to stabilize slopes):

There are no critical areas onsite.

List of known impairments for 303(d) listed or Total Maximum Daily Load (TMDL) for the
receiving waterbody: The Puyallup River downstream of the site is listed for temperature and
Mercury.

Table 1 includes a list of suspected and/or known contaminants associated with the construction
activity.
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1.2 Proposed Construction Activities

Description of site development (example: subdivision):

The existing site features are to remain and a portion of the pavement in the driveway located in
the northwest corner of the site is to be removed and replaced. A new guard house is to be
constructed as well.

Description of construction activities (example: site preparation, demolition, excavation):
Demolition, grade the site, excavate and install utilities, construct building, pave the site.

Description of site drainage including flow from and onto adjacent properties. Must be consistent
with Site Map in Appendix A:

Runoff from the site drains to existing stormwater catch basins and piping that drain to existing
onsite bioswales, which discharge into the public stormwater system in Valley Avenue NW,
ultimately discharging to the Puyallup River.

Description of final stabilization (example: extent of revegetation, paving, landscaping):
The disturbed areas will be stabilized with impervious surfaces and landscaping.

Contaminated Site Information:
To our knowledge there is no onsite soil or groundwater contamination.
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2 Construction Stormwater Best Management Practices (BMPs)

The SWPPP is a living document reflecting current conditions and changes throughout the life
of the project. These changes may be informal (i.e. hand-written notes and deletions). Update
the SWPPP when the CESCL has noted a deficiency in BMPs or deviation from original design.

2.1 The 12 Elements

2.1.1 Element 1: Preserve Vegetation / Mark Clearing Limits

To protect adjacent properties and to reduce the area of soil exposed to construction, the limits
of construction will be clearly marked before land-disturbing activities begin. Trees that are to
be preserved, as well as all sensitive areas and their buffers, shall be clearly delineated, both in
the field and on the plans. In general, natural vegetation and native topsoil shall be retained in
an undisturbed state to the maximum extent possible.

List and describe BMPs:

e Silt Fence (BMP C233)
o Clearly mark the construction limits with fencing only if needed. Disturbed
areas are at a lower elevation than the surrounding areas so runoff is not
expected to leave the site. See TESC plan.

Installation Schedules: Prior to commencement of any construction activity

Inspection and Maintenance plan: Inspect weekly and after storm events. Repair any
damaged silt fence immediately. Remove sediment or install additional fence when sediment
accumulates to height of 1/3rd of the fence.

Responsible Staff: CESCL Lead
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2.1.2 Element 2: Establish Construction Access

Construction access or activities occurring on unpaved areas shall be minimized, yet where
necessary, access points shall be stabilized to minimize the tracking of sediment onto public
roads, street sweeping, and street cleaning shall be employed to prevent sediment from
entering state waters.

List and describe BMPs:

e Stabilized Construction Entrance/Exit (BMP C105)
o The existing paved driveway and parking lot provide stabilized entrances
to the site

Installation Schedules: ASAP after project start

Inspection and Maintenance plan: Inspect weekly and after storm events. Vacuum as
needed to prevent tracking of sediments onto pavement.

Responsible Staff: CESCL Lead
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2.1.3 Element 3: Control Flow Rates

In general, discharge rates of stormwater from the site will be controlled where increases in
impervious area or soil compaction during construction could lead to downstream erosion, or
where necessary to meet local agency stormwater discharge requirements (e.g. discharge to
combined sewer systems).

Will you construct stormwater retention and/or detention facilities?

[ ]Yes[X] No

Will you use permanent infiltration ponds or other low impact development (example: rain
gardens, bio-retention, porous pavement) to control flow during construction?

[ ] Yes[X] No

List and describe BMPs:
No flow control is required on this site as it has direct discharge to the Puyallup River.
Installation Schedules: TBD

Inspection and Maintenance plan: Inspect weekly. Daily after storm events. Clean/remove
sediments that have accumulated to a depth of 1-foot. Repair damaged pond embankments.

Responsible Staff: CESCL Lead
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2.1.4 Element 4: Install Sediment Controls

All stormwater runoff from disturbed areas shall pass through an appropriate sediment removal
BMP before leaving the construction site.

In addition, sediment will be removed from paved areas in and adjacent to construction work
areas manually or using mechanical vacuums, as needed, to minimize tracking of sediments on
vehicle tires away from the site and to minimize wash off of sediments from adjacent streets in
runoff.

Whenever possible, sediment laden water shall be discharged into onsite, relatively level,
vegetated areas.

In some cases, sediment discharge in concentrated runoff can be controlled using permanent
stormwater BMPs (e.g., infiltration swales, ponds, trenches). Sediment loads can limit the
effectiveness of some permanent stormwater BMPs, such as those used for infiltration or bio-
filtration; however, those BMPs designed to remove solids by settling (wet ponds or detention
ponds) can be used during the construction phase. When permanent stormwater BMPs will be
used to control sediment discharge during construction, the structure will be protected from
excessive sedimentation with adequate erosion and sediment control BMPs. Any accumulated
sediment shall be removed after construction is complete and the permanent stormwater BMP
will be re-stabilized with vegetation per applicable design requirements once the remainder of
the site has been stabilized.

List and describe BMPs:

o Silt Fence (BMP C233)
o Silt fence is to be installed along the perimeter of the site, wherever onsite
grades are higher than the adjacent properties.
e Storm Drain Inlet Protection (BMP C220)
o Catch basin inlet protection is to be installed on all new and existing catch
basins within the construction limits until the site is fully stabilized.

Installation Schedules: Install Silt Fences and Storm Drain Protection as one of the first things
after construction starts.

Inspection and Maintenance plan: Inspect weekly. Daily after storm events. Repair
damaged fence or inlet protection immediately. Clean sediments according to manufacturer
recommendations.

Responsible Staff: CESCL Lead
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2.1.5 Element 5: Stabilize Soils
Exposed and unworked soils shall be stabilized with the application of effective BMPs to prevent
erosion throughout the life of the project.

All areas disturbed by construction activities shall be hydro-seeded upon completion of grading
activities or if they will be unworked for more than 2 days in the wet season or 7 days in the dry
season.

In general, cut and fill slopes will be stabilized as soon as possible and soil stockpiles will be
temporarily covered with plastic sheeting. All stockpiled soils shall be stabilized from erosion,
protected with sediment trapping measures, and where possible, be located away from storm
drain inlets, waterways, and drainage channels.

West of the Cascade Mountains Crest

Season Dates Number of Days Soils Can
be Left Exposed
During the Dry Season May 1 — September 30 7 days
During the Wet Season October 1 — April 30 2 days

Soils must be stabilized at the end of the shift before a holiday or weekend if needed based on
the weather forecast.

Anticipated project dates: Start date: TBD End date: TBD

Will you construct during the wet season?

X Yes[ ] No

List and describe BMPs:

e Temporary and Permanent Seeding (BMP C120)
o Use to reduce erosion from any unworked, exposed areas or to stabilize
areas that have reached final grade.
o Dust Control (BMP C140)
o Use to limit wind transport of dust onto roadway and other areas.

Installation Schedules: Installed as needed to any soils unworked per the schedule.

Inspection and Maintenance plan: Inspect weekly. Daily during storm events. Repair
eroded soils immediately.

Responsible Staff: CESCL Lead
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2.1.6 Element 6: Protect Slopes
All cut and fill slopes will be designed, constructed, and protected in a manner than minimizes
erosion.

Steep slopes will be protected from erosion by not directing runoff toward them. When
necessary, such as where the interceptor ditches enter the detention pond, riprap is to be used
to limit the bank erosion.

Will steep slopes be present at the site during construction?

[ ] Yes[X] No

List and describe BMPs:
There are no steep slopes present onsite.
Installation Schedules: Install as needed during construction.

Inspection and Maintenance plan: Inspect weekly. Daily during storm events. Repair
eroded slopes immediately.

Responsible Staff: CESCL Lead
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2.1.7 Element 7: Protect Drain Inlets

All storm drain inlets and culverts made operable during construction shall be protected to
prevent unfiltered or untreated water from entering the drainage conveyance system. However,
the first priority is to keep all access roads clean of sediment and keep street wash water
separate from entering storm drains until treatment can be provided. Storm Drain Inlet
Protection (BMP C220) will be implemented for all drainage inlets and culverts that could
potentially be impacted by sediment-laden runoff on and near the project site.

List and describe BMPs:

e Storm Drain Inlet Protection (BMPC220)
o This site will primarily entail the use catch basin filters. Additional
measures such as culvert sediment traps, excavated inlet protection, or
wooden weirs or block and gravel protection may also be necessary.

Installation Schedules: At start of construction for existing inlets and upon installation for new
inlets.

Inspection and Maintenance plan: Inspect weekly. Inspect daily during storm events. Clean
and remove/replace any devices that have filled to 1/3 or as specified by manufacturer. Culvert
sediment traps are expected to last approximately 18 months but shall be inspected weekly.

Responsible Staff: CESCL Lead
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2.1.8 Element 8: Stabilize Channels and Outlets
Where site runoff is to be conveyed in channels, or discharged to a stream or some other
natural drainage point, efforts will be taken to prevent downstream erosion.

Stabilization, including armoring material, adequate to prevent erosion of outlets, adjacent
stream banks, slopes, and downstream reaches shall be provided at the outlets of all
conveyance systems.

Provide stabilization, including armoring material, adequate to prevent erosion of outlets,
adjacent stream banks, slopes, and downstream reaches, will be installed at the outlets of all
conveyance systems.

List and describe BMPs:
All outfalls are existing and already stabilized.
Installation Schedules: Install outlet protection prior to allowing runoff to discharge from ponds.

Inspection and Maintenance plan: Inspect Weekly. Daily during storm events. Repair any
damaged or failed BMPs immediately.

Responsible Staff: CESCL Lead
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2.1.9 Element 9: Control Pollutants
The following pollutants are anticipated to be present on-site:

Table 2 — Pollutants

Pollutant (List pollutants and source, if applicable)

Sanitary Wastewater from construction workers

Solid wastes such as wood, metals, plastics from demolition/construction

Dust from excavating and grading activities.

Polluted waters and slurry from sawcutting

Agricultural chemicals such as fertilizers

Chemicals such as asphalt sealants

Site soils

Site groundwater generated during dewatering, as necessary

All pollutants, including waste materials and demolition debris, that are generated on site during
construction activities shall be handled and disposed of in a manner that does not cause
contamination of stormwater. Good housekeeping and preventative measures will be taken to
ensure that the site will be kept clean, well-organized, and free of debris. If required, BMPs to
be implemented to control specific sources of pollutants are discussed below.

Chemical storage:

®  Any chemicals stored in the construction areas will conform to the appropriate
source control BMPs listed in Volume Il of the DOE Stormwater Management
Manual. In Western WA, all chemicals shall have cover, containment, and
protection provided on site, per BMP C153 for Material Delivery, Storage and
Containment

= Application of agricultural chemicals, including fertilizers and pesticides, shall be
conducted in a manner and at application rates that will not result in loss of
chemical to stormwater runoff. Manufacturers’ recommendations for application
procedures and rates shall be followed.

Excavation and tunneling spoils dewatering waste:

®  Dewatering BMPs and BMPs specific to the excavation and tunneling (including
handling of contaminated soils) are discussed under Element 10.

Demolition:

® Dust released from demolished sidewalks, buildings, or structures will be
controlled using Dust Control measures (BMP C140).
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® Storm drain inlets vulnerable to stormwater discharge carrying dust, soil, or
debris will be protected using Storm Drain Inlet Protection (BMP C220 as
described above for Element 7).

® Process water and slurry resulting from sawcutting and surfacing operations will
be prevented from entering the waters of the State by implementing Sawcutting
and Surfacing Pollution Prevention measures (BMP C152).

Concrete and grout:

® Process water and slurry resulting from concrete work will be prevented from
entering the waters of the State by implementing Concrete Handling measures
(BMP C151).

Sanitary wastewater:

® Portable sanitation facilities will be firmly secured, regularly maintained, and
emptied when necessary.

Solid Waste:
®  Solid waste will be stored in secure, clearly marked containers.

List and describe BMPs: BMPs are described above for various types of pollutants above.

Installation Schedules: Proper storage and cover measures shall be implemented throughout
construction.

Inspection and Maintenance plan: Inspect solid pollutants weekly, daily after storm events.
Inspect watery pollutants such as from saw-cutting continually while the activity is taking
place.

Responsible Staff: CESCL Lead

Will maintenance, fueling, and/or repair of heavy equipment and vehicles occur on-site?

[]Yes[X] No

Will wheel wash or tire bath system BMPs be used during construction?

[ ] Yes[X] No

Will pH-modifying sources be present on-site?

X Yes[ | No

Table 3 — pH-Modifying Sources

[ ]| None

[ ]| Bulk cement

[ ]| Cement kiln dust
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Fly ash

Other cementitious materials

New concrete washing or curing waters

Waste streams generated from concrete grinding and sawing
Exposed aggregate processes

Dewatering concrete vaults

Concrete pumping and mixer washout waters

Recycled concrete

Recycled concrete stockpiles
Other (i.e., calcium lignosulfate) [please describe: ]

L O 0 L DX L

Process water and slurry resulting from concrete work will be prevented from entering the
waters of the State by implementing Concrete Handling measures. Adjust pH of stormwater if
outside range of 6.5 to 8.5 su.

Obtain written approval from Ecology before using chemical treatment with the exception of CO,
or dry ice to modify pH.

List and describe BMPs:

e Sawcutting and Surfacing Pollution Prevention (BMP C152)
o Contingent based on demolition procedures used and CESCL lead.
e Material Delivery, Storage and Containment (BMP C153)
o Contingent based on site activities and CESCL lead.
e Construction Stormwater Treatment (BMP C250)
o Ifrequired to treat contaminated soil or groundwater onsite
e Construction Stormwater Filtration (BMP C251)
o Ifrequired to treat contaminated soil or groundwater onsite

Installation Schedules: As needed.

Inspection and Maintenance plan: Inspect continuously during construction activities that
produce water and/or slurry.

Responsible Staff: CESCL Lead

Concrete trucks must not be washed out onto the ground, or into storm drains, open ditches,
streets, or streams. Excess concrete must not be dumped on-site, except in designated
concrete washout areas with appropriate BMPs installed.

Will uncontaminated water from water-only based shaft drilling for construction of building, road,
and bridge foundations be infiltrated provided the wastewater is managed in a way that prohibits
discharge to surface waters?

[ ] Yes[X] No
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2.1.10 Element 10: Control Dewatering
Dewatering should not be required as groundwater was not encountered to depths of 12.5 feet.

If dewatering is required, water generated by dewatering will be filtered by sedimentation bags or
transported offsite.

Table 4 — Dewatering BMPs

Infiltration

Transport off-site in a vehicle (vacuum truck for legal disposal)

Ecology-approved on-site chemical treatment or other suitable treatment technologies

Sanitary or combined sewer discharge with local sewer district approval (last resort)

I

Use of sedimentation bag with discharge to ditch or swale (small volumes of localized
dewatering)

List and describe BMPs:

e Sedimentation Bag/Vacuum Truck
o Dewatering water should be stored in a vehicle for offsite disposal or sent
through a sedimentation bag. Only clean, non-turbid water may be
discharged from the site.

Installation Schedules: As needed.

Inspection and Maintenance plan: Monitor dewatering water continuously during
dewatering operations.

Responsible Staff: CESCL Lead
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2.1.11 Element 11: Maintain BMPs
All temporary and permanent Erosion and Sediment Control (ESC) BMPs shall be maintained
and repaired as needed to ensure continued performance of their intended function.

Maintenance and repair shall be conducted in accordance with each particular BMP
specification (see Volume Il of the SWMMWW or Chapter 7 of the SWMMEW).

Visual monitoring of all BMPs installed at the site will be conducted at least once every calendar
week and within 24 hours of any stormwater or non-stormwater discharge from the site. If the
site becomes inactive and is temporarily stabilized, the inspection frequency may be reduced to
once every calendar month.

All temporary ESC BMPs shall be removed within 30 days after final site stabilization is
achieved or after the temporary BMPs are no longer needed.

Trapped sediment shall be stabilized on-site or removed. Disturbed soil resulting from removal
of either BMPs or vegetation shall be permanently stabilized.

Additionally, protection must be provided for all BMPs installed for the permanent control of
stormwater from sediment and compaction. BMPs that are to remain in place following
completion of construction shall be examined and restored to full operating condition. If
sediment enters these BMPs during construction, the sediment shall be removed and the facility
shall be returned to conditions specified in the construction documents.
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2.1.12 Element 12: Manage the Project
The project will be managed based on the following principles:

e Projects will be phased to the maximum extent practicable and seasonal work limitations
will be taken into account.

¢ Inspection and monitoring:
o Inspection, maintenance and repair of all BMPs will occur as needed to ensure
performance of their intended function.
o Site inspections and monitoring will be conducted in accordance with Special
Condition S4 of the CSWGP. Sampling locations are indicated on the Site Map.
Sampling station(s) are located in accordance with applicable requirements of
the CSWGP.

¢ Maintain an updated SWPPP.
o The SWPPP will be updated, maintained, and implemented in accordance with
Special Conditions S3, S4, and S9 of the CSWGP.

As site work progresses the SWPPP will be modified routinely to reflect changing site
conditions. The SWPPP will be reviewed monthly to ensure the content is current.

Table 5 — Management

Design the project to fit the existing topography, soils, and drainage patterns

Emphasize erosion control rather than sediment control

Minimize the extent and duration of the area exposed

Keep runoff velocities low

Retain sediment on-site

Thoroughly monitor site and maintain all ESC measures

Schedule major earthwork during the dry season

LA X X X X

Other (please describe)
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Optional: Fill out Table 6 by listing the BMP associated with specific construction activities.
Identify the phase of the project (if applicable). To increase awareness of seasonal
requirements, indicate if the activity falls within the wet or dry season.

Table 6 — BMP Implementation Schedule

Phase of anstructlon Stormwater BMPs Date Wet/Dry
Project Season

[Insert construction [Insert BMP] [MM/DD/YYYY] | [Insert

activity] Season]
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Phase of anstructlon Stormwater BMPs Date Wet/Dry
Project Season

[Insert construction [Insert BMP] [MM/DD/YYYY] | [Insert

activity] Season]
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2.1.13 Element 13: Protect Low Impact Development (LID) BMPs
No Low Impact Developments BMPs are proposed for this project.
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3 Pollution Prevention Team

Table 7 — Team Information

Title

Name(s)

Phone Number

Certified Erosion and
Sediment Control Lead
(CESCL)

Not applicable — Site is less than 1 acre

Resident Engineer

Jason G. Hubbell, PE

425-251-6222

Emergency Ecology
Contact

Emergency Permittee/
Owner Contact

Non-Emergency Owner
Contact

Monitoring Personnel

Ecology Regional Office

WSDOE Lacey Regional Office

(360) 407-6300
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4 Monitoring and Sampling Requirements
Monitoring includes visual inspection, sampling for water quality parameters of concern, and
documentation of the inspection and sampling findings in a site log book. A site log book will be
maintained for all on-site construction activities and will include:

e Arecord of the implementation of the SWPPP and other permit requirements

e Site inspections

o Stormwater sampling data

A blank form can be found under Appendix D.

The site log book must be maintained on-site within reasonable access to the site and be made
available upon request to Ecology or the local jurisdiction.

Numeric effluent limits may be required for certain discharges to 303(d) listed waterbodies. See
CSWGP Special Condition S8 and Section 5 of this template.

4.1 Site Inspection

Site inspections will be conducted at least once every calendar week and within 24 hours
following any discharge from the site. For sites that are temporarily stabilized and inactive, the
required frequency is reduced to once per calendar month.

The discharge point(s) are indicated on the Site Map (see Appendix A) and in accordance with
the applicable requirements of the CSWGP.

4.2 Stormwater Quality Sampling

4.2.1 Turbidity Sampling

Requirements include calibrated turbidity meter or transparency tube to sample site discharges
for compliance with the CSWGP. Sampling will be conducted at all discharge points at least
once per calendar week.

Method for sampling turbidity:

Table 8 — Turbidity Sampling Method

X | Turbidity Meter/Turbidimeter (required for disturbances 5 acres or greater in size)

[ ]| Transparency Tube (option for disturbances less than 1 acre and up to 5 acres in size)

The benchmark for turbidity value is 25 nephelometric turbidity units (NTU) and a transparency
less than 33 centimeters.

If the discharge’s turbidity is 26 to 249 NTU or the transparency is less than 33 cm but equal to
or greater than 6 cm, the following steps will be conducted:

1. Review the SWPPP for compliance with Special Condition S9. Make appropriate
revisions within 7 days of the date the discharge exceeded the benchmark.
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2. Immediately begin the process to fully implement and maintain appropriate source
control and/or treatment BMPs as soon as possible. Address the problems within 10
days of the date the discharge exceeded the benchmark. If installation of necessary
treatment BMPs is not feasible within 10 days, Ecology may approve additional time
when the Permittee requests an extension within the initial 10-day response period.

3. Document BMP implementation and maintenance in the site log book.

If the turbidity exceeds 250 NTU or the transparency is 6 cm or less at any time, the following
steps will be conducted:

1. Telephone or submit an electronic report to the applicable Ecology Region’s
Environmental Report Tracking System (ERTS) within 24 hours.
o Central Region (Benton, Chelan, Douglas, Kittitas, Klickitat, Okanogan,

Yakima): (509) 575-2490 or
http://www.ecy.wa.gov/programs/spills/forms/nerts _online/CRO nerts _online.html

e Eastern Region (Adams, Asotin, Columbia, Ferry, Franklin, Garfield, Grant,
Lincoln, Pend Oreille, Spokane, Stevens, Walla Walla, Whitman): (509) 329-3400
or http://www.ecy.wa.gov/programs/spills/forms/nerts _online/ERO nerts online.html

¢ Northwest Region (King, Kitsap, Island, San Juan, Skagit, Snohomish,
Whatcom): (425) 649-7000 or
http://www.ecy.wa.gov/programs/spills/forms/nerts_online/NWRO _nerts_online.html

e Southwest Region (Clallam, Clark, Cowlitz, Grays Harbor, Jefferson, Lewis,
Mason, Pacific, Pierce, Skamania, Thurston, Wahkiakum,): (360) 407-6300 or
http://www.ecy.wa.gov/programs/spills/forms/nerts_online/SWRO nerts_online.html

2. Immediately begin the process to fully implement and maintain appropriate source
control and/or treatment BMPs as soon as possible. Address the problems within 10
days of the date the discharge exceeded the benchmark. If installation of necessary
treatment BMPs is not feasible within 10 days, Ecology may approve additional time
when the Permittee requests an extension within the initial 10-day response period

3. Document BMP implementation and maintenance in the site log book.

4. Continue to sample discharges daily until one of the following is true:
e Turbidity is 25 NTU (or lower).

e Transparency is 33 cm (or greater).
o Compliance with the water quality limit for turbidity is achieved.
o 1-5NTU over background turbidity, if background is less than 50 NTU
o 1% - 10% over background turbidity, if background is 50 NTU or greater
The discharge stops or is eliminated.
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4.2.2 pH Sampling

pH monitoring is required for “Significant concrete work” (i.e. greater than 1000 cubic yards
poured concrete or recycled concrete over the life of the project).The use of engineered soils
(soil amendments including but not limited to Portland cement-treated base [CTB], cement kiln
dust [CKD] or fly ash) also requires pH monitoring.

For significant concrete work, pH sampling will start the first day concrete is poured and
continue until it is cured, typically three (3) weeks after the last pour.

For engineered soils and recycled concrete, pH sampling begins when engineered soils or
recycled concrete are first exposed to precipitation and continues until the area is fully
stabilized.

If the measured pH is 8.5 or greater, the following measures will be taken:
1. Prevent high pH water from entering storm sewer systems or surface water.

2. Adjust or neutralize the high pH water to the range of 6.5 to 8.5 su using appropriate
technology such as carbon dioxide (CO.) sparging (liquid or dry ice).

3. Written approval will be obtained from Ecology prior to the use of chemical treatment
other than CO; sparging or dry ice.

Method for sampling pH:

Table 9 — pH Sampling Method

pH meter

pH test kit

Wide range pH indicator paper
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5 Discharges to 303(d) or Total Maximum Daily Load (TMDL)
Waterbodies

5.1 303(d) Listed Waterbodies
Is the receiving water 303(d) (Category 5) listed for turbidity, fine sediment, phosphorus, or pH?

] Yes[X] No
List the impairment(s):
The Puyallup River is listed for temperature and Mercury

5.2 TMDL Waterbodies
Waste Load Allocation for CWSGP discharges:

N/A
List and describe BMPs:

N/A

Discharges to TMDL receiving waterbodies will meet in-stream water quality criteria at the point
of discharge.

The Construction Stormwater General Permit Proposed New Discharge to an Impaired Water
Body form is included in Appendix F.
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6 Reporting and Record Keeping

6.1 Record Keeping

6.1.1 Site Log Book
A site log book will be maintained for all on-site construction activities and will include:

o Arecord of the implementation of the SWPPP and other permit requirements
e Site inspections
e Sample logs

6.1.2 Records Retention

Records will be retained during the life of the project and for a minimum of three (3) years
following the termination of permit coverage in accordance with Special Condition S5.C of the
CSWGP.

Permit documentation to be retained on-site:

e CSWGP
o Permit Coverage Letter
o SWPPP

e Site Log Book

Permit documentation will be provided within 14 days of receipt of a written request from
Ecology. A copy of the SWPPP or access to the SWPPP will be provided to the public when
requested in writing in accordance with Special Condition S5.G.2.b of the CSWGP.

6.1.3 Updating the SWPPP
The SWPPP will be modified if:

¢ Found ineffective in eliminating or significantly minimizing pollutants in stormwater
discharges from the site.

e There is a change in design, construction, operation, or maintenance at the construction
site that has, or could have, a significant effect on the discharge of pollutants to waters
of the State.

The SWPPP will be modified within seven (7) days if inspection(s) or investigation(s) determine
additional or modified BMPs are necessary for compliance. An updated timeline for BMP
implementation will be prepared.
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6.2 Reporting

6.2.1 Discharge Monitoring Reports

Cumulative soil disturbance is one (1) acre or larger; therefore, Discharge Monitoring
Reports (DMRs) will be submitted to Ecology monthly. If there was no discharge during a given
monitoring period the DMR will be submitted as required, reporting “No Discharge”. The DMR
due date is fifteen (15) days following the end of each calendar month.

DMRs will be reported online through Ecology’s WQWebDMR System.

To sign up for WQWebDMR go to:
http://www.ecy.wa.gov/programs/wag/permits/paris/webdmr.html

6.2.2 Notification of Noncompliance
If any of the terms and conditions of the permit is not met, and the resulting noncompliance may
cause a threat to human health or the environment, the following actions will be taken:

1. Ecology will be notified within 24-hours of the failure to comply by calling the applicable
Regional office ERTS phone number (Regional office numbers listed below).

2. Immediate action will be taken to prevent the discharge/pollution or otherwise stop or
correct the noncompliance. If applicable, sampling and analysis of any honcompliance
will be repeated immediately and the results submitted to Ecology within five (5) days of
becoming aware of the violation.

3. A detailed written report describing the noncompliance will be submitted to Ecology
within five (5) days, unless requested earlier by Ecology.

Specific information to be included in the noncompliance report is found in Special Condition
S5.F.3 of the CSWGP.

Anytime turbidity sampling indicates turbidity is 250 NTUs or greater, or water transparency is 6
cm or less, the Ecology Regional office will be notified by phone within 24 hours of analysis as
required by Special Condition S5.A of the CSWGP.

¢ Central Region at (509) 575-2490 for Benton, Chelan, Douglas, Kittitas, Klickitat,
Okanogan, or Yakima County

e Eastern Region at (509) 329-3400 for Adams, Asotin, Columbia, Ferry, Franklin,
Garfield, Grant, Lincoln, Pend Oreille, Spokane, Stevens, Walla Walla, or Whitman
County

o Northwest Region at (425) 649-7000 for Island, King, Kitsap, San Juan, Skagit,
Snohomish, or Whatcom County

¢ Southwest Region at (360) 407-6300 for Clallam, Clark, Cowlitz, Grays Harbor,
Jefferson, Lewis, Mason, Pacific, Pierce, Skamania, Thurston, or Wahkiakum
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Include the following information:

Your name and / Phone number
Permit number

City / County of project

Sample results

Date / Time of call

Date / Time of sample

Project name

No arwNRE

In accordance with Special Condition S4.D.5.b of the CSWGP, the Ecology Regional office will
be notified if chemical treatment other than CO; sparging is planned for adjustment of high pH
water.
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Appendix/Glossary

A. Site Map
The site map must meet the requirements of Special Condition S9.E of the CSWGP
B. BMP Detall

Insert BMPs specification sheets here.
Download BMPs from the Ecology Construction Stormwater website at:
https://www.ecology.wa.gov/Regulations-Permits/Guidance-technical-

assistance/Stormwater-permittee-guidance-resources/Stormwater-manuals

C. Correspondence

Ecology
EPA
Local Government

D. Site Inspection Form

Create your own or download Ecology’s template:
https://www.ecology.wa.gov/Regulations-Permits/Permits-certifications/Stormwater-

general-permits/Construction-stormwater-permit

E. Construction Stormwater General Permit (CSWGP)

Download CSWGP: https://www.ecology.wa.gov/Regulations-Permits/Permits-
certifications/Stormwater-general-permits/Construction-stormwater-permit

F. 303(d) List Waterbodies / TMDL Waterbodies Information

Proposed New Discharge to an Impaired Water Body form
SWPPP Addendum addressing impairment

G. Contaminated Site Information

Administrative Order

Sanitary Discharge Permit

Soil Management Plan

Soil and Groundwater Reports

Maps and Figures Depicting Contamination

H. Engineering Calculations
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Appendix A
Site Plans
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FENCING, 6' TALL (MIN)

INSTALL AT APPROVED
LOCATION OR CRITICAL
ROOT ZONE

MINIMUM SIX 6) FODR HIGH TEMPORARY HIGH VISIBILITY ORANGE CONSTRUCTION FENCING SHALL BE PLACED AT THE CRIICAL ROOT ZONE OR DESIGNATED LI OF DISTURBAKCE ON
APPROVE( FINAL LANDSCAPE PLAN SET: FENCING SHALL BE INSTALLED USING POSTS DRIVEN INTD GROUND—PIER BLOCKS SHALL NOT BE USED. AVDID POSTS DRIVEN INTO ROOTS LARGER
THAN 1" DIAMETER.  FENCING SHALL BE INSTALLED PRIDR T0 WORK COMMENCING ON STE AND REMAIN IN PLACE THROUGHOUT ALL PHASES ON CONSTRUCTION—CALL THE CITY'S PLANNING
JIVISION WITH REDUESTS TO MODIFY THE LOCATION OF THETREE PROTECTION FENCING—(253) 864-4155

TREATMENT O ROOTS EXPOSED DURING CONSTRUCTION: FOR ROOTS OVER ONE (1) INCH DIAMETER DAMAGED DURING CONSTRUCTION. MAKE A CLEAN STRAIGHT CUT TO REMOVE DAMABED
FORTION OF ROOT. ALL EXPOSED ROOTS SHALL BE TEMPORARILY COVERED WITH DAMP BURLAP T0 PREVENT DRYING AND COVERED WITH SOIL AS SOON AS POSSIBLE. OTHER PRE-TREATMENT
MEASURES MAY BE REQUIRED T0 PROTECT RODT SYSTEM-—SEE APPROVED TREE PROTECTION OR ANAL LANDSCAPE PLAN FOR FURTHER DETAIS.

N0 STOCKPILING OF MATERIALS. VEHICULAR TRAFFIC. PLACEMENT OF TOP SOIL OR FLL MATERIAL STORAGE OF EQUIPMENT OR MACHINERY SHALL BE ALLOWED WITHIN THE LIMITS OF THE
ESTANLISHED FENCING. FENCING SALL NOT BE MOVED OR REMOVED UNLESS APPROVED BY THE CITY PLANNING DIVISION. WORK WIKTIN PROTECTION FENCE SHALL BE DONE MANUALLY UNDER
THE SUPERVISIIN OF THE ON-SITE  ARBORIST WITH PRIOR WRITTEN APPROVAL BY THE CITY PLANNING DIVISION

THE ABOVE REFERENCED TPZ SIENS SHALL BE PLACED EVERY I5 FEET ALONG THE FENCING AND SHALL REMAIN IN PLACETHROUGHOUT ALL PHASES OF CONSTRUCTION.

AT

<

& ““ TREE PROTECTION FENCING DETAIL

!) (for public and private trees)

\8) A
N

ASY

1. ALL LIMITS OF CLEARING AND AREAS OF VEGETATION PRESERVATION AS PRESCRIBED ON THE PLANS SHALL BE CLEARLY FLAGGED

IN THE FIELD AND OBSERVED DURING CONSTRUCTION.

2. ALL REQUIRED SEDIMENTATION AND EROSION CONTROL FACILITIES MUST BE CONSTRUCTED AND IN OPERATION PRIOR TO ANY LAND
CLEARING AND/OR OTHER CONSTRUCTION TO ENSURE THAT SEDIMENT LADEN WATER DOES NOT ENTER THE NATURAL DRAINAGE
SYSTEM. THE CONTRACTOR SHALL SCHEDULE AN INSPECTION OF THE EROSION CONTROL FACILITIES PRIOR TO ANY LAND CLEARING
AND/OR CONSTRUCTION. ALL EROSION AND SEDIMENT FACILITIES SHALL BE MAINTAINED IN A SATISFACTORY CONDITION AS DETERMINED
BY THE CITY, UNTIL SUCH TIME THAT CLEARING AND/OR CONSTRUCTION IS COMPLETED AND THE POTENTIAL FOR ON—SITE EROSION

HAS PASSED. THE IMPLEMENTATION, MAINTENANCE, REPLACEMENT, AND ADDITIONS TO THE EROSION AND SEDIMENTATION CONTROL

SYSTEMS SHALL BE THE RESPONSIBILITY OF THE PERMITEE.

3. THE EROSION AND SEDIMENTATION CONTROL SYSTEM FACILITIES DEPICTED ON THESE PLANS ARE INTENDED TO BE MINIMUM

TO MEET AS CONSTRUCTION PROGRESSES AND UNEXPECTED OR SEASONAL CONDITIONS

SITE
DICTATE, FACILITIES WILL BE NECESSARY TO ENSURE COMPLETE SILTATION CONTROL ON THE SITE. DURING THE COURSE OF

CONSTRUCTION, IT SHALL BE THE OBLIGATION AND RESPONSIBILITY OF THE PERMITEE TO ADDRESS ANY NEW CONDITIONS THAT MAY BE

CREATED BY HIS ACTIVITIES AND TO PROVIDE ADDITIONAL FACILITIES, OVER AND ABOVE THE MINIMUM REQUIREMENTS, AS MAY BE

NEEDED TO PROTECT ADJACENT PROPERTIES, SENSITIVE AREAS, NATURAL WATER COURSES, AND/OR STORM DRAINAGE SYSTEMS.

4. APPROVAL OF THESE PLANS IS FOR GRADING, TEMPORARY DRAINAGE, EROSION AND SEDIMENTATION CONTROL ONLY. IT DOES NOT
CONSTITUTE AN APPROVAL OF PERMANENT STORM DRAINAGE DESIGN, SIZE OR LOCATION OF PIPES, RESTRICTORS, CHANNELS, OR
RETENTION FACILITIES.

5. ANY DISTURBED AREA WHICH HAS BEEN STRIPPED OF VEGETATION AND WHERE NO FURTHER WORK IS ANTICIPATED FOR A PERIOD

OF 30 DAYS OR MORE, MUST BE IMMEDIATELY STABILIZED WITH MULCHING, GRASS PLANTING, OR OTHER APPROVED EROSION

CONTROL TREATMENT APPLICABLE TO THE TIME OF YEAR IN QUESTION. GRASS SEEDING ALONE WILL BE ACCEPTABLE ONLY DURING

THE MONTHS OF APRIL THROUGH SEPTEMBER INCLUSVE. SEEDING MAY PROCEED OUTSIDE THE SPECIFIED TIME PERIOD WHENEVER IT

IS IN THE INTEREST OF THE PERMITEE BUT MUST BE AUGMENTED WITH MULCHING, NETTING, OR OTHER TREATMENT APPROVED BY THE

cmy.

6. IN CASE EROSION OR SEDIMENTATION OCCURS TO ADJACENT PROPERTIES, ALL CONSTRUCTION WORK WITHIN THE DEVELOPMENT
THAT WILL FURTHER AGGRAVATE THE SITUATION MUST CEASE, AND THE OWNER/CONTRACTOR WILL IMMEDIATELY COMMENCE

RESTORATION METHODS. RESTORATION ACTIVITY WILL CONTINUE UNTIL SUCH TIME AS THE AFFECTED PROPERTY OWNER IS SATISFIED.

7. NO TEMPORARY OR PERMANENT STOCKPILING OF MATERIALS OR EQUIPMENT SHALL OCCUR WITHIN CRITICAL AREAS OR ASSOCIATED
BUFFERS, OR THE CRITICAL ROOT ZONE FOR VEGETATION PROPOSED FOR RETENTION.

CITY OF GRADING, EROSION, AND

SEDIMENTATION CONTROL NOTES
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Appendix B
BMP Detalls




Maintenance Standards

If the fence has been damaged or visibility reduced, it shall be repaired or replaced immediately and
visibility restored.

BMP C105: Stabilized Construction Access

Purpose

Stabilized construction accesses are established to reduce the amount of sediment transported onto
paved roads outside the project site by vehicles or equipment. This is done by constructing a sta-
bilized pad of quarry spalls at entrances and exits for project sites.

Conditions of Use

Construction accesses shall be stabilized wherever traffic will be entering or leaving a construction
site if paved roads or other paved areas are within 1,000 feet of the site.

For residential subdivision construction sites, provide a stabilized construction access for each res-
idence, rather than only at the main subdivision entrance. Stabilized surfaces shall be of sufficient
length/width to provide vehicle access/parking, based on lot size and configuration.

On large commercial, highway, and road projects, the designer should include enough extra mater-
ials in the contract to allow for additional stabilized accesses not shown in the initial Construction
SWPPP. ltis difficult to determine exactly where access to these projects will take place; additional
materials will enable the contractor to install them where needed.

Design and Installation Specifications

See Figure II-3.1: Stabilized Construction Access for details. Note: the 100’ minimum length of the
access shall be reduced to the maximum practicable size when the size or configuration of the site
does not allow the full length (100°).

Construct stabilized construction accesses with a 12-inch thick pad of 4-inch to 8-inch quarry spalls,
a 4-inch course of asphalt treated base (ATB), or use existing pavement. Do not use crushed con-
crete, cement, or calcium chloride for construction access stabilization because these products raise
pH levels in stormwater and concrete discharge to waters of the State is prohibited.

A separation geotextile shall be placed under the spalls to prevent fine sediment from pumping up
into the rock pad. The geotextile shall meet the standards listed in Table |1-3.2: Stabilized Con-
struction Access Geotextile Standards.

Table 11-3.2: Stabilized Construction Access
Geotextile Standards

Geotextile Property Required Value

Grab Tensile Strength (ASTM D4751) 200 psi min.
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Table 11-3.2: Stabilized Construction Access
Geotextile Standards (continued)

Geotextile Property Required Value

Grab Tensile Elongation (ASTM D4632) 30% max.
Mullen Burst Strength (ASTM D3786-80a) | 400 psi min.
AOS (ASTM D4751) 20-45 (U.S. standard sieve size)

« Consider early installation of the first lift of asphalt in areas that will be paved; this can be used
as a stabilized access. Also consider the installation of excess concrete as a stabilized access.
During large concrete pours, excess concrete is often available for this purpose.

« Fencing (see BMP C103: High-Visibility Fence) shall be installed as necessary to restrict
traffic to the construction access.

« Whenever possible, the access shall be constructed on a firm, compacted subgrade. This can
substantially increase the effectiveness of the pad and reduce the need for maintenance.

« Construction accesses should avoid crossing existing sidewalks and back of walk drains if at
all possible. If a construction access must cross a sidewalk or back of walk drain, the full length
of the sidewalk and back of walk drain must be covered and protected from sediment leaving
the site.

Alternative Material Specification

WSDOT has raised safety concerns about the Quarry Spall rock specified above. WSDOT observes
that the 4-inch to 8-inch rock sizes can become trapped between Dually truck tires, and then
released off-site at highway speeds. WSDOT has chosen to use a modified specification for the rock
while continuously verifying that the Stabilized Construction Access remains effective. To remain
effective, the BMP must prevent sediment from migrating off site. To date, there has been no per-
formance testing to verify operation of this new specification. Jurisdictions may use the alternative
specification, but must perform increased off-site inspection if they use, or allow others to use, it.

Stabilized Construction Accesses may use material that meets the requirements of WSDOT's Stand-
ard Specifications for Road, Bridge, and Municipal Construction Section 9-03.9(1) (WSDOT, 2016)
for ballast except for the following special requirements.

The grading and quality requirements are listed in Table 11-3.3: Stabilized Construction Access
Alternative Material Requirements.

Table 11-3.3: Stabilized
Construction Access
Alternative Material

Requirements

Sieve Size Percent Passing

25" 99-100
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Table 11-3.3: Stabilized
Construction Access
Alternative Material

Requirements
(continued)
Sieve Size Percent Passing

2" 65-100

" 40-80

No. 4 5 max.

No. 100 0-2

% Fracture 75 min.

All percentages are by weight.
The sand equivalent value and dust ratio requirements do not apply.

The fracture requirement shall be at least one fractured face and will apply the combined
aggregate retained on the No. 4 sieve in accordance with FOP for AASHTO T 335.

Maintenance Standards

Quarry spalls shall be added if the pad is no longer in accordance with the specifications.

If the access is not preventing sediment from being tracked onto pavement, then alternative
measures to keep the streets free of sediment shall be used. This may include replace-
ment/cleaning of the existing quarry spalls, street sweeping, an increase in the dimensions of
the access, or the installation of BMP C106: Wheel Wash.

Any sediment that is tracked onto pavement shall be removed by shoveling or street sweep-
ing. The sediment collected by sweeping shall be removed or stabilized on site. The pavement
shall not be cleaned by washing down the street, except when high efficiency sweeping is inef-
fective and there is a threat to public safety. If it is necessary to wash the streets, the con-
struction of a small sump to contain the wash water shall be considered. The sediment would
then be washed into the sump where it can be controlled.

Perform street sweeping by hand or with a high efficiency sweeper. Do not use a non-high effi-
ciency mechanical sweeper because this creates dust and throws soils into storm systems or
conveyance ditches.

Any quarry spalls that are loosened from the pad, which end up on the roadway shall be
removed immediately.

If vehicles are entering or exiting the site at points other than the construction access(es),
BMP C103: High-Visibility Fence shall be installed to control traffic.
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« Upon project completion and site stabilization, all construction accesses intended as per-
manent access for maintenance shall be permanently stabilized.
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Figure 11-3.1: Stabilized Construction Access

NOT TO SCALE

100" min.

Install driveway
culvert if there is a

roadside ditch present 4" - 8" quarry

spalls

Geotextile

&
Notes: } 15" min.
1. Driveway shall meet 12" minimum thickness

the requirements of the
permitting agency.

2. Itis recommended that Provide full width
the access be crowned of ingress/egress
so that runoff drains off area
the pad.

- e
a Stabilized Construction Access
A

Revised June 2018
DEPARTMENT OF

E C O L O G Y Please see hitp://www.ecy. wa.gov/copyright. html for copyright notice including permissions,
State of Washington limitation of liability, and disclaimer.
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Approved as Functionally Equivalent

Ecology has approved products as able to meet the requirements of this BMP. The products did not
pass through the Technology Assessment Protocol — Ecology (TAPE) process. Local jurisdictions
may choose not to accept these products, or may require additional testing prior to consideration for
local use. Products that Ecology has approved as functionally equivalent are available for review on
Ecology’s website at:

https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Stormwater-per-
mittee-guidance-resources/Emerging-stormwater-treatment-technologies

BMP C106: Wheel Wash

Purpose

Wheel washes reduce the amount of sediment transported onto paved roads by washing dirt from
the wheels of motor vehicles prior to the motor vehicles leaving the construction site.

Conditions of Use

« Use awheel wash when BMP C105: Stabilized Construction Access is not preventing sed-
iment from being tracked off site.

« Wheel washing is generally an effective BMP when installed with careful attention to topo-
graphy. For example, a wheel wash can be detrimental if installed at the top of a slope abut-
ting a right-of-way where the water from the dripping truck can run unimpeded into the street.

« Pressure washing combined with an adequately sized and surfaced pad with direct drainage
to alarge 10-foot x 10-foot sump can be very effective.

o Wheel wash wastewater is not stormwater. It is commonly called process water, and must be
discharged to a separate on-site treatment system that prevents discharge to waters of the
State, or to the sanitary sewer with local sewer district approval.

« Wheel washes may use closed-loop recirculation systems to conserve water use.
« Wheel wash wastewater shall not include wastewater from concrete washout areas.

« When practical, the wheel wash should be placed in sequence with BMP C105: Stabilized
Construction Access. Locate the wheel wash such that vehicles exiting the wheel wash will
enter directly onto BMP C105: Stabilized Construction Access. In order to achieve this, BMP
C105: Stabilized Construction Access may need to be extended beyond the standard install-
ation to meet the exit of the wheel wash.

Design and Installation Specifications

Suggested details are shown in Figure 11-3.2: Wheel Wash. The Local Permitting Authority may
allow other designs. A minimum of 6 inches of asphalt treated base (ATB) over crushed base mater-
ial or 8 inches over a good subgrade is recommended to pave the wheel wash.
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Crushed rock, gravel base, etc., shall be added as required to maintain a stable driving surface and
to stabilize any areas that have eroded.

Following construction, these areas shall be restored to pre-construction condition or better to pre-
vent future erosion.

Perform street cleaning at the end of each day or more often if necessary.
BMP C120: Temporary and Permanent Seeding

Purpose

Seeding reduces erosion by stabilizing exposed soils. A well-established vegetative cover is one of
the most effective methods of reducing erosion.

Conditions of Use

Use seeding throughout the project on disturbed areas that have reached final grade or that will
remain unworked for more than 30 days.

The optimum seeding windows for western Washington are April 1 through June 30 and September
1 through October 1.

Between July 1 and August 30 seeding requires irrigation until 75 percent grass cover is established.

Between October 1 and March 30 seeding requires a cover of mulch or an erosion control blanket
until 75 percent grass cover is established.

Review all disturbed areas in late August to early September and complete all seeding by the end of
September. Otherwise, vegetation will not establish itself enough to provide more than average pro-
tection.

Mulch is required at all times for seeding because it protects seeds from heat, moisture loss, and
transport due to runoff. Mulch can be applied on top of the seed or simultaneously by hydroseeding.
See BMP C121: Mulching for specifications.

Seed and mulch all disturbed areas not otherwise vegetated at final site stabilization. Final sta-
bilization means the completion of all soil disturbing activities at the site and the establishment of a
permanent vegetative cover, or equivalent permanent stabilization measures (such as pavement,
riprap, gabions, or geotextiles) which will prevent erosion. See BMP T5.13: Post-Construction Soll
Quality and Depth.

Design and Installation Specifications

General

« Install channels intended for vegetation before starting major earthwork and hydroseed with a
Bonded Fiber Matrix. For vegetated channels that will have high flows, install erosion control
blankets over the top of hydroseed. Before allowing water to flow in vegetated channels,
establish 75 percent vegetation cover. If vegetated channels cannot be established by seed
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before water flow; install sod in the channel bottom — over top of hydromulch and erosion con-
trol blankets.

Confirm the installation of all required surface water control measures to prevent seed from
washing away.

Hydroseed applications shall include a minimum of 1,500 pounds per acre of mulch with 3 per-
cent tackifier. See BMP C121: Mulching for specifications.

Areas that will have seeding only and not landscaping may need compost or meal-based
mulch included in the hydroseed in order to establish vegetation. Re-install native topsoil on
the disturbed soil surface before application. See BMP T5.13: Post-Construction Soil Quality

and Depth.
When installing seed via hydroseeding operations, only about 1/3 of the seed actually ends up

in contact with the soil surface. This reduces the ability to establish a good stand of grass
quickly. To overcome this, consider increasing seed quantities by up to 50 percent.

Enhance vegetation establishment by dividing the hydromulch operation into two phases:

o Phase 1- Install all seed and fertilizer with 25-30 percent mulch and tackifier onto soil in
the first lift.

o Phase 2- Install the rest of the mulch and tackifier over the first lift.
Or, enhance vegetation by:
o Installing the mulch, seed, fertilizer, and tackifier in one lift.

o Spread or blow straw over the top of the hydromulch at a rate of 800-1000 pounds per
acre.

o Hold straw in place with a standard tackifier.

Both of these approaches will increase cost moderately but will greatly improve and enhance
vegetative establishment. The increased cost may be offset by the reduced need for:

o Irrigation.
o Reapplication of muich.
o Repair of failed slope surfaces.

This technique works with standard hydromulch (1,500 pounds per acre minimum) and Bon-
ded Fiber Matrix/ Mechanically Bonded Fiber Matrix (BFM/MBFMs) (3,000 pounds per acre
minimum).

Seed may be installed by hand if:
o Temporary and covered by straw, mulch, or topsoil.

o Permanentin small areas (usually less than 1 acre) and covered with mulch, topsaoil, or
erosion blankets.

The seed mixes listed in Table 11-3.4: Temporary and Permanent Seed Mixes include
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recommended mixes for both temporary and permanent seeding.

« Apply these mixes, with the exception of the wet area seed mix, at a rate of 120 pounds per
acre. This rate can be reduced if soil amendments or slow-release fertilizers are used. Apply

the wet area seed mix at a rate of 60 pounds per acre.

« Consult the local suppliers or the local conservation district for their recommendations. The
appropriate mix depends on a variety of factors, including location, exposure, soil type, slope,
and expected foot traffic. Alternative seed mixes approved by the local authority may be used,
depending on the soil type and hydrology of the area.

Table 11-3.4: Temporary and Permanent Seed Mixes

Common Name

Latin Name

% Weight

% Purity

% Germination

Temporary Erosion Control Seed Mix

A standard mix for areas requiring a temporary vegetative cover.

Chewings or

Festuca rubra var.

commutataor Poa | 40 98 90
annual blue grass

anna
Perennial rye Lolium perenne 50 98 90
Redtop or colonial | Agrostis alba or

) , 5 92 85
bentgrass Agrostis tenuis
White dutch clover | Trifolium repens 5 98 90
Landscaping Seed Mix
A recommended mix for landscaping seed.
Perennial rye blend | Lolium perenne 70 98 90
. Festuca rubra var.

Chewings and red commutata or Fes- | 30 98 90
fescue blend

tuca rubra

Low-Growing Turf Seed Mix

A turf seed mix for dry situations where there is no need for watering. This mix requires very little main-

tenance.
e, | oo s o o
uapeel e o . .
Red fescue Festuca rubra 20 98 90
Colonial bentgrass | Agrostis tenuis 5 98 90
Bioswale Seed Mix
A seed mix for bioswales and other intermittently wet areas.
Tall or meadow fes-| Festuca arundin- 75-80 98 90
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Table 11-3.4: Temporary and Permanent Seed Mixes (continued)

Agrostis gigantea

Common Name Latin Name % Weight % Purity % Germination
acea or Festuca
cue ;
elatior
Seaside/Creeping | ) - tis palustris | 10-15 92 85
bentgrass
Redtop bentgrass Agrostis alba or 5-10 90 80

Wet Area Seed Mix

A low-growing, relatively non-invasive seed mix appropriate for very wet areas that are not regulated wet-

lands. Consult Hydraulic Permit Authority (HPA) for seed mixes if applicable.

Tall or meadow fes- | -eStuca arundin-

acea or Festuca 60-70 98 90
cue ;

elatior
Seaside/Creeping | ) - tis palustris | 10-15 98 85
bentgrass
Meadow foxtail ?i/:p ocurus praten- 10-15 90 80
Alsike clover Trifolium hybridum | 1-6 98 90
Redtop bentgrass | Agrostis alba 1-6 92 85

Meadow Seed Mix

the soil can reduce the need for clover.

A recommended meadow seed mix for infrequently maintained areas or non-maintained areas where col-
onization by native plants is desirable. Likely applications include rural road and utility right-of-way. Seed-
ing should take place in September or very early October in order to obtain adequate establishment prior to
the winter months. Consider the appropriateness of clover, a fairly invasive species, in the mix. Amending

Agrostis alba or
Redtop or Oregon Agrostis ore- 20 92 85
bentgrass .

gonensis
Red fescue Festuca rubra 70 98 90
White dutch clover | Trifolium repens 10 98 90

Roughening and Rototilling

» The seedbed should be firm and rough. Roughen all soil no matter what the slope. Track walk
slopes before seeding if engineering purposes require compaction. Backblading or smoothing
of slopes greater than 4H:1V is not allowed if they are to be seeded.

« Restoration-based landscape practices require deeper incorporation than that provided by a
simple single-pass rototilling treatment. Wherever practical, initially rip the subgrade to
improve long-term permeability, infiliration, and water inflow qualities. At a minimum,
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permanent areas shall use soil amendments to achieve organic matter and permeability per-
formance defined in engineered soil/landscape systems. For systems that are deeper than 8
inches complete the rototilling process in multiple lifts, or prepare the engineered soil system
per specifications and place to achieve the specified depth.

Fertilizers

« Conducting soil tests to determine the exact type and quantity of fertilizer is recommended.
This will prevent the over-application of fertilizer.

« Organic matter is the most appropriate form of fertilizer because it provides nutrients (includ-
ing nitrogen, phosphorus, and potassium) in the least water-soluble form.

« Ingeneral, use 10-4-6 N-P-K (nitrogen-phosphorus-potassium) fertilizer at a rate of 90
pounds per acre. Always use slow-release fertilizers because they are more efficient and
have fewer environmental impacts. Do not add fertilizer to the hydromulch machine, or agit-
ate, more than 20 minutes before use. Too much agitation destroys the slow-release coating.

« There are numerous products available that take the place of chemical fertilizers. These
include several with seaweed extracts that are beneficial to soil microbes and organisms. If
100 percent cottonseed meal is used as the mulch in hydroseed, chemical fertilizer may not be
necessary. Cottonseed meal provides a good source of long-term, slow-release, available
nitrogen.

Bonded Fiber Matrix and Mechanically Bonded Fiber Matrix

« On steep slopes use Bonded Fiber Matrix (BFM) or Mechanically Bonded Fiber Matrix
(MBFM) products. Apply BFM/MBFM products at a minimum rate of 3,000 pounds per acre
with approximately 10 percent tackifier. Achieve a minimum of 95 percent soil coverage during
application. Numerous products are available commercially. Most products require 24-36
hours to cure before rainfall and cannot be installed on wet or saturated soils. Generally,
products come in 40-50 pound bags and include all necessary ingredients except for seed and
fertilizer.

« Install products per manufacturer's instructions.

« BFMs and MBFMs provide good alternatives to blankets in most areas requiring vegetation
establishment. Advantages over blankets include:

o BFM and MBFMs do not require surface preparation.
o Helicopters can assist in installing BFM and MBFMs in remote areas.

o On slopes steeper than 2.5H:1V, blanket installers may require ropes and harnesses
for safety.

o Installing BFM and MBFMSs can save at least $1,000 per acre compared to blankets.
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Maintenance Standards

Reseed any seeded areas that fail to establish at least 75 percent cover (100 percent cover for areas
that receive sheet or concentrated flows). If reseeding is ineffective, use an alternate method such
as sodding, mulching, nets, or blankets.

« Reseed and protect by mulch any areas that experience erosion after achieving adequate
cover. Reseed and protect by mulch any eroded area.

« Supply seeded areas with adequate moisture, but do not water to the extent that it causes run-
off.

Approved as Functionally Equivalent

Ecology has approved products as able to meet the requirements of this BMP. The products did not
pass through the Technology Assessment Protocol — Ecology (TAPE) process. Local jurisdictions
may choose not to accept these products, or may require additional testing prior to consideration for
local use. Products that Ecology has approved as functionally equivalent are available for review on
Ecology’s website at:

https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Stormwater-per-
mittee-guidance-resources/Emerging-stormwater-treatment-technologies

BMP C121: Mulching

Purpose

Mulching soils provides immediate temporary protection from erosion. Mulch also enhances plant
establishment by conserving moisture, holding fertilizer, seed, and topsoil in place, and moderating
soil temperatures. There are a variety of mulches that can be used. This section discusses only the
most common types of muich.

Conditions of Use

As a temporary cover measure, mulch should be used:
« Forlessthan 30 days on disturbed areas that require cover.

« Atalltimes for seeded areas, especially during the wet season and during the hot summer
months.

« During the wet season on slopes steeper than 3H:1V with more than 10 feet of vertical relief.
Mulch may be applied at any time of the year and must be refreshed periodically.
For seeded areas, mulch may be made up of 100 percent:

« cottonseed meal;

« fibers made of wood, recycled cellulose, hemp, or kenaf;
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BMP C140: Dust Control

Purpose

Dust control prevents wind transport of dust from disturbed soil surfaces onto roadways, drainage
ways, and surface waters.

Conditions of Use

Use dust control in areas (including roadways) subject to surface and air movement of dust where
on-site or off-site impacts to roadways, drainage ways, or surface waters are likely.

Design and Installation Specifications

Vegetate or mulch areas that will not receive vehicle traffic. In areas where planting, mulching,
or paving is impractical, apply gravel or landscaping rock.

Limit dust generation by clearing only those areas where immediate activity will take place,
leaving the remaining area(s) in the original condition. Maintain the original ground cover as
long as practical.

Construct natural or artificial windbreaks or windscreens. These may be designed as enclos-
ures for small dust sources.

Sprinkle the site with water until the surface is wet. Repeat as needed. To prevent carryout of
mud onto the street, refer to BMP C105: Stabilized Construction Access and BMP C106:
Wheel Wash.

Irrigation water can be used for dust control. Irrigation systems should be installed as a first
step on sites where dust control is a concern.

Spray exposed soil areas with a dust palliative, following the manufacturer’s instructions and
cautions regarding handling and application. Used oil is prohibited from use as a dust sup-
pressant. Local governments may approve other dust palliatives such as calcium chloride or
PAM.

PAM (BMP C126: Polyacrylamide (PAM) for Soil Erosion Protection) added to water at a rate
of 0.5 pounds per 1,000 gallons of water per acre and applied from a water truck is more effect-
ive than water alone. This is due to increased infiltration of water into the soil and reduced
evaporation. In addition, small soil particles are bonded together and are not as easily trans-
ported by wind. Adding PAM may reduce the quantity of water needed for dust control. Note
that the application rate specified here applies to this BMP, and is not the same application

rate that is specified in BMP C126: Polyacrylamide (PAM) for Soil Erosion Protection, but the
downstream protections still apply.

Refer to BMP C126: Polyacrylamide (PAM) for Soil Erosion Protection for conditions of use.
PAM shall not be directly applied to water or allowed to enter a water body.

Contact your local Air Pollution Control Authority for guidance and training on other dust con-
trol measures. Compliance with the local Air Pollution Control Authority constitutes
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compliance with this BMP.

« Use vacuum street sweepers.

« Remove mud and other dirt promptly so it does not dry and then turn into dust.

« Techniques that can be used for unpaved roads and lots include:

[e]

o

[e]

Lower speed limits. High vehicle speed increases the amount of dust stirred up from
unpaved roads and lots.

Upgrade the road surface strength by improving particle size, shape, and mineral types
that make up the surface and base materials.

Add surface gravel to reduce the source of dust emission. Limit the amount of fine
particles (those smaller than .075 mm) to 10 to 20 percent.

Use geotextile fabrics to increase the strength of new roads or roads undergoing recon-
struction.

Encourage the use of alternate, paved routes, if available.

Apply chemical dust suppressants using the admix method, blending the product with
the top few inches of surface material. Suppressants may also be applied as surface
treatments.

Limit dust-causing work on windy days.

Pave unpaved permanent roads and other trafficked areas.

Maintenance Standards

Respray area as necessary to keep dust to a minimum.

BMP C150: Materials on Hand

Purpose

Keep quantities of erosion prevention and sediment control materials on the project site at all times
to be used for regular maintenance and emergency situations such as unexpected heavy rains. Hav-
ing these materials on-site reduces the time needed to replace existing or implement new BMPs
when inspections indicate that existing BMPs are not meeting the Construction SWPPP require-
ments. In addition, contractors can save money by buying some materials in bulk and storing them at
their office or yard.

Conditions of Use

« Construction projects of any size or type can benefit from having materials on hand. A small
commercial development project could have a roll of plastic and some gravel available for
immediate protection of bare soil and temporary berm construction. A large earthwork project,
such as highway construction, might have several tons of straw, several rolls of plastic, flexible
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« Always use forms or solid barriers for concrete pours, such as pilings, within 15-feet of surface
waters.

« Referto BMP C252: Treating and Disposing of High pH Water for pH adjustment require-
ments.

« Referto the Construction Stormwater General Permit (CSWGP) for pH monitoring require-
ments if the project involves one of the following activities:

o Significant concrete work (as defined in the CSWGP).

o The use of soils amended with (but not limited to) Portland cement-treated base,
cement kiln dust or fly ash.

o Discharging stormwater to segments of water bodies on the 303(d) list (Category 5) for
high pH.

Maintenance Standards

Check containers for holes in the liner daily during concrete pours and repair the same day.

BMP C152: Sawcutting and Surfacing Pollution
Prevention

Purpose

Sawecutting and surfacing operations generate slurry and process water that contains fine particles
and high pH (concrete cutting), both of which can violate the water quality standards in the receiving
water. Concrete spillage or concrete discharge to waters of the State is prohibited. Use this BMP to
minimize and eliminate process water and slurry created through sawcutting or surfacing from enter-
ing waters of the State.

Conditions of Use

Utilize these management practices anytime sawcutting or surfacing operations take place. Saw-
cutting and surfacing operations include, but are not limited to:

« Sawing

» Coring

« Grinding

« Roughening

« Hydro-demolition

« Bridge and road surfacing
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Design and Installation Specifications

« Vacuum slurry and cuttings during cutting and surfacing operations.
« Slurry and cuttings shall not remain on permanent concrete or asphalt pavement overnight.

« Slurry and cuttings shall not drain to any natural or constructed drainage conveyance includ-
ing stormwater systems. This may require temporarily blocking catch basins.

« Dispose of collected slurry and cuttings in a manner that does not violate ground water or sur-
face water quality standards.

« Do not allow process water generated during hydro-demolition, surface roughening or similar
operations to drain to any natural or constructed drainage conveyance including stormwater
systems. Dispose of process water in a manner that does not violate ground water or surface
water quality standards.

« Handle and dispose of cleaning waste material and demolition debris in a manner that does
not cause contamination of water. Dispose of sweeping material from a pick-up sweeper at an
appropriate disposal site.

Maintenance Standards

Continually monitor operations to determine whether slurry, cuttings, or process water could enter
waters of the state. If inspections show that a violation of water quality standards could occur, stop
operations and immediately implement preventive measures such as berms, barriers, secondary
containment, and/or vacuum trucks.

BMP C153: Material Delivery, Storage, and
Containment

Purpose

Prevent, reduce, or eliminate the discharge of pollutants to the stormwater system or watercourses
from material delivery and storage. Minimize the storage of hazardous materials on-site, store mater-
ials in a designated area, and install secondary containment.

Conditions of Use

Use at construction sites with delivery and storage of the following materials:
« Petroleum products such as fuel, oil and grease
« Soil stabilizers and binders (e.g., Polyacrylamide)
« Fertilizers, pesticides and herbicides

Detergents

Asphalt and concrete compounds
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Hazardous chemicals such as acids, lime, adhesives, paints, solvents, and curing compounds

Any other material that may be detrimental if released to the environment

Design and Installation Specifications

The temporary storage area should be located away from vehicular traffic, near the con-
struction entrance(s), and away from waterways or storm drains.

Safety Data Sheets (SDS) should be supplied for all materials stored. Chemicals should be
kept in their original labeled containers.

Hazardous material storage on-site should be minimized.
Hazardous materials should be handled as infrequently as possible.

During the wet weather season (Oct 1 — April 30), consider storing materials in a covered
area.

Materials should be stored in secondary containments, such as an earthen dike, horse trough,
or even a children’s wading pool for non-reactive materials such as detergents, oil, grease,
and paints. Small amounts of material may be secondarily contained in “bus boy” trays or con-
crete mixing trays.

Do not store chemicals, drums, or bagged materials directly on the ground. Place these items
on a pallet and, when possible, within secondary containment.

If drums must be kept uncovered, store them at a slight angle to reduce ponding of rainwater
on the lids to reduce corrosion. Domed plastic covers are inexpensive and snap to the top of
drums, preventing water from collecting.

Liquids, petroleum products, and substances listed in 40 CFR Parts 110, 117, or 302 shall be
stored in approved containers and drums and shall not be overfilled. Containers and drums
shall be stored in temporary secondary containment facilities.

Temporary secondary containment facilities shall provide for a spill containment volume able
to contain 10% of the total enclosed container volume of all containers, or 110% of the capa-
city of the largest container within its boundary, whichever is greater.

Secondary containment facilities shall be impervious to the materials stored therein for a min-
imum contact time of 72 hours.

Sufficient separation should be provided between stored containers to allow for spill cleanup
and emergency response access.

During the wet weather season (Oct 1 — April 30), each secondary containment facility shall
be covered during non-working days, prior to and during rain events.

Keep material storage areas clean, organized and equipped with an ample supply of appro-
priate spill clean-up material (spill kit).

The spill kit should include, at a minimum:
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o 1-Water Resistant Nylon Bag

o 3-0Oil Absorbent Socks 3"x 4’

o 2-Oil Absorbent Socks 3"x 10’

o 12-Oil Absorbent Pads 17"x19”

o 1-Pair Splash Resistant Goggles
o 3-Pair Nitrile Gloves

o 10-Disposable Bags with Ties

o Instructions

Maintenance Standards

» Secondary containment facilities shall be maintained free of accumulated rainwater and spills.
In the event of spills or leaks, accumulated rainwater and spills shall be collected and placed
into drums. These liquids shall be handled as hazardous waste unless testing determines
them to be non-hazardous.

« Re-stock spill kit materials as needed.

BMP C154: Concrete Washout Area

Purpose

Prevent or reduce the discharge of pollutants from concrete waste to stormwater by conducting
washout off-site, or performing on-site washout in a designated area.

Conditions of Use

Concrete washout areas are implemented on construction projects where:
« Concrete is used as a construction material

« Itis not possible to dispose of all concrete wastewater and washout off-site (ready mix plant,
etc.).

o Concrete truck drums are washed on-site.

Note that auxiliary concrete truck components (e.g. chutes and hoses) and small concrete
handling equipment (e.g. hand tools, screeds, shovels, rakes, floats, trowels, and wheel-
barrows) may be washed into formed areas awaiting concrete pour.

At no time shall concrete be washed off into the footprint of an area where an infiltration feature will
be installed.
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thickness is 2 feet.

o Foroutlets at the base of steep slope pipes (pipe slope greater than 10 percent), use an
engineered energy dissipator.

o Filter fabric or erosion control blankets should always be used under riprap to prevent
scour and channel erosion. See BMP C122: Nets and Blankets.

« Bank stabilization, bioengineering, and habitat features may be required for disturbed areas.
This work may require a Hydraulic Project Approval (HPA) from the Washington State Depart-
ment of Fish and Wildlife. See I-2.11 Hydraulic Project Approvals.

Maintenance Standards

« Inspect and repair as needed.
« Add rock as needed to maintain the intended function.

« Clean energy dissipator if sediment builds up.

BMP C220: Inlet Protection

Purpose

Inlet protection prevents coarse sediment from entering drainage systems prior to permanent sta-
bilization of the disturbed area.

Conditions of Use

Use inlet protection at inlets that are operational before permanent stabilization of the disturbed
areas that contribute runoff to the inlet. Provide protection for all storm drain inlets downslope and
within 500 feet of a disturbed or construction area, unless those inlets are preceded by a sediment
trapping BMP.

Also consider inlet protection for lawn and yard drains on new home construction. These small and
numerous drains coupled with lack of gutters can add significant amounts of sediment into the roof
drain system. If possible, delay installing lawn and yard drains until just before landscaping, or cap
these drains to prevent sediment from entering the system until completion of landscaping. Provide
18-inches of sod around each finished lawn and yard drain.

Table 11-3.10: Storm Drain Inlet Protection lists several options for inlet protection. All of the methods
for inlet protection tend to plug and require a high frequency of maintenance. Limit contributing drain-
age areas for an individual inlet to one acre or less. If possible, provide emergency overflows with
additional end-of-pipe treatment where stormwater ponding would cause a hazard.
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Table 11-3.10: Storm Drain Inlet Protection

Applicable for

Type of 'T"et Pro- Emergency Paved/ Earthen Sur- Conditions of Use
tection Overflow
faces
Drop Inlet Protection
Excavated drop Yes, .temporary Appllgablg for heavy flows. !Easy
. . flooding may Earthen to maintain. Large area requirement:
inlet protection .
occur 30'x30'/acre
Block and gravel .
drop inlet pro- Yes Paved or Earthen Appllcable for heavy concentrated flows.
. Will not pond.
tection
Gravel and wire Applicable for heavy concentrated flows
drop inlet pro- No PavedorEarthen | \vii pond. Can withstand traffic.
tection
Catch basinfilters | Yes Paved or Earthen Frequent maintenance required.
Curb Inlet Protection

iment trap

Curb inlet pro- . .

tection with Small capacity Paved U§ed for sturdy, more compact install-
. overflow ation.

wooden weir

Block and gravel

curb inlet pro- Yes Paved Sturdy, but limited filtration.

tection

Culvert Inlet Protection

Culvertinlet sed- N/A N/A 18 month expected life.

Design and Installation Specifications

Excavated Drop Inlet Protection

Excavated drop inlet protection consists of an excavated impoundment around the storm drain inlet.
Sediment settles out of the stormwater prior to entering the storm drain. Design and installation spe-
cifications for excavated drop inlet protection include:

« Provide a depth of 1-2 ft as measured from the crest of the inlet structure.

« Slope sides of excavation should be no steeper than 2H:1V.

o Minimum volume of excavation is 35 cubic yards.

» Shape the excavation to fit the site, with the longest dimension oriented toward the longest

inflow area.

« Install provisions for draining to prevent standing water.

o Clearthe are

a of all debiris.
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Grade the approach to the inlet uniformly.

Drill weep holes into the side of the inlet.

Protect weep holes with screen wire and washed aggregate.
Seal weep holes when removing structure and stabilizing area.

Build atemporary dike, if necessary, to the down slope side of the structure to prevent bypass
flow.

Block and Gravel Filter

A block and gravelfilter is a barrier formed around the inlet with standard concrete blocks and gravel.
See Figure 1I-3.17: Block and Gravel Filter. Design and installation specifications for block gravel fil-

ters include:

Provide a height of 1 to 2 feet above the inlet.
Recess the first row of blocks 2-inches into the ground for stability.

Support subsequent courses by placing a pressure treated wood 2x4 through the block open-
ing.

Do not use mortar.
Lay some blocks in the bottom row on their side to allow for dewatering the pool.
Place hardware cloth or comparable wire mesh with %2-inch openings over all block openings.
Place gravel to just below the top of blocks on slopes of 2H:1V or flatter.
An alternative design is a gravel berm surrounding the inlet, as follows:
o Provide a slope of 3H:1V on the upstream side of the berm.
o Provide a slope of 2H:1V on the downstream side of the berm.
o Provide a 1-foot wide level stone area between the gravel berm and the inlet.
o Use stones 3 inches in diameter or larger on the upstream slope of the berm.

o Use gravel 2- to %-inch at a minimum thickness of 1-foot on the downstream slope of
the berm.
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Figure 11-3.17: Block and Gravel Filter
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1. Drop inlet sediment barriers are to be used for small, nearly level drainage areas. (less
than 5%)
2. Excavate a basin of sufficient size adjacent to the drop inlet.
3. The top of the structure (ponding height) must be well below the ground elevation
downslope to prevent runoff from bypassing the inlet. A temporary dike may be
necessary on the downslope side of the structure.

Concrete block

Gravel backfill
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Gravel and Wire Mesh Filter

Gravel and wire mesh filters are gravel barriers placed over the top of the inlet. This method does not
provide an overflow. Design and installation specifications for gravel and wire mesh filters include:

« Use a hardware cloth or comparable wire mesh with %2-inch openings.

o Place wire mesh over the drop inlet so that the wire extends a minimum of 1-foot bey-
ond each side of the inlet structure.

o Qverlap the strips if more than one strip of mesh is necessary.
« Place coarse aggregate over the wire mesh.
o Provide at least a 12-inch depth of aggregate over the entire inlet opening and extend at

least 18-inches on all sides.

Catch Basin Filters

Catch basin filters are designed by manufacturers for construction sites. The limited sediment stor-
age capacity increases the amount of inspection and maintenance required, which may be daily for
heavy sediment loads. To reduce maintenance requirements, combine a catch basin filter with
another type of inlet protection. This type of inlet protection provides flow bypass without overflow
and therefore may be a better method for inlets located along active rights-of-way. Design and install-
ation specifications for catch basin filters include:

« Provides 5 cubic feet of storage.
« Requires dewatering provisions.
« Provides a high-flow bypass that will not clog under normal use at a construction site.

« Insert the catch basin filter in the catch basin just below the grating.

Curb Inlet Protection with Wooden Weir

Curb inlet protection with wooden weir is an option that consists of a barrier formed around a curb
inlet with a wooden frame and gravel. Design and installation specifications for curb inlet protection
with wooden weirs include:

« Use wire mesh with 2-inch openings.

» Use extra strength filter cloth.

« Constructaframe.

« Attach the wire and filter fabric to the frame.

« Pile coarse washed aggregate against the wire and fabric.

Place weight on the frame anchors.
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Block and Gravel Curb Inlet Protection

Block and gravel curb inlet protection is a barrier formed around a curb inlet with concrete blocks and
gravel. See Figure 11-3.18: Block and Gravel Curb Inlet Protection. Design and installation spe-
cifications for block and gravel curb inlet protection include:

Use wire mesh with ¥2-inch openings.

Place two concrete blocks on their sides abutting the curb at either side of the inlet opening.
These are spacer blocks.

Place a 2x4 stud through the outer holes of each spacer block to align the front blocks.
Place blocks on their sides across the front of the inlet and abutting the spacer blocks.
Place wire mesh over the outside vertical face.

Pile coarse aggregate against the wire to the top of the barrier.
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Figure 11-3.18: Block and Gravel Curb Inlet Protection
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Curb and Gutter Sediment Barrier

Curb and gutter sediment barrier is a sandbag or rock berm (riprap and aggregate) 3 feet high and 3
feet wide in a horseshoe shape. See Figure 11-3.19: Curb and Gutter Barrier. Design and installation
specifications for curb and gutter sediment barrier include:

« Construct a horseshoe shaped berm, faced with coarse aggregate if using riprap, 3 feet high
and 3 feet wide, at least 2 feet from the inlet.

« Construct a horseshoe shaped sedimentation trap on the upstream side of the berm. Size the
trap to sediment trap standards for protecting a culvert inlet.
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Figure 11-3.19: Curb and Gutter Barrier
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Maintenance Standards

« Inspect all forms of inlet protection frequently, especially after storm events. Clean and
replace clogged catch basin filters. For rock and gravel filters, pull away the rocks from the
inlet and clean or replace. An alternative approach would be to use the clogged rock as fill and
put fresh rock around the inlet.

« Do notwash sediment into storm drains while cleaning. Spread all excavated material evenly
over the surrounding land area or stockpile and stabilize as appropriate.

Approved as Functionally Equivalent

Ecology has approved products as able to meet the requirements of this BMP. The products did not
pass through the Technology Assessment Protocol — Ecology (TAPE) process. Local jurisdictions
may choose not to accept these products, or may require additional testing prior to consideration for
local use. Products that Ecology has approved as functionally equivalent are available for review on
Ecology’'s website at:

https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Stormwater-per-
mittee-guidance-resources/Emerging-stormwater-treatment-technologies

BMP C231: Brush Barrier

Purpose

The purpose of brush barriers is to reduce the transport of coarse sediment from a construction site
by providing a temporary physical barrier to sediment and reducing the runoff velocities of overland
flow.

Conditions of Use

« Brush barriers may be used downslope of disturbed areas that are less than one-quarter acre.

« Brush barriers are not intended to treat concentrated flows, nor are they intended to treat sub-
stantial amounts of overland flow. Any concentrated flows must be directed to a sediment trap-
ping BMP. The only circumstance in which overland flow can be treated solely by a brush
barrier, rather than by a sediment trapping BMP, is when the area draining to the barrier is
small.

« Brush barriers should only be installed on contours.

Design and Installation Specifications

« Height: 2 feet (minimum) to 5 feet (maximum).
« Width: 5 feet at base (minimum) to 15 feet (maximum).

« Filter fabric (geotextile) may be anchored over the brush berm to enhance the filtration ability
of the barrier. Ten-ounce burlap is an adequate alternative to filter fabric.
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BMP C233: Silt Fence

Purpose

Silt fence reduces the transport of coarse sediment from a construction site by providing a temporary
physical barrier to sediment and reducing the runoff velocities of overland flow.

Conditions of Use

Silt fence may be used downslope of all disturbed areas.

« Siltfence shall prevent sediment carried by runoff from going beneath, through, or over the
top of the silt fence, but shall allow the water to pass through the fence.

« Silt fence is not intended to treat concentrated flows, nor is it intended to treat substantial
amounts of overland flow. Convey any concentrated flows through the drainage systemto a
sediment trapping BMP.

« Do not construct silt fences in streams or use in V-shaped ditches. Silt fences do not provide
an adequate method of silt control for anything deeper than sheet or overland flow.

2019 Stormwater Management Manual for Western Washington

Volume Il - Chapter 3 - Page 370



Figure 11-3.22: Silt Fence
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Design and Installation Specifications

Use in combination with other construction stormwater BMPs.
Maximum slope steepness (perpendicular to the silt fence line) 1H:1V.
Maximum sheet or overland flow path length to the silt fence of 100 feet.
Do not allow flows greater than 0.5 cfs.

Use geotextile fabric that meets the following standards. All geotextile properties listed below
are minimum average roll values (i.e., the test result for any sampled roll in a lot shall meet or
exceed the values shown in Table 11-3.11: Geotextile Fabric Standards for Silt Fence):

Table 11-3.11: Geotextile Fabric Standards for Silt Fence

Geotextile Property Minimum Average Roll Value

0.60 mm maximum for slit film woven (#30 sieve).
Polymeric Mesh AOS

0.30 mm maximum for all other geotextile types (#50 sieve).
(ASTM D4751)

0.15 mm minimum for all fabric types (#100 sieve).

Water Permittivity
(ASTM D4491)

0.02 sec-1 minimum

Grab Tensile Strength | 180 Ibs. Minimum for extra strength fabric.
(ASTM D4632) 100 Ibs minimum for standard strength fabric.

Grab Tensile Strength
(ASTM D4632)

30% maximum

Ultraviolet Resistance
(ASTM D4355)

70% minimum

Support standard strength geotextiles with wire mesh, chicken wire, 2-inch x 2-inch wire,
safety fence, or jute mesh to increase the strength of the geotextile. Silt fence materials are
available that have synthetic mesh backing attached.

Silt fence material shall contain ultraviolet ray inhibitors and stabilizers to provide a minimum
of six months of expected usable construction life at a temperature range of 0°F to 120°F.

One-hundred percent biodegradable silt fence is available that is strong, long lasting, and can
be left in place after the project is completed, if permitted by the local jurisdiction.

Refer to Figure 11-3.22: Silt Fence for standard silt fence details. Include the following Stand-
ard Notes for silt fence on construction plans and specifications:

1. The Contractor shall install and maintain temporary silt fences at the locations shown in
the Plans.

2. Construct silt fences in areas of clearing, grading, or drainage prior to starting those
activities.
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10.

11.

The silt fence shall have a 2-feet min. and a 2'%-feet max. height above the original
ground surface.

The geotextile fabric shall be sewn together at the point of manufacture to form fabric
lengths as required. Locate all sewn seams at support posts. Alternatively, two sections
of silt fence can be overlapped, provided that the overlap is long enough and that the
adjacent silt fence sections are close enough together to prevent silt laden water from
escaping through the fence at the overlap.

Attach the geotextile fabric on the up-slope side of the posts and secure with staples,
wire, or in accordance with the manufacturer's recommendations. Attach the geotextile
fabric to the posts in a manner that reduces the potential for tearing.

Support the geotextile fabric with wire or plastic mesh, dependent on the properties of
the geotextile selected for use. If wire or plastic mesh is used, fasten the mesh securely
to the up-slope side of the posts with the geotextile fabric up-slope of the mesh.

Mesh support, if used, shall consist of steel wire with a maximum mesh spacing of 2-
inches, or a prefabricated polymeric mesh. The strength of the wire or polymeric mesh
shall be equivalent to or greater than 180 Ibs. grab tensile strength. The polymeric mesh
must be as resistant to the same level of ultraviolet radiation as the geotextile fabric it
supports.

Bury the bottom of the geotextile fabric 4-inches min. below the ground surface. Backfill
and tamp soil in place over the buried portion of the geotextile fabric, so that no flow can
pass beneath the silt fence and scouring cannot occur. When wire or polymeric back-up
support mesh is used, the wire or polymeric mesh shall extend into the ground 3-inches
min.

Drive or place the silt fence posts into the ground 18-inches min. A 12—inch min. depth
is allowed if topsoil or other soft subgrade soil is not present and 18-inches cannot be
reached. Increase fence post min. depths by 6 inches if the fence is located on slopes of
3H:1V or steeper and the slope is perpendicular to the fence. If required post depths
cannot be obtained, the posts shall be adequately secured by bracing or guying to pre-
vent overturning of the fence due to sediment loading.

Use wood, steel or equivalent posts. The spacing of the support posts shall be a max-
imum of 6-feet. Posts shall consist of either:

« Wood with minimum dimensions of 2 inches by 2 inches by 3 feet. Wood shall be
free of defects such as knots, splits, or gouges.

« No. 6 steel rebar or larger.
o ASTM A 120 steel pipe with a minimum diameter of 1-inch.
o U, T,L,orC shape steel posts with a minimum weight of 1.35 Ibs./ft.

« Other steel posts having equivalent strength and bending resistance to the post
sizes listed above.

Locate silt fences on contour as much as possible, except at the ends of the fence,
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where the fence shall be turned uphill such that the silt fence captures the runoff water
and prevents water from flowing around the end of the fence.

12. Ifthe fence must cross contours, with the exception of the ends of the fence, place
check dams perpendicular to the back of the fence to minimize concentrated flow and
erosion. The slope of the fence line where contours must be crossed shall not be
steeper than 3H:1V.

« Check dams shall be approximately 1-foot deep at the back of the fence. Check
dams shall be continued perpendicular to the fence at the same elevation until
the top of the check dam intercepts the ground surface behind the fence.

« Check dams shall consist of crushed surfacing base course, gravel backfill for
walls, or shoulder ballast. Check dams shall be located every 10 feet along the
fence where the fence must cross contours.

« Referto Figure 11-3.23: Silt Fence Installation by Slicing Method for slicing method details. The
following are specifications for silt fence installation using the slicing method:

1. The base of both end posts must be at least 2- to 4-inches above the top of the geo-
textile fabric on the middle posts for ditch checks to drain properly. Use a hand level or
string level, if necessary, to mark base points before installation.

2. Install posts 3- to 4-feet apart in critical retention areas and 6- to 7-feet apart in standard
applications.

3. Install posts 24-inches deep on the downstream side of the silt fence, and as close as
possible to the geotextile fabric, enabling posts to support the geotextile fabric from
upstream water pressure.

4. Install posts with the nipples facing away from the geotextile fabric.

5. Attach the geotextile fabric to each post with three ties, all spaced within the top 8-
inches of the fabric. Attach each tie diagonally 45 degrees through the fabric, with each
puncture at least 1-inch vertically apart. Each tie should be positioned to hang on a post
nipple when tightening to prevent sagging.

6. Wrap approximately 6-inches of the geotextile fabric around the end posts and secure
with 3 ties.

7. No more than 24-inches of a 36-inch geotextile fabric is allowed above ground level.

8. Compact the soilimmediately next to the geotextile fabric with the front wheel of the
tractor, skid steer, or roller exerting at least 60 pounds per square inch. Compact the
upstream side first and then each side twice for a total of four trips. Check and correct
the silt fence installation for any deviation before compaction. Use a flat-bladed shovel
to tuck the fabric deeper into the ground if necessary.
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Figure 11-3.23: Silt Fence Installation by Slicing Method
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Maintenance Standards

» Repair any damage immediately.

« Intercept and convey all evident concentrated flows uphill of the silt fence to a sediment trap-

ping BMP.

« Check the uphill side of the silt fence for signs of the fence clogging and acting as a barrier to
flow and then causing channelization of flows parallel to the fence. If this occurs, replace the
fence and remove the trapped sediment.

« Remove sediment deposits when the deposit reaches approximately one-third the height of
the silt fence, or install a second silt fence.

« Replace geotextile fabric that has deteriorated due to ultraviolet breakdown.

BMP C234: Vegetated Strip

Purpose

Vegetated strips reduce the transport of coarse sediment from a construction site by providing a

physical barrier to sediment and reducing the runoff velocities of overland flow.

Conditions of Use

» Vegetated strips may be used downslope of all disturbed areas.

« Vegetated strips are not intended to treat concentrated flows, nor are they intended to treat
substantial amounts of overland flow. Any concentrated flows must be conveyed through the
drainage system to BMP C241: Sediment Pond (Temporary) or other sediment trapping

BMP. The only circumstance in which overland flow can be treated solely by a vegetated strip,
rather than by a sediment trapping BMP, is when the following criteria are met (see Table II-
3.12: Contributing Drainage Area for Vegetated Strips):

Table 11-3.12: Contributing Drainage Area for Vegetated Strips

Average Contributing Area

Average Contributing Area Per-

Max Contributing area Flowpath

Slope cent Slope Length
1.5H : 1V or flatter 67% or flatter 100 feet
2H : 1V orflatter 50% or flatter 115 feet
4H : 1V orflatter 25% or flatter 150 feet
6H : 1V or flatter 16.7% or flatter 200 feet
10H : 1V or flatter 10% or flatter 250 feet
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Maintenance Standards

« Remove sediment from the pond when it reaches 1 foot in depth.

« Repair any damage to the pond embankments or slopes.

BMP C250: Construction Stormwater Chemical
Treatment

Purpose

This BMP applies when using chemicals to treat turbidity in stormwater by either batch or flow-
through chemical treatment.

Turbidity is difficult to control once fine particles are suspended in stormwater runoff from a con-
struction site. BMP C241: Sediment Pond (Temporary) is effective at removing larger particulate
matter by gravity settling, but is ineffective at removing smaller particulates such as clay and fine silt.
Traditional Construction Stormwater BMPs may not be adequate to ensure compliance with the
water quality standards for turbidity in the receiving water.

Chemical treatment can reliably provide exceptional reductions of turbidity and associated pol-
lutants. Chemical treatment may be required to meet turbidity stormwater discharge requirements,
especially when construction proceeds through the wet season.

Conditions of Use

Formal written approval from Ecology is required for the use of chemical treatment, regardless of
site size. See https://fortress.wa.gov/ecy/publications/SummaryPages/ecy070258.html for a copy of
the Request for Chemical Treatment form. The Local Permitting Authority may also require review
and approval. When authorized, the chemical treatment systems must be included in the Con-
struction Stormwater Pollution Prevention Plan (SWPPP).

Chemically treated stormwater discharged from construction sites must be nontoxic to aquatic organ
isms. The Chemical Technology Assessment Protocol - Ecology (CTAPE) must be used to evaluate
chemicals proposed for stormwater treatment. Only chemicals approved by Ecology under the
CTAPE may be used for stormwater treatment. The approved chemicals, their allowable application
techniques (batch treatment or flow-through treatment), allowable application rates, and conditions
of use can be found at the Department of Ecology Emerging Technologies website:

https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Stormwater-permittee-
guidance-resources/Emerging-stormwater-treatment-technologies

Background on Chemical Treatment Systems

Coagulation and flocculation have been used for over a century to treat water. The use of coagu-
lation and flocculation to treat stormwater is a very recent application. Experience with the treatment
of water and wastewater has resulted in a basic understanding of the process, in particular factors
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that affect performance. This experience can provide insights as to how to most effectively design
and operate similar systems in the treatment of stormwater.

Fine particles suspended in water give it a milky appearance, measured as turbidity. Their small size,
often much less than 1 um in diameter, give them a very large surface area relative to their volume.
These fine particles typically carry a negative surface charge. Largely because of these two factors
(small size and negative charge), these particles tend to stay in suspension for extended periods of
time. Thus, removal is not practical by gravity settling. These are called stable suspensions. Chem-
icals like polymers, as well as inorganic chemicals such as alum, speed the settling process. The
added chemical destabilizes the suspension and causes the smaller particles to flocculate. The pro-
cess consists of three primary steps: coagulation, flocculation, and settling or clarification. Ecology
requires a fourth step, filtration, on all stormwater chemical treatment systems to reduce floc dis-
charge and to provide monitoring prior to discharge.

General Design and Installation Specifications

« Chemicals approved for use in Washington State are listed on Ecology's TAPE website,
http://www.ecy.wa.gov/programs/wg/stormwater/newtech/technologies.html, under the "Con-
struction" tab.

« Care must be taken in the design of the withdrawal system to minimize outflow velocities and
to prevent floc discharge. Stormwater that has been chemically treated must be filtered
through BMP C251: Construction Stormwater Filtration for filtration and monitoring prior to dis-
charge.

« System discharge rates must take into account downstream conveyance integrity.
« The following equipment should be located on site in a lockable shed:
o The chemical injector.
o Secondary containment for acid, caustic, buffering compound, and treatment chemical.
o Emergency shower and eyewash.
o Monitoring equipment which consists of a pH meter and a turbidimeter.

« There are two types of systems for applying the chemical treatment process to stormwater:
the batch chemical treatment system and the flow-through chemical treatment system. See
below for further details for both types of systems.

Batch Chemical Treatment Systems

A batch chemical treatment system consists of four steps: coagulation, flocculation, clarification, and
polishing and monitoring via filtration.

Step 1: Coagulation

Coagulation is the process by which negative charges on the fine particles are disrupted. By dis-
rupting the negative charges, the fine particles are able to flocculate. Chemical addition is one
method of destabilizing the suspension, and polymers are one class of chemicals that are generally
effective. Chemicals that are used for this purpose are called coagulants. Coagulation is complete
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when the suspension is destabilized by the neutralization of the negative charges. Coagulants per-
form best when they are thoroughly and evenly dispersed under relatively intense mixing. This rapid
mixing involves adding the coagulant in a manner that promotes rapid dispersion, followed by a short
time period for destabilization of the particle suspension. The particles are still very small and are not
readily separated by clarification until flocculation occurs.

Step 2: Flocculation

Flocculation is the process by which fine particles that have been destabilized bind together to form
larger particles that settle rapidly. Flocculation begins naturally following coagulation, but is
enhanced by gentle mixing of the destabilized suspension. Gentle mixing helps to bring particles in
contact with one another such that they bind and continually grow to form "flocs." As the size of the
flocs increase, they become heavier and settle.

Step 3: Clarification

The final step is the settling of the particles, or clarification. Particle density, size and shape are
important during settling. Dense, compact flocs settle more readily than less dense, fluffy flocs.
Because of this, flocculation to form dense, compact flocs is particularly important during chemical
treatment. Water temperature is important during settling. Both the density and viscosity of water are
affected by temperature; these in turn affect settling. Cold temperatures increase viscosity and dens-
ity, thus slowing down the rate at which the particles settle.

The conditions under which clarification is achieved can affect performance. Currents can affect set-
tling. Currents can be produced by wind, by differences between the temperature of the incoming
water and the water in the clarifier, and by flow conditions near the inlets and outlets. Quiescent
water, such as that which occurs during batch clarification, provides a good environment for settling.
One source of currents in batch chemical treatment systems is movement of the water leaving the
clarifier unit. Because flocs are relatively small and light, the velocity of the water must be as low as
possible. Settled flocs can be resuspended and removed by fairly modest currents.

Step 4: Filtration

After clarification, Ecology requires stormwater that has been chemically treated to be filtered and
monitored prior to discharge. The sand filtration system continually monitors the stormwater effluent
for turbidity and pH. If the discharge water is ever out of an acceptable range for turbidity or pH, the
water is returned to the untreated stormwater pond where it will begin the treatment process again.

Design and Installation of Batch Chemical Treatment Systems

A batch chemical treatment system consists of a stormwater collection system (either a temporary
diversion or the permanent site drainage system), an untreated stormwater storage pond, pumps, a
chemical feed system, treatment cells, a filtering and monitoring system, and interconnecting piping.

The batch treatment system uses a storage pond for untreated stormwater, followed by a minimum
of two lined treatment cells. Multiple treatment cells allow for clarification of chemically treated water
in one cell, while other cells are being filled or emptied. Treatment cells may be ponds or tanks.
Ponds with constructed earthen embankments greater than six feet high or which impound more
than 10 acre-feet are subject to the Washington Dam Safety Regulations (Chapter 173-175 WAC).
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See BMP D.1: Detention Ponds for more information regarding dam safety considerations for
ponds.

Stormwater is collected at interception point(s) on the site and is diverted by gravity or by pumping to
an untreated stormwater storage pond or other untreated stormwater holding area. The stormwater
is stored until treatment occurs. It is important that the storage pond is large enough to provide
adequate storage.

The first step in the treatment sequence is to check the pH of the stormwater in the untreated storm-
water storage pond. The pH is adjusted by the application of carbon dioxide or a base until the storm-
water in the untreated storage pond is within the desired pH range, 6.5 to 8.5. When used, carbon
dioxide is added immediately downstream of the transfer pump. Typically sodium bicarbonate (bak-
ing soda) is used as a base, although other bases may be used. When needed, base is added dir-
ectly to the untreated stormwater storage pond. The stormwater is recirculated with the treatment
pump to provide mixing in the storage pond. Initial pH adjustments should be based on daily bench
tests. Further pH adjustments can be made at any point in the process. See BMP C252: Treating
and Disposing of High pH Water for more information on pH adjustments as a part of chemical treat-
ment.

Once the stormwater is within the desired pH range (which is dependant on the coagulant being
used), the stormwater is pumped from the untreated stormwater storage pond to a lined treatment
cell as a coagulant is added. The coagulant is added upstream of the pump to facilitate rapid mixing.

The water is kept in the lined treatment cell for clarification. In a batch mode process, clarification typ-
ically takes from 30 minutes to several hours. Prior to discharge, samples are withdrawn for analysis

of pH, coagulant concentration, and turbidity. If these levels are acceptable, the treated water is with-
drawn, filtered, and discharged.

Several configurations have been developed to withdraw treated water from the treatment cell. The
original configuration is a device that withdraws the treated water from just beneath the water sur-
face using a float with adjustable struts that prevent the float from settling on the cell bottom. This
reduces the possibility of picking up floc from the bottom of the cell. The struts are usually set at a min-
imum clearance of about 12 inches; that is, the float will come within 12 inches of the bottom of the
cell. Other systems have used vertical guides or cables which constrain the float, allowing it to drift up
and down with the water level. More recent designs have an H-shaped array of pipes, set on the hori-
zontal.This scheme provides for withdrawal from four points rather than one. This configuration
reduces the likelihood of sucking settled solids from the bottom. It also reduces the tendency for a vor-
tex to form. Inlet diffusers, a long floating or fixed pipe with many small holes in it, are also an option.

Safety is a primary concern. Design should consider the hazards associated with operations, such
as sampling. Facilities should be designed to reduce slip hazards and drowning. Tanks and ponds
should have life rings, ladders, or steps extending from the bottom to the top.

Sizing Batch Chemical Treatment Systems

Chemical treatment systems must be designed to control the velocity and peak volumetric flow rate
that is discharged from the system and consequently the project site. See Element 3: Control Flow
Rates for further details on this requirement.
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The total volume of the untreated stormwater storage pond and treatment cells must be large
enough to treat stormwater that is produced during multiple day storm events. It is recommended
that at a minimum the untreated stormwater storage pond be sized to hold 1.5 times the volume of
runoff generated from the site during the 10-year, 24-hour storm event. Bypass should be provided
around the chemical treatment system to accommodate extreme storm events. Runoff volume shall
be calculated using the methods presented in [lI-2.3 Single Event Hydrograph Method. Worst-case
land cover conditions (i.e., producing the most runoff) should be used for analyses (in most cases,
this would be the land cover conditions just prior to final landscaping).

Primary settling should be encouraged in the untreated stormwater storage pond. A forebay with
access for maintenance may be beneficial.

There are two opposing considerations in sizing the treatment cells. A larger cell is able to treat a lar-
ger volume of water each time a batch is processed. However, the larger the cell, the longer the time
required to empty the cell. A larger cell may also be less effective at flocculation and therefore
require a longer settling time. The simplest approach to sizing the treatment cell is to multiply the
allowable discharge flow rate (as determined by the guidance in Element 3: Control Flow Rates)
times the desired drawdown time. A 4-hour drawdown time allows one batch per cell per 8-hour
work period, given 1 hour of flocculation followed by two hours of settling.

See BMP C251: Construction Stormwater Filtration for details on sizing the filtration system at the
end of the batch chemical treatment system.

If the chemical treatment system design does not allow you to discharge at the rates as required by
Element 3: Control Flow Rates, and if the site has a permanent Flow Control BMP that will serve the
planned development, the discharge from the chemical treatment system may be directed to the per-
manent Flow Control BMP to comply with Element 3: Control Flow Rates. In this case, all discharge
(including water passing through the treatment system and stormwater bypassing the treatment sys-
tem) will be directed into the permanent Flow Control BMP. If site constraints make locating the
untreated stormwater storage pond difficult, the permanent Flow Control BMP may be divided to
serve as the untreated stormwater storage pond and the post-treatment temporary flow control
pond. A berm or barrier must be used in this case so the untreated water does not mix with the
treated water. Both untreated stormwater storage requirements, and adequate post-treatment flow
control must be achieved. The designer must document in the Construction SWPPP how the per-
manent Flow Control BMP is able to attenuate the discharge from the site to meet the requirements
of Element 3: Control Flow Rates. If the design of the permanent Flow Control BMP was modified
for temporary construction flow control purposes, the construction of the permanent Flow Control
BMP must be finalized, as designed for its permanent function, at project completion.

Flow-Through Chemical Treatment Systems

Background on Flow-Through Chemical Treatment Systems

A flow-through chemical treatment system adds a sand filtration component to the batch chemical
treatment system's treatment train following flocculation. The coagulant is added to the stormwater
upstream of the sand filter so that the coagulation and flocculation step occur immediately prior to the
filter. The advantage of a flow-through chemical treatment system is the time saved by immediately
filtering the water, as opposed to waiting for the clarification process necessary in a batch chemical
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treatment system. See BMP C251: Construction Stormwater Filtration for more information on fil-
tration.

Design and Installation of Flow-Through Chemical Treatment Systems

At a minimum, a flow-through chemical treatment system consists of a stormwater collection system
(either a temporary diversion or the permanent site drainage system), an untreated stormwater stor-
age pond, and a chemically enhanced sand filtration system.

As with a batch treatment system, stormwater is collected at interception point(s) on the site and is
diverted by gravity or by pumping to an untreated stormwater storage pond or other untreated storm-
water holding area. The stormwater is stored until treatment occurs. It is important that the holding
pond be large enough to provide adequate storage.

Stormwater is then pumped from the untreated stormwater storage pond to the chemically
enhanced sand filtration system where a coagulant is added. Adjustments to pH may be necessary
before coagulant addition. The sand filtration system continually monitors the stormwater effluent for
turbidity and pH. If the discharge water is ever out of an acceptable range for turbidity or pH, the
water is returned to the untreated stormwater pond where it will begin the treatment process again.

Sizing Flow-Through Chemical Treatment Systems

Refer to BMP C251: Construction Stormwater Filtration for sizing requirements of flow-through
chemical treatment systems.

Factors Affecting the Chemical Treatment Process

Coagulants

Cationic polymers can be used as coagulants to destabilize negatively charged turbidity particles
present in natural waters, wastewater and stormwater. Polymers are large organic molecules that
are made up of subunits linked together in a chain-like structure. Attached to these chain-like struc-
tures are other groups that carry positive or negative charges, or have no charge. Polymers that
carry groups with positive charges are called cationic, those with negative charges are called
anionic, and those with no charge (neutral) are called nonionic. In practice, the only way to determ-
ine whether a polymer is effective for a specific application is to perform preliminary or on-site test-

ing.

Aluminum sulfate (alum) can also be used as a coagulant, as this chemical becomes positively
charged when dispersed in water.

Polymers are available as powders, concentrated liquids, and emulsions (which appear as milky
liquids). The latter are petroleum based, which are not allowed for construction stormwater treat-
ment. Polymer effectiveness can degrade with time and also from other influences. Thus, man-
ufacturers' recommendations for storage should be followed. Manufacturer’'s recommendations
usually do not provide assurance of water quality protection or safety to aquatic organisms. Con-
sideration of water quality protection is necessary in the selection and use of all polymers.
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Application

Application of coagulants at the appropriate concentration or dosage rate for optimum turbidity
removal is important for management of chemical cost, for effective performance, and to avoid
aquatic toxicity. The optimum dose in a given application depends on several site-specific features.
Turbidity of untreated water can be important with turbidities greater than 5,000 NTU. The surface
charge of particles to be removed is also important. Environmental factors that can influence dosage
rate are water temperature, pH, and the presence of constituents that consume or otherwise affect
coagulant effectiveness. Laboratory experiments indicate that mixing previously settled sediment
(floc sludge) with the untreated stormwater significantly improves clarification, therefore reducing
the effective dosage rate. Preparation of working solutions and thorough dispersal of coagulants in
water to be treated is also important to establish the appropriate dosage rate.

For a given water sample, there is generally an optimum dosage rate that yields the lowest residual
turbidity after settling. When dosage rates below this optimum value (underdosing) are applied,
there is an insufficient quantity of coagulant to react with, and therefore destabilize, all of the turbidity
present. The result is residual turbidity (after flocculation and settling) that is higher than with the
optimum dose. Overdosing, application of dosage rates greater than the optimum value, can also
negatively impact performance. Like underdosing, the result of overdosing is higher residual turbidity
than that with the optimum dose.

Mixing
The G-value, or just "G", is often used as a measure of the mixing intensity applied during coagu-

lation and flocculation. The symbol G stands for “velocity gradient”, which is related in part to the
degree of turbulence generated during mixing. High G-values mean high turbulence, and vice versa.

High G-values provide the best conditions for coagulant addition. With high G's, turbulence is high
and coagulants are rapidly dispersed to their appropriate concentrations for effective destabilization
of particle suspensions.

Low G-values provide the best conditions for flocculation. Here, the goal is to promote formation of
dense, compact flocs that will settle readily. Low G's provide low turbulence to promote particle col-
lisions so that flocs can form. Low G's generate sufficient turbulence such that collisions are effective
in floc formation, but do not break up flocs that have already formed.

pH Adjustment

The pH must be in the proper range for the coagulants to be effective, which is typically 6.5 to 8.5. As
polymers tend to lower the pH, it is important that the stormwater have sufficient buffering capacity.
Buffering capacity is a function of alkalinity. Without sufficient alkalinity, the application of the polymer
may lower the pH to below 6.5. A pH below 6.5 not only reduces the effectiveness of the polymer as
a coagulant, but it may also create a toxic condition for aquatic organisms. Stormwater may not be
discharged without readjustment of the pH to above 6.5. The target pH should be within 0.2 stand-
ard units of the receiving water's pH.

Experience gained at several projects in the City of Redmond has shown that the alkalinity needs to
be at least 50 mg/L to prevent a drop in pH to below 6.5 when the polymer is added.
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Maintenance Standards

Monitoring

At a minimum, the following monitoring shall be conducted. Test results shall be recorded on a daily
log kept on site. Additional testing may be required by the NPDES permit based on site conditions.

» Operational Monitoring
o Total volume treated and discharged.

o Flow must be continuously monitored and recorded at not greater than 15-minute inter-
vals.

o Type and amount of chemical used for pH adjustment.
o Type and amount of coagulant used for treatment.
o Settling time.

« Compliance Monitoring

o Influent and effluent pH, flocculent chemical concentration, and turbidity must be con-
tinuously monitored and recorded at not greater than 15-minute intervals.

o pH and turbidity of the receiving water.
« Biomonitoring

o Treated stormwater must be non-toxic to aquatic organisms. Treated stormwater must
be tested for aquatic toxicity or residual chemicals. Frequency of biomonitoring will be
determined by Ecology.

o Residual chemical tests must be approved by Ecology prior to their use.

o [ftesting treated stormwater for aquatic toxicity, you must test for acute (lethal) toxicity.
Bioassays shall be conducted by a laboratory accredited by Ecology, unless otherwise
approved by Ecology. Acute toxicity tests shall be conducted per the CTAPE protocol
and Appendix G of Whole Effluent Toxicity Testing Guidance and Test Review Criteria
(Marshall, 2016).

Discharge Compliance

Prior to discharge, treated stormwater must be sampled and tested for compliance with pH, floc-
culent chemical concentration, and turbidity limits. These limits may be established by the Con-
struction Stormwater General Permit or a site-specific discharge permit. Sampling and testing for
other pollutants may also be necessary at some sites. pH must be within the range of 6.5 to 8.5 stand-
ard units and not cause a change in the pH of the receiving water by more than 0.2 standard units.
Treated stormwater samples and measurements shall be taken from the discharge pipe or another
location representative of the nature of the treated stormwater discharge. Samples used for determ-
ining compliance with the water quality standards in the receiving water shall not be taken from the
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treatment pond prior to decanting. Compliance with the water quality standards is determined in the
receiving water.

Operator Training

Each project site using chemical treatment must have a trained operator who is certified for oper-
ation of an Enhanced Chemical Treatment system. The operator must be trained and certified by an
organization approved by Ecology. Organizations approved for operator training are found at the fol-
lowing website:

https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Stormwater-permittee-
guidance-resources/Contaminated-water-on-construction-sites

Sediment Removal and Disposal

« Sediment shall be removed from the untreated stormwater storage pond and treatment cells
as necessary. Typically, sediment removal is required at least once during a wet season and
at the decommissioning of the chemical treatment system. Sediment remaining in the cells
between batches may enhance the settling process and reduce the required chemical
dosage.

« Sediment that is known to be non-toxic may be incorporated into the site away from drain-
ages.

BMP C251: Construction Stormwater Filtration

Purpose

Filtration removes sediment from runoff originating from disturbed areas of the site.

Conditions of Use

Traditional Construction Stormwater BMPs used to control soil erosion and sediment loss from con-
struction sites may not be adequate to ensure compliance with the water quality standard for tur-
bidity in the receiving water. Filtration may be used in conjunction with gravity settling to remove
sediment as small as fine silt (0.5 um). The reduction in turbidity will be dependent on the particle
size distribution of the sediment in the stormwater. In some circumstances, sedimentation and fil-
tration may achieve compliance with the water quality standard for turbidity.

The use of construction stormwater filtration does not require approval from Ecology as long as treat-
ment chemicals are not used. Filtration in conjunction with BMP C250: Construction Stormwater
Chemical Treatment requires testing under the Chemical Technology Assessment Protocol — Eco-
logy (CTAPE) before it can be initiated. Approval from Ecology must be obtained at each site where
chemical use is proposed prior to use. See https://-
fortress.wa.gov/ecy/publications/SummaryPages/ecy070258.html for a copy of the Request for
Chemical Treatment form.
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Design and Installation Specifications

Two types of filtration systems may be applied to construction stormwater treatment: rapid and slow.

Rapid filtration systems are the typical system used for water and wastewater treatment. They can
achieve relatively high hydraulic flow rates, on the order of 2 to 20 gpm/sf, because they have auto-
matic backwash systems to remove accumulated solids.

Slow filtration systems have very low hydraulic rates, on the order of 0.02 gpm/sf, because they do
not have backwash systems. Slow filtration systems have generally been used as post construction
BMPs to treat stormwater (see V-6 Filtration BMPs). Slow filtration is mechanically simple in com-
parison to rapid filtration, but requires a much larger filter area.

Filter Types and Efficiencies

Sand media filters are available with automatic backwashing features that can filter to 50 um particle
size. Screen or bag filters can filter down to 5 um. Fiber wound filters can remove particles down to
0.5 um. Filters should be sequenced from the largest to the smallest pore opening. Sediment
removal efficiency will be related to particle size distribution in the stormwater.

Treatment Process and Description

Stormwater is collected at interception point(s) on the site and diverted to an untreated stormwater
sediment pond or tank for removal of large sediment, and storage of the stormwater before it is
treated by the filtration system. In a rapid filtration system, the untreated stormwater is pumped from
the pond or tank through the filtration media. Slow filtration systems are designed using gravity to
convey water from the pond or tank to and through the filtration media.

Sizing
Filtration treatment systems must be designed to control the velocity and peak volumetric flow rate

that is discharged from the system and consequently the project site. See Element 3: Control Flow
Rates for further details on this requirement.

The untreated stormwater storage pond or tank should be sized to hold 1.5 times the volume of run-
off generated from the site during the 10-year, 24-hour storm event, minus the filtration treatment
system flowrate for an 8-hour period. For a chitosan-enhanced sand filtration system, the filtration
treatment system flowrate should be sized using a hydraulic loading rate between 6-8 gpm/ft2. Other
hydraulic loading rates may be more appropriate for other systems. Bypass should be provided
around the filtration treatment system to accommodate extreme storm events. Runoff volume shall
be calculated using the methods presented in [lI-2.3 Single Event Hydrograph Method. Worst-case
land cover conditions (i.e., producing the most runoff) should be used for analyses (in most cases,
this would be the land cover conditions just prior to final landscaping).

If the filtration treatment system design does not allow you to discharge at the rates as required by
Element 3: Control Flow Rates, and if the site has a permanent Flow Control BMP that will serve the
planned development, the discharge from the filtration treatment system may be directed to the per-
manent Flow Control BMP to comply with Element 3: Control Flow Rates. In this case, all discharge
(including water passing through the treatment system and stormwater bypassing the treatment
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system) will be directed into the permanent Flow Control BMP. If site constraints make locating the
untreated stormwater storage pond difficult, the permanent Flow Control BMP may be divided to
serve as the untreated stormwater storage pond and the post-treatment temporary flow control
pond. A berm or barrier must be used in this case so the untreated water does not mix with the
treated water. Both untreated stormwater storage requirements, and adequate post-treatment flow
control must be achieved. The designer must document in the Construction SWPPP how the per-
manent Flow Control BMP is able to attenuate the discharge from the site to meet the requirements
of Element 3: Control Flow Rates. If the design of the permanent Flow Control BMP was modified
for temporary construction flow control purposes, the construction of the permanent Flow Control
BMP must be finalized, as designed for its permanent function, at project completion.

Maintenance Standards

« Rapid sand filters typically have automatic backwash systems that are triggered by a pre-set
pressure drop across the filter. If the backwash water volume is not large or substantially more
turbid than the untreated stormwater stored in the holding pond or tank, backwash return to
the untreated stormwater pond or tank may be appropriate. However, other means of treat-
ment and disposal may be necessary.

« Screen, bag, and fiber filters must be cleaned and/or replaced when they become clogged.

« Sediment shall be removed from the storage and/or treatment ponds as necessary. Typically,
sediment removal is required once or twice during a wet season and at the decommissioning
of the ponds.

« Disposal of filtration equipment must comply with applicable local, state, and federal reg-
ulations.

BMP C252: Treating and Disposing of High pH Water

Purpose

When pH levels in stormwater rise above 8.5, it is necessary to lower the pH levels to the acceptable
range of 6.5 to 8.5 prior to discharge to surface or ground water. A pH level range of 6.5 t0 8.5 is typ-
ical for most natural watercourses, and this neutral pH range is required for the survival of aquatic
organisms. Should the pH rise or drop out of this range, fish and other aquatic organisms may
become stressed and may die.

Conditions of Use

« The water quality standard for pH in Washington State is in the range of 6.5 to 8.5. Storm-
water with pH levels exceeding water quality standards may be either neutralized on site or
disposed of to a sanitary sewer or concrete batch plant with pH neutralization capabilities.

« Neutralized stormwater may be discharged to surface waters under the Construction Storm-
water General permit.

« Neutralized process water such as concrete truck wash-out, hydro-demolition, or saw-cutting
slurry must be managed to prevent discharge to surface waters. Any stormwater
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Appendix C
Correspondence

Site is less than 1 acre, so a Construction
Stormwater General Permit is not required
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Construction Stormwater Site Inspection Form

Project Name Permit # Inspection Date Time

Name of Certified Erosion Sediment Control Lead (CESCL) or qualified inspector if less than one acre
Print Name:

Approximate rainfall amount since the last inspection (in inches):

Approximate rainfall amount in the last 24 hours (in inches):

Current Weather Clear I:l Cloudy I:l Mist I:l Rain |:| Wind D Fog I:l

A. Type of inspection: Weekly I:l Post Storm Event I:l Other I:l

B. Phase of Active Construction (check all that apply):

Pre Construction/installation of erosion/sediment controls Clearing/Demo/Grading Infrastructure/storm/roads
Concrete pours Vertical Construction/buildings Utilities
Offsite improvements Site temporary stabilized Final stabilization

C. Questions:

1. Were all areas of construction and discharge points inspected? Yes  No
2. Did you observe the presence of suspended sediment, turbidity, discoloration, or oil sheen Yes ~ No
3. Was a water quality sample taken during inspection? (refer to permit conditions S4 & S5)  Yes  No
4. Was there a turbid discharge 250 NTU or greater, or Transparency 6 cm or less?* Yes  No
5. If yes to #4 was it reported to Ecology? Yes  No
6. Is pH sampling required? pH range required is 6.5 to 8.5. Yes No

If answering yes to a discharge, describe the event. Include when, where, and why it happened; what action was taken,
and when.

*If answering yes to # 4 record NTU/Transparency with continual sampling daily until turbidity is 25 NTU or less/ transparency is 33
cm or greater.

Sampling Results: Date:

Parameter Method (circle one) Result Other/Note
NTU cm pH

Turbidity tube, meter, laboratory

pH Paper, kit, meter
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Construction Stormwater Site Inspection Form

D. Check the observed status of all items. Provide “Action Required “details and dates.

Element #

Inspection

BMPs
Inspected

yes | no | n/a

BMP needs
maintenance

BMP
failed

Action
required
(describe in
section F)

1
Clearing
Limits

Before beginning land disturbing
activities are all clearing limits,
natural resource areas (streams,
wetlands, buffers, trees) protected
with barriers or similar BMPs? (high
visibility recommended)

2
Construction
Access

Construction access is stabilized
with quarry spalls or equivalent
BMP to prevent sediment from
being tracked onto roads?

Sediment tracked onto the road
way was cleaned thoroughly at the
end of the day or more frequent as
necessary.

3
Control Flow
Rates

Are flow control measures installed
to control stormwater volumes and
velocity during construction and do
they protect downstream
properties and waterways from
erosion?

If permanent infiltration ponds are
used for flow control during
construction, are they protected
from siltation?

4
Sediment
Controls

All perimeter sediment controls
(e.g. silt fence, wattles, compost
socks, berms, etc.) installed, and
maintained in accordance with the
Stormwater Pollution Prevention
Plan (SWPPP).

Sediment control BMPs (sediment
ponds, traps, filters etc.) have been
constructed and functional as the
first step of grading.

Stormwater runoff from disturbed
areas is directed to sediment
removal BMP.

5
Stabilize
Soils

Have exposed un-worked soils
been stabilized with effective BMP
to prevent erosion and sediment
deposition?
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Construction Stormwater Site Inspection Form

Element #

Inspection

BMPs
Inspected

yes | no | n/a

BMP needs
maintenance

BMP
failed

Action
required
(describe in
section F)

5
Stabilize Soils
Cont.

Are stockpiles stabilized from erosion,
protected with sediment trapping
measures and located away from drain
inlet, waterways, and drainage
channels?

Have soils been stabilized at the end of
the shift, before a holiday or weekend
if needed based on the weather
forecast?

6
Protect
Slopes

Has stormwater and ground water
been diverted away from slopes and
disturbed areas with interceptor dikes,
pipes and or swales?

Is off-site storm water managed
separately from stormwater generated
on the site?

Is excavated material placed on uphill
side of trenches consistent with safety
and space considerations?

Have check dams been placed at
regular intervals within constructed
channels that are cut down a slope?

7
Drain Inlets

Storm drain inlets made operable
during construction are protected.

Are existing storm drains within the
influence of the project protected?

8
Stabilize
Channel and
Outlets

Have all on-site conveyance channels
been designed, constructed and
stabilized to prevent erosion from
expected peak flows?

Is stabilization, including armoring
material, adequate to prevent erosion
of outlets, adjacent stream banks,
slopes and downstream conveyance
systems?

9
Control
Pollutants

Are waste materials and demolition
debris handled and disposed of to
prevent contamination of stormwater?

Has cover been provided for all
chemicals, liquid products, petroleum
products, and other material?

Has secondary containment been
provided capable of containing 110%
of the volume?

Were contaminated surfaces cleaned
immediately after a spill incident?

Were BMPs used to prevent
contamination of stormwater by a pH
modifying sources?
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Construction Stormwater Site Inspection Form

Element # | Inspection BMPs BMP needs BMP Action
Inspected maintenance failed required
yes | no | n/a (describe in
section F)
9 Wheel wash wastewater is handled
Cont. and disposed of properly.
10 Concrete washout in designated areas.
Control No washout or excess concrete on the
Dewatering | ground.
Dewatering has been done to an
approved source and in compliance
with the SWPPP.
Were there any clean non turbid
dewatering discharges?
11 Are all temporary and permanent
Maintain erosion and sediment control BMPs
BMP maintained to perform as intended?
12 Has the project been phased to the
Manage the | maximum degree practicable?
Project Has regular inspection, monitoring and
maintenance been performed as
required by the permit?
Has the SWPPP been updated,
implemented and records maintained?

E. Check all areas that have been inspected. v
All in place BMPs D All disturbed soils D All concrete wash out area I:l All material storage areas D

All discharge locations

D All equipment storage areas

|:| All construction entrances/exits

F. Elements checked “Action Required” (section D) describe corrective action to be taken. List the element number;
be specific on location and work needed. Document, initial, and date when the corrective action has been completed
and inspected.

Element Description and Location Action Required Completion | Initials

# Date

Attach additional page if needed

Sign the following certification:
“| certify that this report is true, accurate, and complete, to the best of my knowledge and belief”

Inspected by: (print) (Signature) Date:

Title/Qualification of Inspector:
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Print Approved Listing Page 1 of 2

Listing ID: 10862
Main Listing Information

Listing ID: 10862 2014 Category: 5
Waterbody Name: PUYALLUP RIVER 2012 Category: 3
Medium: Water 2008 Category: 3
Parameter: Temperature 2004 Category: 1

WQI Project: None Assigned On 1998 303(d) List?: N
Designated Use: None Assigned On 1996 303(d) List?: N

Assessment Unit
Assessment Unit ID: 17110014000028
Location Identification

Counties: Pierce WRIA: 10 - Puyallup-White
Waterbody ID (WBID): None Assigned Waterbody Class: RA
Town/Range/Section (Legacy): 20N-4E-18

Basis

Location ID: 10A050 -- In 2003, between 7/25/2003 and 9/24/2003, the 7-day mean of daily
maximum values (7DADmax) exceeded the criterion for this waterbody (16°C) on 39 of 62 d:

(63%); The maximum exceedance during this period was 18.4°C for the 7-day period center:
7/29/2003;

Location ID: 10A050 -- In 2002, between 7/18/2002 and 9/25/2002, the 7-day mean of daily
maximum values (7DADmax) exceeded the criterion for this waterbody (16°C) on 19 of 70 d:
(27%); The maximum exceedance during this period was 17.46°C for the 7-day period cente
on 8/11/2002;

Puyallup Tribe of Indians unpublished data at RM 10.3 (submitted by Char Naylor on 3 Marc
2003) show a 7-day mean of maximum daily temperature of 17.48 degrees C for the week e
15 August 2002, with a maximum daily maximum temperature of 18.18 degrees C collected

August 2002.

Ebbert, 2002. Shows no excursions beyond the criterion from measurements collected in 20
and 2001.

Hallock (2001) Dept. of Ecology Ambient Monitoring Station 10A070 (PUYALLUP RIVER AT
MERIDIAN ST) shows 0 excursions beyond the criterion out of 62 samples collected betwee
1993 - 2001.

Hallock (2001) Dept. of Ecology Ambient Monitoring Station 10A050 (Puyallup R @ Puyallug
(USGS)) shows 0 excursions beyond the criterion out of 6 samples collected between 1993 -
2001.

Remarks

Remark Modified Modified Visit
By On

https://apps.ecology.wa.gov/approvedwqa/ApprovedPrintListing.aspx?LISTING ID=10862 2/14/2020



Print Approved Listing Page 2 of 2

Combined Listing: Listing IDs 36172, 10871 were rolled into this Chad Brown 9/24/2015 Public
listing
As a result of merging of three stream reaches into a single
assessment unit in 2014, this record was merged with the Patrick Lizon 10/29/2014  Public
records formerly associated with Listing IDs 10871 and 36172.
The Category 5 impairment determination is based on the
application of the current temperature criterion to data from the Patrick Lizon 10/29/2014  Public
years 2003 and 2003.
Data for 2002 and 2003 does not cover the core critical season Nicholas
for temperature. Maximum temperatures may be higher than 4/24/2014 Public
) Groebner
observed data;
EIM
User Study ID: User Location ID:
AMSO001E 10A070
AMSO004 10A050
Print

https://apps.ecology.wa.gov/approvedwqa/ApprovedPrintListing.aspx?LISTING ID=10862 2/14/2020



Print Approved Listing Page 1 of 2

Listing ID: 10874
Main Listing Information

Listing ID: 10874 2014 Category: 5
Waterbody Name: PUYALLUP RIVER 2012 Category: 5
Medium: Water 2008 Category: 5
Parameter: Mercury 2004 Category: 2

WQI Project: None Assigned On 1998 303(d) List?: N
Designated Use: None Assigned On 1996 303(d) List?: N

Assessment Unit
Assessment Unit ID: 17110014000028
Location Identification

Counties: Pierce WRIA: 10 - Puyallup-White
Waterbody ID (WBID): None Assigned Waterbody Class: RA
Town/Range/Section (Legacy): 20N-4E-22

Basis

Location ID(s) [10A070] -- In 2006, 1 of 3 sample event(s) exceeded Washington's Aquatic Life
Chronic criterion.

Location ID(s) [10A070] -- In 2005, 2 of 2 sample event(s) did not exceed Washington's Aquatic
Life Chronic criterion.

Location ID(s) [10A050] -- In 2003, 1 of 4 sample event(s) exceeded Washington's Aquatic Life
Chronic criterion.

Location ID(s) [10A050] -- In 2002, 2 of 2 sample event(s) did not exceed Washington's Aquatic
Life Chronic criterion.

Puyallup Tribe of Indians unpublished data (submitted by Char Naylor on 3 March 2003) show 1
excursion beyond the chronic criterion from 3 samples collected in 2002 at RM 5.8 and no
excursions beyond the chronic criterion from 2 samples collected in 2002 at RM 10.3.

Hallock (2001) Dept. of Ecology Ambient Monitoring Station 10A070 (PUYALLUP RIVER AT
MERIDIAN ST) shows 1 excursions beyond the criterion out of 11 samples collected between
1993 - 2001.

Location ID(s) [10A070] -- A sample collected on 09/28/1994 exceeded the chronic criterion:
0.017 ugl/L.

Remarks

Modified Modified S
Remark By On Visibility

Combined Listing: Listing IDs 45375, 35421, 35332 were rolled

) oo Chad Brown 9/24/2015 Public
into this listing

Two or more samples collected in a three-year period exceeded Brandee Era-

the Aquatic Life criterion; therefore the Assessment Unit meets ; 12/15/2014  Public
: o Miller

the requirements for a Category 5 determination.

Samples obtained after 1996 must be collected using EPA

Method 1669 for sampling and EPA Method 1631 for analysis of Jessica
the sample. As a result, this listing is moved from Category 5to Archer
Category 3 - insufficient data.

10/27/2014 Private

https://apps.ecology.wa.gov/approvedwqa/ApprovedPrintListing.aspx?LISTING ID=10874 2/14/2020



Print Approved Listing

Page 2 of 2

EIM
User Study ID: User Location ID:
AMSO001 10A070
AMS001 10A070
AMSO001E 10A070

Print

https://apps.ecology.wa.gov/approvedwqa/ApprovedPrintListing.aspx?LISTING ID=10874 2/14/2020



Appendix G
Contaminated
Site Information

To our knowledge, there is no onsite soil or




Appendix H
Engineering
Calculations

None, no sediment trap is proposed.
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RILEYGROUP

April 9, 2024

Cliff Rapp

Logistics Maintenance Manager
Puyallup Fred Meyer Distribution Center
2200 North Meridian

Puyallup, Washington 98371

RE: Geotechnical Exploration and Recommendation
Puyallup Fred Meyer Distribution Center — Truck Entrance
2200 North Meridian
Puyallup, Washington 98371
RGI Project No. 2017-206-2

Dear Mr. Rapp:

As requested, The Riley Group, Inc. (RGI) has performed a geotechnical exploration at the site.
This report summarizes our findings and recommendations for the proposed truck entrance
with related guard house.

Site Observations

On March 27, 2024, RGI observed the site condition and performed a subsurface exploration
by observing excavation of two test pits excavated to a maximum depth of 12.5 feet below
ground surface (bgs) in the proposed truck entrance and guard house in the northwest corner
of the site. The test pit locations are shown on the site plan. The following presents our
findings of the soil conditions and recommendations for the proposed project.

Subsurface Soil and Groundwater

Test pits TP-1 and TP-2 located near the east edge of the existing entrance driveway
encountered 5 to 10 feet of fill consisting of medium dense to very dense gravelly sand with
varying amounts of silt over native soils including loose to medium dense silty sand, medium
stiff sandy silt, and soft organic silt. Light ground water seepage was encountered at 1.5 feet
below the ground surface (bgs) at TP-2 that appears to be perched over dense soils.

Static ground water was not encountered during our exploration to a maximum depth of 12.5
feet bgs. RGI expects that the static ground water should be deeper.

More detailed descriptions of the subsurface conditions encountered are presented in the
attached logs.

Summary and Recommendations

Based on the explorations, the site is underlain by compressible soil below the upper 5 to 10
feet. If the proposed guard building foundation is supported on shallow footings, it will
experience a significant amount of post-construction settlement due to consolidation. To
avoid the potential damages due to settlements, building is typically supported on a deep
foundation system bearing on competent native soil. Due to the building is lightweighted, if it

Corporate Office
17522 Bothell Way Northeast
Bothell, Washington 98011

Phone 425.415.0551 ¥ Fax 425.415.0311

www.riley-group.com



Fred Meyer Distribution Center - Truck Entrance Page 2 April 9, 2024
Puyallup, Washington RGI Project #2017-206-2

can be designed to tolerate some differential settlement (or 1.5 inch every 20 feet), the
foundation and floor slab can be supported on 36 inches of reinforced structural fill.

RGI recommends that the pavement section be supported on 18 inches of structural fill. The
onsite fill is expected to be suitable for being reused as structural fill if the construction occurs
in dry season. If the construction occurs in winter season and the onsite fill cannot be properly
compacted, import structural fill should be considered. Alternatively, cement treatment of
onsite fill can be considered.

Detailed recommendations regarding the above issues and other geotechnical design
considerations are provided in the following sections. These recommendations should be
incorporated into the final design drawings and construction specifications.

RGI expects that site grading will consist of shallow cuts and fills to achieve building and
pavement grades and excavation for utilities including storm, water, sanitary sewer, and other
utilities.

Seismic Considerations

Liquefaction is a phenomenon where there is a reduction or complete loss of soil strength due
to an increase in water pressure induced by vibrations from a seismic event. Liquefaction
mainly affects geologically recent deposits of fine-grained sands that are below the
groundwater table. Soils of this nature derive their strength from intergranular friction. The
generated water pressure or pore pressure essentially separates the soil grains and eliminates
this intergranular friction, thus reducing or eliminating the soil’s strength.

Review of the Liquefaction Susceptibility Map of Pierce County, Washington by Stephen P.
Palmer, etc. (2004) indicates the site is mapped as having a high susceptibility to liquefaction.

Since the site has the potential for soil liquefaction during seismic event, it is should be
classified as site class F. Per ASCE 7-16, Section 20.3, buildings that have fundamental periods
of less than 0.5 second, site response analysis is not required.

Based on the International Building Code (IBC), RGI recommends the follow seismic
parameters for design.

A
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Fred Meyer Distribution Center - Truck Entrance Page 3 April 9, 2024
Puyallup, Washington RGI Project #2017-206-2

Table 1 IBC Seismic Parameters

2021 IBC Parameter Value
Site Soil Class! E2
Site Latitude 47.210217 N
Site Longitude -122.2940066 W

Maximum considered earthquake spectral response acceleration
Ss=1.277, 51 =0.439
parameters (g)

Spectral response acceleration parameters adjusted for site class (g) Sms =1.534, Sm1 =1.023

Design spectral response acceleration parameters (g) Sas =1.021, Sq1 =0.683

. Note: In general accordance with Chapter 20 of ASCE 7-10. The Site Class is based on the average characteristics
of the upper 100 feet of the subsurface profile.

2. Note: The 2021 IBC and ASCE 7-16 require a site soil profile determination extending to a depth of 100 feet for
seismic site classification. The current scope of our services does not include the required 100 foot soil profile
determination. Test pit explorations extended to a maximum depth of 12.5 feet, and this seismic site class
definition considers that similar soil continues below the maximum depth of the subsurface exploration. Additional
exploration to deeper depths would be required to confirm the conditions below the current depth of exploration.
3. Note: In accordance with ASCE 11.4.8, a ground motion hazard analysis is not required for the following cases:

e  Structures on Site Class E sites with Ss greater than or equal to 1.0, provided the site coefficient Fa is
taken as equal to that of Site Class C.

e Structures on Site Class D sites with S; greater than or equal to 0.2, provided that the value of the seismic
response coefficient Cs is determined by Eq. 12.8-2 for values of T < 1.5Ts and taken as equal to 1.5 times
the value computed in accordance with either Eq. 12.8-3 for T, > T > 1.5T; or Eq. 12.8-4 for T > TL.

e  Structures on Site Class E sites with S; greater than or equal to 0.2, provided that T is less than or equal to
Ts and the equivalent static force procedure is used for design.

The above exceptions do not apply to seismically isolated structures, structures with damping

systems or structures designed using the response history procedures of Chapter 16.

Erosion and Sediment Control

Potential sources or causes of erosion and sedimentation depend on construction methods,
slope length and gradient, amount of soil exposed and/or disturbed, soil type, construction
sequencing and weather. The impacts on erosion-prone areas can be reduced by
implementing an erosion and sedimentation control plan. The plan should be designed in
accordance with applicable city and/or county standards.

RGI recommends the following erosion control Best Management Practices (BMPs):

» Scheduling site preparation and grading for the drier summer and early fall months
and undertaking activities that expose soil during periods of little or no rainfall
> Establishing a quarry spall construction entrance

» Installing siltation control fencing or anchored straw or coir wattles on the downhill
side of work areas

» Covering soil stockpiles with anchored plastic sheeting
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> Revegetating or mulching exposed soils with a minimum 3-inch thickness of straw if
surfaces will be left undisturbed for more than one day during wet weather or one
week in dry weather

Directing runoff away from exposed soils and slopes
Decreasing runoff velocities with check dams, straw bales or coir wattles

Confining sediment to the project site

YV V V VY

Inspecting and maintaining erosion and sediment control measures frequently (The
contractor should be aware that inspection and maintenance of erosion control BMPs
is critical toward their satisfactory performance. Repair and/or replacement of
dysfunctional erosion control elements should be anticipated.)

Permanent erosion protection should be provided by reestablishing vegetation using
hydroseeding and/or landscape planting. Until the permanent erosion protection is
established, site monitoring should be performed by qualified personnel to evaluate the
effectiveness of the erosion control measures. Provisions for modifications to the erosion
control system based on monitoring observations should be included in the erosion and
sedimentation control plan.

Excavation

All temporary cut slopes associated with the site and utility excavations should be adequately
inclined to prevent sloughing and collapse. The site soils consisted of medium dense to very
dense fill comprised of gravelly sand with varying amounts of silt over native soils
including loose to medium dense silty sand, medium stiff sandy silt, and soft organic
silt.

Accordingly, for excavations more than 4 feet but less than 20 feet in depth, the temporary
side slopes should be laid back with a minimum slope inclination of 1.5:1 (Horizontal:Vertical)
in upper loose soil and 3H:4H in native glacial till. If there is insufficient room to complete the
excavations in this manner, or excavations greater than 20 feet in depth are planned, using
temporary shoring to support the excavations should be considered. For open cuts at the site,
RGI recommends:

» No traffic, construction equipment, stockpiles or building supplies are allowed at the
top of cut slopes within a distance of at least 5 feet from the top of the cut.

> Exposed soil along the slope is protected from surface erosion using waterproof tarps
and/or plastic sheeting.

> Construction activities are scheduled so that the length of time the temporary cut is
left open is minimized.

» Surface water is diverted away from the excavation.

> The general condition of slopes should be observed periodically by a geotechnical
engineer to confirm adequate stability and erosion control measures.
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In all cases, however, appropriate inclinations will depend on the actual soil and groundwater
conditions encountered during earthwork. Ultimately, the site contractor must be responsible
for maintaining safe excavation slopes that comply with applicable OSHA or WISHA guidelines.

Stripping and Site Preparation

Stripping efforts should include removal of pavements, vegetation, organic materials, and
deleterious debris from areas slated for pavement and utility construction.

RGI anticipates that some areas of loose soil may be present on the site after stripping
operations are complete. Prior to placement of structural fill, RGI recommends proofrolling
building and pavement subgrades and areas to receive structural fill. These areas should be
proofrolled under the observation of RGl and compacted to a firm and unyielding condition in
order to achieve a minimum compaction level of 95 percent of the modified proctor maximum
dry density as determined by the American Society of Testing and Materials D1557-09
Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Modified
Effort (ASTM D1557).

Proofrolling and adequate subgrade compaction can only be achieved when the soils are
within approximately £ 2 percent moisture content of the optimum moisture content. Soils
may be proofrolled with a heavy compactor, loaded double-axle dump truck, or other heavy
equipment under the observation of a RGI representative. This observer will assess the
subgrade conditions prior to filling.

Subgrade soils that become disturbed due to elevated moisture conditions should be
overexcavated to reveal firm, non-yielding, non-organic soils and backfilled with compacted
structural fill. In order to maximize utilization of site soils as structural fill, RGl recommends
that the earthwork portion of this project be completed during extended periods of warm and
dry weather, if possible. If earthwork is completed during the wet season (typically November
through May) it will be necessary to take extra precautionary measures to protect subgrade
soils. Wet season earthwork will require additional mitigative measures beyond what would
be expected during the drier summer and fall months.

Structural Fill

Once site preparation is complete, cuts and fills can be made to establish desired pavement
grades. Prior to placing fillL, RGI recommends proof-rolling as described above. RGI
recommends fill below the foundation and floor slab, behind retaining walls, and below
pavement and hardscape surfaces be placed in accordance with the following
recommendations for structural fill.

The suitability of excavated site soils and import soils for compacted structural fill use will
depend on the gradation and moisture content of the soil when it is placed. As the amount of
fines (that portion passing the U.S. No. 200 sieve) increases, soil becomes increasingly
sensitive to small changes in moisture content and adequate compaction becomes more
difficult or impossible to achieve. Soils containing more than about 5 percent fines cannot be
consistently compacted to a dense, non-yielding condition when the moisture content is more
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than 2 percent above or below optimum. Optimum moisture content is the moisture that
results in the greatest compacted dry density with a specified compactive effort.

The onsite fill may be suitable for use as structural fill if the moisture can be properly
controlled at the time of compaction if the construction occurs in dry weather. If the
construction occurs in winter or extended to wet season, it may be necessary to import clean,
granular soils to complete site work that meets the grading requirements listed in Table 2.

Table 2 Structural Fill Gradation

U.S. Sieve Size Percent Passing
4 inches 100
% inch 70 minimum
No. 4 35to 60
No. 200 Oto5*

*Based on minus 3/4 inch fraction.

Prior to use, a RGI representative should observe and test all materials imported to the site for
use as structural fill. Structural fill materials should be placed in uniform loose layers not
exceeding 12 inches and compacted as specified in Table 3. The soil’s maximum density and
optimum moisture should be determined by ASTM D1557.

Table 3 Structural Fill Compaction ASTM D1557

Minimum .
. . . Moisture Content
Location Material Type Compaction
Range
Percentage
General Fill (non- On-site granular or
. S 90 +3 -2
structural areas) approved imported fill soils
Pavement, Subgrade and | On-site granular or 95 + )
Base Course approved imported fill soils

Placement and compaction of structural fill should be observed by RGI. A representative
number of in-place density tests should be performed as the fill is being placed to confirm that
the recommended level of compaction is achieved.

Guard House

The proposed guard house foundations may be supported on at least 36 inches of reinforced
structural fill. The reinforcing should consist of TenCate Mirafi’BXG12 Biaxial Geogrid or
equivalent every 12 inches vertically with the first layer placed on the native soil or structural
fill surface. The reinforced structural fill should extend a minimum distance of three feet
beyond the foundations and should be installed and compacted following the
recommendations above.
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Typically, a reinforced concrete slab foundation with thickened edge is able to spread the
building load and reduce the amount of settlement. The reinforced slab will carry the building
load and transfer it to the bearing soil below it. With site preparation and structural fill
completed as described above, suitable support for slab-on-grade construction should be
provided.

Perimeter thickened edge foundations exposed to the weather should be at a minimum depth
of 18 inches below final exterior grades. RGl recommends designing reinforced slab for a net
allowable bearing capacity of 1,000 pounds per square foot (psf) on structural fill. For short-
term loads, such as wind and seismic, a 1/3 increase in this allowable capacity can be used. For
thickness design of the slab subjected to point loading, RGlI recommends using a subgrade
modulus (Ks) of 150 pounds per square inch per inch of deflection.

For designing foundations to resist lateral loads, a base friction coefficient of 0.25 can be used
for compacted structural fill. Passive earth pressures acting on the side of the thickened edge
can also be considered for resisting lateral loads. RGl recommends calculating this lateral
resistance using an equivalent fluid weight of 250 pounds per cubic foot (pcf). At perimeter
locations, RGI recommends not including the upper 12 inches of soil in this computation
because it can be affected by weather or disturbed by future grading activity. This value
assumes the foundation will be constructed neat against competent fill soil or backfilled with
structural fill as described above. The recommended friction coefficient and passive resistance
value includes a safety factor of 1.5.

The purpose of this option is to develop a firm base below the building to reduce the damages
caused by differential settlements due to consolidation settlement and during a seismic event.
It will not avoid or reduce the total settlement across the entire site. RGl recommends that
the building be designed to tolerate differential settlement of 1.5 inches every 20 feet along
the building length.

Slab-on-Grade

As described above, the slab-on-grade supported on shallow soil will be subject to a significant
amount of consolidation and liquefaction induced settlement during a seismic event. RGI
recommends that the slab be supported 3 feet reinforced structural fill.

Immediately below the floor slab, RGl recommends placing a 4-inch-thick capillary break layer
of clean, free-draining pea gravel, washed rock, or crushed rock that has less than 5 percent
passing the U.S. No. 200 sieve. This material will reduce the potential for upward capillary
movement of water through the underlying soil and subsequent wetting of the floor slab.
Where moisture by vapor transmission is undesirable, an 8- to 10-mil thick plastic membrane
should be placed on the 4-inch-thick layer of clean gravel or rock.

Drainage

Final exterior grades should promote free and positive drainage away from the building area.
Water must not be allowed to pond or collect adjacent to foundations or within the
immediate building area. For non-pavement locations, RGlI recommends providing a minimum
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drainage gradient of 3 percent for a minimum distance of 10 feet from the building perimeter.
In paved locations, a minimum gradient of 1 percent should be provided unless provisions are
included for collection and disposal of surface water adjacent to the structure.

Perimeter foundation drains shown on Figure 3 are typically installed around the perimeter of
the buildings. The foundation drains and roof downspouts should be tightlined separately to
an approved discharge facility. Subsurface drains must be laid with a gradient sufficient to
promote positive flow to a controlled point of approved discharge.

Pavement

Regardless of the relative compaction achieved, the subgrade must be firm and relatively
unyielding before paving. This condition should be verified by proofrolling with heavy
construction equipment or hand probe by inspector.

With the pavement subgrade prepared as described above, RGI recommends the following
new pavement sections for truck entrance paved with flexible asphalt concrete surfacing.

» For heavy truck traffic areas: 4 inches of Hot Mix Asphalt (HMA) over 8 inches of
crushed rock base (CRB) over 18 inches of structural fill over a woven fabric

The asphalt paving materials used should conform to the Washington State Department of
Transportation (WSDOT) specifications for Hot Mix Asphalt Class 1/2 inch and CRB surfacing.

RGI understands that concrete pavement is being considered by the design team. If concrete
pavement is used, RGlI recommends the following new pavement section.

» For heavy truck traffic areas: 5 inches of concrete over 4 inches of CRB over 18 inches
structural fill over a woven fabric

Long-term pavement performance will depend on surface drainage. A poorly-drained
pavement section will be subject to premature failure as a result of surface water infiltrating
into the subgrade soils and reducing their supporting capability.

For optimum pavement performance, surface drainage gradients of no less than two percent
are recommended. Also, some degree of longitudinal and transverse cracking of the pavement
surface should be expected over time. Regular maintenance should be planned to seal cracks
when they occur.

Cement Treatment

As discussed above, if the onsite fill cannot be properly compacted, import structural fill needs
to be used below the pavement section. As an alternative, cement treatment can be
considered for pavement subgrade support. If cement treatment will be used, the mix shall
consist of onsite fill Portland cement, and water (if necessary) uniformly mixed, graded,
compacted, finished, and compacted in accordance with these recommendations.

Portland Cement: Portland cement shall be Type Il and shall be provided in accordance with
Section 9-01 of the 2012 Washington State Department of Transportation (WSDOT) Standard
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Specifications. Cement may be stored on site for use during the treatment process in a closed
container

Water: Water shall be provided by the contractor and shall be free from substances
deleterious to the hardening of the soil-cement.

Soil Material: Soil material shall consist of native subgrade material, of selected excavation
material, or of a combination of these materials. The soil shall not contain roots, topsoil, or
any material deleterious to its reaction with cement.

Equipment: Mixing shall be accomplished by equipment that will produce soil-cement mixing
meeting the requirements for soil pulverization, cement and water application, mixing,
transporting, placing, compacting, finishing, and curing as recommended herein. Agricultural
disks or motor graders shall not be acceptable mixing equipment. The equipment shall have
the ability to supply metered water and have the ability to adjust the supply of water to the
material during the mixing procedure. While moving, the water supply shall deliver water
evenly across the full width of the machine, if water is necessary to be added. If, in the opinion
of the Engineer, the equipment is not equal to the above, the Contractor shall remove said
equipment from the jobsite and replace it with equipment meeting the requirements above.

Cement Spreading and Mixing: Mixing of the soil material, cement, and water shall be
accomplished by the mixed-in-place method. Cement shall be 3 to 6 percent by weight and
may vary depending on the moisture content of the soil.

No cement shall be spread more than 500 feet beyond the mixing operation, unless approved
by the Engineer. The mixing operation shall not exceed more than 500 feet beyond the
grading, shaping, and compaction operation. The operation of cement application, mixing,
spreading, compacting and finishing shall be continuous and completed within 4 hours from
the start of mixing. Any soil-cement mixture that has not been compacted shall not be left
undisturbed for longer than 30 minutes.

The operations of cement spreading, water application, and mixing shall be continuous and
completed in daylight. No cement spreading shall be allowed during high winds. No cement
shall be spread or soil-cement mixture mixed when the soil or subgrade is frozen.

Cement Spreading and Mixing Methods: Mixing shall be continued until the mixture is uniform
in color and at the required moisture content throughout. Operations of cement spreading,
water application, mixing, and grading mixed material shall result in a uniform soil, cement,
and water mixture for the full depth and width.

The cement shall be uniformly distributed and mixed with the pulverized material and any
existing underlying material or imported material as specified. The mixing operation may be
accomplished by using either the same machine used for the pulverizing operation or a
separate machine designed for in-place continuous mixing as approved by the Engineer.
Regardless of which method is used, a control system capable of metering or measuring the
cement application rate to an accuracy of plus/minus one pound per square yard shall be
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used. The equipment used to spread the cement shall have weighing scales, a foot per minute
gauge, and a RPM vane feeder in order to provide control of the cement distribution process.

Compaction: The cement-stabilized base will be uniformly compacted to a minimum of 95
percent of maximum density based on a moving average of five consecutive tests with no
individual test below 92 percent. Field density of compacted soil-cement shall be determined
by the nuclear method in the direct transmission mode (American Society for Testing and
Materials D6938-10 Standard Test Method for In-Place Density and Water Content of Soil and
Soil-Aggregate by Nuclear Methods (Shallow Depth) (ASTM D6938).

The specified optimum moisture content and maximum density shall be determined prior to
the start of construction and also in the field by a moisture-density test, (ASTM D1557), on
representative samples of soil-cement mixture obtained from the area being processed at the
time compaction begins. The soil-cement shall be compacted by a vibratory roller to the
specified density.

Finishing: When initial compaction is nearing completion at subgrade elevations, the surface
of the soil cement will be shaped to the required lines, grades, and cross section. The moisture
content of the surface material shall be maintained at or not less than 2 percent below or
above the specified optimum moisture content during finishing operation. Compaction and
finishing shall be done in such a manner as to produce, in not longer than 2 hours, a smooth,
dense surface free of compaction planes, cracks, ridges, or loose material.

With the pavement subgrade prepared following the above procedure, RGl recommends the
following alternative pavement sections for heavy truck traffic paved with flexible asphalt and
concrete surfacing.

» Flexible Asphalt: 4 inches of HMA over 4 inches of CRB over 18 inches of treated soil
subgrade

» Concrete Surface: 5 inches of concrete over 4 inches of CRB over 18 inches of treated
soil subgrade

If you have any questions or reauire additional information, please contact us.

Respectfully submitted,

THE RILEY GROUP, INC.

Eric L. Woods, LG Ricky R. Wang, P
Senior Project Geologist | ERIC L. WOODS Principal Engineer

Attachments:  Figure 1. Site Vicinity Map
Figure 2. Geotechnical Exploration Plan
Figure 3. Typical Footing Drain Detail
Test Pit Logs
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Project Number: 2017-206-2
Client: The Kroger Co.

Project Name: Fred Meyer Distribution Center - Truck Entrance
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Test Pit No.: TP-1

r

Date(s) Excavated: 3/27/2024

Logged By ELW

Surface Conditions: Grass

Excavation Method: Test Pit

Bucket Size: N/A

Total Depth of Excavation: 12.5 feet bgs

Excavator Type: Mini Excavator

Excavating Contractor: Chavira Associates

Approximate
Surface Elevation N/A

Groundwater Level: Not Encountered

Sampling
Method(s) Crab

Compaction Method Bucket

Test Pit Backfill: Cuttings

Location 2200 North Meridian, Puyallup, Washington

Tan sandy SILT, medium stiff, moist
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w [a (C/)s 8 S o MATERIAL DESCRIPTION REMARKS AND OTHER TESTS

— 0 - m -

7@% 6" topsoil
Fill Gray gravelly SAND, medium dense, moist (Fill)
I 8% moisture
- - Contains trace concrete and metal debris -
1 57 ML

24% moisture, 68% fines

Tan silty SAND, loose to medium dense, moist

25% moisture, 33% fines

Test Pit terminated at 12.5'

The Riley Group, Inc.
17522 Bothell Way NE, Bothell, WA 98011




Project Number: 2017-206-2
Client: The Kroger Co.

Project Name: Fred Meyer Distribution Center - Truck Entrance
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Test Pit No.: TP-2

r

Date(s) Excavated: 3/27/2024

Logged By ELW

Surface Conditions: Grass

Excavation Method: Test Pit

Bucket Size: N/A

Total Depth of Excavation: 11 feet bgs

Excavator Type: Mini Excavator

Excavating Contractor: Chavira Associates

Approximate

Surface Elevation N/A

Groundwater Level: Seepage at 1.5’

Sampling
Method(s) Crab

Compaction Method Bucket

Test Pit Backfill: Cuttings

Location 2200 North Meridian, Puyallup, Washington
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] 0 3 " H
-~ 6"topsoil

Brown silty gravelly SAND, medium dense, moist (Fill)

Light groundwater seepage

Becomes gray, very dense

Becomes dense

11% moisture, 20% fines

5% moisture

I m e

Gray gravelly SAND with some silt, medium dense, moist

'(:Fill)_
abric at 10 feet

9% moisture, 12% fines

oL

Black ORGANIC SILT, soft, moist

44% moisture

Test Pit terminated at 11'

The Riley Group, Inc.
17522 Bothell Way NE, Bothell, WA 98011




Project Number: 2017-206-2
Client: The Kroger Co.

Project Name: Fred Meyer Distribution Center - Truck Entrance

NN Key to Logs
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Sample Type

MATERIAL DESCRIPTION

REMARKS AND OTHER TESTS

E Sample Number
[0] uscs symbol
E Graphic Log

H Elevation (feet)
H Depth (feet)
w

COLUMN DESCRIPTIONS

Elevation (feet): Elevation (MSL, feet).
Depth (feet): Depth in feet below the ground surface.
Sample Type: Type of soil sample collected at the depth interval
shown.
E] Sample Number: Sample identification number.

FIELD AND LABORATORY TEST ABBREVIATIONS

CHEM: Chemical tests to assess corrosivity
COMP: Compaction test
CONS: One-dimensional consolidation test
LL: Liquid Limit, percent

MATERIAL GRAPHIC SYMBOLS

235 e

SILT, SILT w/SAND, SANDY SILT (ML)

TYPICAL SAMPLER GRAPHIC SYMBOLS

GENERAL NOTES

of subsurface conditions at other locations or times.

The Riley Group, Inc.

7] L8]

USCS Symbol: USCS symbol of the subsurface material.

[6] Graphic Log: Graphic depiction of the subsurface material
encountered.

MATERIAL DESCRIPTION: Description of material encountered.
May include consistency, moisture, color, and other descriptive
text.

REMARKS AND OTHER TESTS: Comments and observations
regarding drilling or sampling made by driller or field personnel.

PI: Plasticity Index, percent

SA: Sieve analysis (percent passing No. 200 Sieve)
UC: Unconfined compressive strength test, Qu, in ksf
WA: Wash sieve (percent passing No. 200 Sieve)

Low plasticity PEAT (OL)

i JE—

OTHER GRAPHIC SYMBOLS

E Auger sampler [@ CME Sampler ﬂ Pitcher Sample = Water level (at time of drilling, ATD)
—Y Water level (after waiting, AW
Q 2-inch-OD unlined split ) ( . ) o ) ) -
Bulk Sample Grab Sample \ Minor change in material properties within a
A spoon (SPT) T stratum
3-inch-OD California w/ 2.5-inch-OD Modified Shelby Tube (Thin-walled, _ _ Inferred/gradational contact between strata
brass rings California w/ brass liners fixed head)

—?— Queried contact between strata

1: Soil classifications are based on the Unified Soil Classification System. Descriptions and stratum lines are interpretive, and actual lithologic changes may be
gradual. Field descriptions may have been modified to reflect results of lab tests.
2: Descriptions on these logs apply only at the specific boring locations and at the time the borings were advanced. They are not warranted to be representative

17522 Bothell Way NE, Bothell, WA 98011



THE RILEY GROUP, INC.
17522 Bothell Way NE
Bothell, WA 98011

PHONE: (425) 415-0551
FAX: (425)415-0311

GRAIN SIZE ANALYSIS

ASTM D421, D422, D1140, D2487, D6913

PROJECT TITLE Fred Meyer Distribution Center - Truck Entrance | Exploration Type TP-1 |
PROJECT NO. 2017-206-2 Depth 6'
TECH/TEST DATE EW/PL 3/27/2024 Date Received 3/27/2024
WATER CONTENT (Delivered Moisture) Total Weight Of Sample Used For Sieve Corrected For Hygroscopic Moisture
Wt Wet Soil & Tare (gm) (wi) 595.1 Weight Of Sample (gm) 505.3
Wt Dry Soil & Tare (gm) (w2) 505.3 Tare Weight (gm) 134.9
Weight of Tare (gm) (w3) 134.9 (we) Total Dry Weight (gm) 370.4
Weight of Water (gm) (wld=w1-w2) 89.8 SIEVE ANALYSIS
Weight of Dry Soil (gm) (w5=w2-w3) 370.4 Cumulative
Moisture Content (%) (w4/w5)*100 24 Wt Ret (Wt-Tare) (%Retained) % PASS
+Tare {(wt ret/w6)*100}  (100-%ret)
% COBBLES 0.0 12.0" 134.9 0.00 0.00 100.00 cobbles
% C GRAVEL 0.0 3.0" 134.9 0.00 0.00 100.00 coarse gravel
% F GRAVEL 0.0 2.5" coarse gravel
% C SAND 0.1 2.0" coarse gravel
% M SAND 1.0 1.5" 134.9 0.00 0.00 100.00 coarse gravel
% F SAND 31.0 1.0" coarse gravel
% FINES 67.9 0.75" 134.9 0.00 0.00 100.00 fine gravel
% TOTAL 100.0 0.50" fine gravel
0.375" 134.9 0.00 0.00 100.00 fine gravel
D10 (mm) #H4 134.9 0.00 0.00 100.00 coarse sand
D30 (mm) #10 135.1 0.20 0.05 99.95 medium sand
D60 (mm) #20 medium sand
Cu #40 138.9 4.00 1.08 98.92 fine sand
Cc #60 fine sand
#100 148.7 13.80 3.73 96.27 fine sand
#200 253.8 118.90 32.10 67.90 fines
PAN 505.3 370.40 100.00 0.00 silt/clay
12 32 1"75" 375" #4 #10 #20  #40  #60 #100  #200
o 100 —
90
80
P 70 Net
A 60
50
> 40
s 30
| 20
N 10
G 0
1000 100 10 1 0.1 0.01 0.001

Grain size in millimeters

DESCRIPTION |Sandy SILT

UscCs ML I

Prepared For:
PanGEO, Inc.

Reviewed By:
ELW
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THE RILEY GROUP, INC.

PHONE: (425) 415-0551

17522 Bothell Way NE FAX: (425)415-0311
Bothell, WA 98011
GRAIN SIZE ANALYSIS
ASTM D421, D422, D1140, D2487, D6913
PROJECT TITLE Fred Meyer Distribution Center - Truck Entrance | Exploration Type TP-1 |
PROJECT NO. 2017-206-2 Depth 11'
TECH/TEST DATE EW/PL 3/27/2024 Date Received 3/27/2024
WATER CONTENT (Delivered Moisture) Total Weight Of Sample Used For Sieve Corrected For Hygroscopic Moisture
Wt Wet Soil & Tare (gm) (wi) 540.0 Weight Of Sample (gm) 458.3
Wt Dry Soil & Tare (gm) (w2) 458.3 Tare Weight (gm) 126.5
Weight of Tare (gm) (w3) 126.5 (we) Total Dry Weight (gm) 331.8
Weight of Water (gm) (wld=w1-w2) 81.7 SIEVE ANALYSIS
Weight of Dry Soil (gm) (w5=w2-w3) 331.8 Cumulative
Moisture Content (%) (w4/w5)*100 25 Wt Ret (Wt-Tare) (%Retained) % PASS
+Tare {(wt ret/w6)*100}  (100-%ret)
% COBBLES 0.0 12.0" 126.5 0.00 0.00 100.00 cobbles
% C GRAVEL 0.0 3.0" 126.5 0.00 0.00 100.00 coarse gravel
% F GRAVEL 2.5 2.5" coarse gravel
% C SAND 0.2 2.0" coarse gravel
% M SAND 1.4 1.5" 126.5 0.00 0.00 100.00 coarse gravel
% F SAND 62.7 1.0" coarse gravel
% FINES 33.2 0.75" 126.5 0.00 0.00 100.00 fine gravel
% TOTAL 100.0 0.50" fine gravel
0.375" 132.9 6.40 1.93 98.07 fine gravel
D10 (mm) #H4 134.7 8.20 2.47 97.53 coarse sand
D30 (mm) #10 135.5 9.00 2.71 97.29 medium sand
D60 (mm) #20 medium sand
Cu #40 140.3 13.80 4.16 95.84 fine sand
Cc #60 fine sand
#100 193.8 67.30 20.28 79.72 fine sand
#200 348.3 221.80 66.85 33.15 fines
PAN 458.3 331.80 100.00 0.00 silt/clay
12 32 175" 375" #4 #10 #20  #40  #60 #100  #200
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THE RILEY GROUP, INC.
17522 Bothell Way NE
Bothell, WA 98011

PHONE: (425) 415-0551
FAX: (425)415-0311

GRAIN SIZE ANALYSIS
ASTM D421, D422, D1140, D2487, D6913

UscCs

Prepared For:
PanGEO, Inc.

SM |

Reviewed By:
ELW

PROJECT TITLE Fred Meyer Distribution Center - Truck Entrance | Exploration Type TP-2 |
PROJECT NO. 2017-206-2 Depth 2.5'
TECH/TEST DATE EW/PL 3/27/2024 Date Received 3/27/2024
WATER CONTENT (Delivered Moisture) Total Weight Of Sample Used For Sieve Corrected For Hygroscopic Moisture
Wt Wet Soil & Tare (gm) (wi) 717.2 Weight Of Sample (gm) 657.2
Wt Dry Soil & Tare (gm) (w2) 657.2 Tare Weight (gm) 134.0
Weight of Tare (gm) (w3) 134.0 (we) Total Dry Weight (gm) 523.2
Weight of Water (gm) (wld=w1-w2) 60.0 SIEVE ANALYSIS
Weight of Dry Soil (gm) (w5=w2-w3) 523.2 Cumulative
Moisture Content (%) (w4/w5)*100 11 Wt Ret (Wt-Tare) (%Retained) % PASS
+Tare {(wt ret/w6)*100}  (100-%ret)
% COBBLES 0.0 12.0" 134.0 0.00 0.00 100.00 cobbles
% C GRAVEL 9.7 3.0" 134.0 0.00 0.00 100.00 coarse gravel
% F GRAVEL 34.0 2.5" coarse gravel
% C SAND 7.9 2.0" coarse gravel
% M SAND 12.9 1.5" 134.0 0.00 0.00 100.00 coarse gravel
% F SAND 15.6 1.0" coarse gravel
% FINES 19.9 0.75" 185.0 51.00 9.75 90.25 fine gravel
% TOTAL 100.0 0.50" fine gravel
0.375" 305.0 171.00 32.68 67.32 fine gravel
D10 (mm) #H4 362.9 228.90 43,75 56.25 coarse sand
D30 (mm) #10 404.3 270.30 51.66 48.34 medium sand
D60 (mm) #20 medium sand
Cu #40 a471.7 337.70 64.55 35.45 fine sand
Cc #60 fine sand
#100 520.6 386.60 73.89 26.11 fine sand
#200 553.3 419.30 80.14 19.86 fines
PAN 657.2 523.20 100.00 0.00 silt/clay
12 32 vIST 375" H4 #10 #20  #40  #60 #100  #200
% 100
90 \1»\
80
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Grain size in millimeters
DESCRIPTION |[Silty gravelly SAND
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THE RILEY GROUP, INC.

PHONE: (425) 415-0551

17522 Bothell Way NE FAX: (425)415-0311
Bothell, WA 98011
GRAIN SIZE ANALYSIS
ASTM D421, D422, D1140, D2487, D6913
PROJECT TITLE Fred Meyer Distribution Center - Truck Entrance | Exploration Type TP-2 |
PROJECT NO. 2017-206-2 Depth 9'
TECH/TEST DATE EW/PL 3/27/2024 Date Received 3/27/2024
WATER CONTENT (Delivered Moisture) Total Weight Of Sample Used For Sieve Corrected For Hygroscopic Moisture
Wt Wet Soil & Tare (gm) (wi) 688.8 Weight Of Sample (gm) 644.2
Wt Dry Soil & Tare (gm) (w2) 644.2 Tare Weight (gm) 134.4
Weight of Tare (gm) (w3) 134.4 (we) Total Dry Weight (gm) 509.8
Weight of Water (gm) (wld=w1-w2) 44.6 SIEVE ANALYSIS
Weight of Dry Soil (gm) (w5=w2-w3) 509.8 Cumulative
Moisture Content (%) (w4/w5)*100 9 Wt Ret (Wt-Tare) (%Retained) % PASS
+Tare {(wt ret/w6)*100}  (100-%ret)
% COBBLES 0.0 12.0" 134.4 0.00 0.00 100.00 cobbles
% C GRAVEL 5.1 3.0" 134.4 0.00 0.00 100.00 coarse gravel
% F GRAVEL 41.0 2.5" coarse gravel
% C SAND 8.9 2.0" coarse gravel
% M SAND 18.3 1.5" 134.4 0.00 0.00 100.00 coarse gravel
% F SAND 14.7 1.0" coarse gravel
% FINES 119 0.75" 160.5 26.10 5.12 94.88 fine gravel
% TOTAL 100.0 0.50" fine gravel
0.375" 303.6 169.20 33.19 66.81 fine gravel
D10 (mm) 0.075 #H4 369.5 235.10 46.12 53.88 coarse sand
D30 (mm) 0.54 #10 414.8 280.40 55.00 45.00 medium sand
D60 (mm) 6.8 #20 medium sand
Cu 90.7 #40 508.2 373.80 73.32 26.68 fine sand
Cc 0.6 #60 fine sand
#100 567.3 432.90 84.92 15.08 fine sand
#200 583.3 448.90 88.05 11.95 fines
PAN 644.2 509.80 100.00 0.00 silt/clay
12" 2" 175" 375" #4 #10 #20  #40  #60 #100  #200
o 100 ey
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Grain size in millimeters
DESCRIPTION |Gravelly SAND with some silt
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RILEYGROUP

January 6, 2025

Cliff Rapp

Logistics Maintenance Manager
Puyallup Fred Meyer Distribution Center
2200 North Meridian

Puyallup, Washington 98371

RE: Geotechnical Response Letter
Puyallup Fred Meyer Distribution Center — Truck Entrance
2200 North Meridian
Puyallup, Washington 98371
RGI Project No. 2017-206-2

Reference: The Riley Group, Inc, Geotechnical Exploration and Recommendation, Puyallup Fred
Meyer Distribution Center — Truck Entrance, Puyallup, Washington dated April 9,
2024

The Riley Group, Inc, Stormwater Infiltration Assessment, Fred Meyer Distribution
Center, Puyallup, Washington dated October 26, 2017

Dear Cliff Rapp:

The Riley Group, Inc. (RGI) is pleased to provide this letter addressing the Geotechnical comments
prepared by City of Puyallup Engineering Division dated December 11, 2024. RGI previously
prepared the referenced Geotechnical Exploration and Recommendation letter and the
Stormwater Infiltration Assessment for the property.

City of Puyallup Comment: -Infeasibility criteria claim soils are not suitable for infiltration. The
provided geotechnical report from Riley Group dated April 19, 2024 does not appear to discuss
infiltration. Either provide further infiltration data and geotechnical recommendation around
infiltration, or other infeasibility criteria, or incorporate BMPs into design.

RGI Responses: RGI completed two test pits in the proposed truck entrance area. Fill soils were
encountered in both test pits. Approximately 5 feet of fill soils were observed in test pit TP-1 from
grade to a depth of 5 feet. Fill soils in test pit TP-2 contained concrete and metal debris. The fill
soils in test pit TP-1 were underlain by silt. Ten feet of fill soils were observed in test pit TP-2 from
grade to a depth of 10 feet. A layer of filter fabric was observed at the base of the fill. The fill soils
in test pit TP-2 were underlain by silt.

Per the Washington State Department of Ecology Stormwater Management Manual for Western
Washington, infiltration facilities can be placed in fill material if the fill is placed and compacted
under the direct supervision of a geotechnical engineer. The presence of concrete and metal
debris indicates the fill was not placed and compacted under the supervision of a geotechnical
engineer, as concrete and metal debris would not be allowed in structural fill placement observed
by a geotechnical engineer and does not meet the requirement for infiltration in fill soils.

Corporate Office
17522 Bothell Way Northeast
Bothell, Washington 98011
Phone 425.415.0551 ¢ Fax 425.415.0311

www.riley-group.com



Puyallup Fred Meyer Distribution Center Page 2 January 6, 2025
2200 North Meridian, Puyallup, Washington RGI Project No. 2017-206-2

Please call us at (425) 415-0551 if you have any questions or need additional information.
Respectfully submitted,

THE RILEY GROUP, INC.

1/6/2025

ERIC L. WOODS

Eric L. Woods, LG Kristina M. Weller, PE
Senior Project Geologist Principal Geotechnical Engineer

A
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AMENDMENT TO STORMWATER MANAGEMENT REPORT
FOR THE

FRED MEYER
NORTHERN DISTRIBUTION CENTER

PUYALLUP, WASHINGTON

MAY 5, 1998
RE-ISSUED JUNE 4, 1998

PREPARED BY:

A.EPSTEIN AND SONS INTERNATIONAL, INC.
600 WEST FULTON STREET
CHICAGO, ILLINOIS 60661-1199
(312) 454-9100




The stormwater management report submitted in February 1994 for the Fred Meyer distribution
center remains applicable to the expansion of the facility being undertaken at this time. The drainage
design of the original facility addressed the expansion program. Storm sewers and bio-filtration
swales were sized for an expanded facility.

The additional pavement area for docks and trailer parking in front of the dry grocery expansion at
the west side of the existing facility was designed as part of the original facility and was submitted
for approval. This pavement was not constructed as part of the original facility and will be placed
now. The expansion of the employee parking area remains within the area originally projected. 430
spaces have been planned, only a maximum of 355 are being provided. The additional building area
was also included in the original drainage design.

One alteration to the original design is being undertaken. Bioswale "G" near the employee entrance
from Meridian Street is proposed to be altered to accommodate the building expansion. The desired
building footprint requires an alteration of the employee entrance drive which requires that the
bioswale be shortened by 30 feet. In accordance with the King County design procedures the
bioswale is to be widened by approximately 5 feet to compensate for the reduced length. The design
of Bioswale "G" was for a 200 foot long swale. The top of water width for the 5-year storm was
26.11 feet. The design procedure for bioswales less than 200 feet in length is to determine the swale
width based upon a 200 foot length and the widen the swale to keep the top of water area the same.
In this case 200 x 26.11 = 5222 square feet. The reduced length would require a top of water area
of 5222 /170 = 30.7 feet. The bioswale is proposed to be widened by this additional 4.6 feet.

The drainage area to Bioswale "G" provides for a expanded employee parking area. An expanded
employee parking area is included as part of the expansion program. The size of the expanded
employee parking area is not as large as the area assumed in the original design of Bioswale "G".
approximately 30,000 square feet less parking area is being provided. The expansion program
represents the full build-out of the facility. As such no additional employee parking is anticipated. -

The reduction in length of Bioswale "G", 30 feet, is 15% of the original 200 foot length. An
evaluation of Bioswale "G", using the King County procedures, with 30,000 square feet less
impervious area indicates that the depth of flow, and hence the top width which is used in
determining the width of a bioswale, is not significantly reduced. Hence an argument cannot be
made that the reduced impervious area would allow a reduction in the length of the bioswale without
also widening the bioswale.

The drawings for the expansion program indicate the widening of Bioswale "G" based on the
calculations shown herein. The entire bioswale will be reworked to change its width. Consideration
of the impact of having to entirely regrade the existing bioswale to accommodate this additional
width could be given by the City of Puyallup. If the city should feel the impact of a complete
reworking of the bioswale is a greater negative than a reduced length bioswale, not altering the
bioswale would certainly be desirable.

Diversion of roof drainage to Wapato Creek is incorporated into the design of the expansion




program. At an existing drainage structure at the northwest corner of the dry grocery portion of the
existing facility, labeled J4 on the drawings, a 12 inch diameter pipe is to be placed crossing 23rd
Avenue NW. This pipe will provide the diversion of up to 2 cfs of runoff from the site to Wapato
Creek.

The roof drains from the north half of the dry grocery addition are collected and routed to this
structure. At this structure the invert of the 12 inch sewer to the north will be placed lower than the
invert of the 12 inch sewer which continues east, collecting roof drainage from the existing facility,
to the existing pump station. By placing the invert of the 12" sewer crossing 23rd Avenue NW to
the north, lower than the sewer continuing to the east, the roof drainage from the dry grocery
addition will normally be routed to Wapato Creek.

Discussions with the tribe resulted in agreement to route a maximum of 2 cfs to Wapato Creek so
as not to exacerbate flooding problems in the wet season. To limit the discharge to Wapato Creek
to 2 cfs, an orifice plate is to be placed on the 12" pipe to Wapato Creek. The orifice opening is
sized assuming a head of 6.5 feet which is approximately from the centerline of the pipe to the rim
elevation of the structure. This condition is not likely to ever occur since the sewer continuing east
always provides for overflow but since the agreement is 2 cfs maximum this will provide a more
certain limit.

Using the orifice equation Q=Ca(2gh)’, where:

Q =2 cfs

a = to be determined

g = 32.2 feet per second per second
h = 6.5 feet

C =0.6

a =(.1669

a for a circular opening = Pi r%.

r =0.23 feet
=2.8" P
diameter = 5.6 inches. .~
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EXISTING CONDITIONS

The site is part of Parcel 1 of The Park in Puyallup being a portion of Government lots 1, 10,
11 and 12, and that portion of the Adam Benston D.L.C. No. 46 all lying within Section 21,
Township 20 North, Range 4 East of the W.M,, in Pierce County, Washington. . The site
consists of approximately 57 acres and is bordered by Meridian Street North (State Route
161) on the east, by Valley Avenue on the south, by 7th Street N.W. (Cedarhurst Road) on
the west and by 23rd Avenue N.W. on the North (See Figure 1). The site is zoned “General
Commercial”, a large portion of which is currently being used as agricultural land. The

existing ground cover consists of row crops, light grass, weeds and brush with sporadic trees.
Based on the soil survey prepared by the USDA/SCS for Pierce County, the native soils
present on the site consist of Pilchuck fine sand, Puyallup fine sandy loam, and Sultan silt
loam having O to 3 percént slopes. The highest elevation on the site is approximately 45.5
located at the southeast comer; the lowest elevation is approximately 36.5 located along the
north property line near 23rd Avenue N.W. The groundwater depth ranges from 8 - 10 feet
during the dry months to a seasonal high of 4 - 5 feet during the wettest months. '

The site is basically divided into two (2) drainage sheds. The first shed consists of the
westerly portion of the site and a narrow strip along the north property line all of which drain
northward across 23rd Avenue N.W. into an existing storm sewer system. This storm sewer
discharges into a ditch which conveys the water west and north and eventually into the
Wapato Creek. The second shed consists of the easterly portion of the site which drains into
an existing ditch. This ditch is part of the interim drainage plan for the filled-in Wapato
Slough/Wapato Creek Diversion Project. The ditch flows to a storm sewer which ties into the
Wapato Creek Diversion Line located at the intersection of Valley Avenue and Meridian

Street. The flow in this line is then routed south to the Puyallup River.
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PROPOSED CONDITIONS
The site will be developed as a Fred Meyer Food Distribution Facility. The building will be
approximately 600,000 square feet with a future expansion of approximately 270,000 square

feet. The proposed ground cover (not including future xpansion), will .consist of 25%
building area, 38% bituminous and concrete pavement, and 37% grassed areas. Based on the
Concommitant Agreement in the Manual for the Park in Puyallup and due to the construction
of the Wapato Diversion Line, no stormwater detention will be required for this facility. The
Wapato Diversion Line was sized to take all runoff from the Park in Puyallup at full
development. All stormwater runoff from this site will be directed to this line as shown in

Figure 2 and as described below:

1. The draindge from the northern half of the Dry Grocery section of the building
and the 30 foot strip of land along the north right-of-way line will be directed
into the proposed off-site storm sewer located in 23rd Avenue N.W.. This
storm sewer (design and location to be determined by others) will route the
flow to the Wapato Diversion Line located at the intersection of Valley Avenue

and Meridian Street North.

2, The drainage from the car parking area at the northeast comner of the site will
be collected by a series of inlets and routed through a storm sewer southward
to a vegetated biofiltration swale located north of the employee entrance
adjacent to the west right-of-way of Meridian Street. At the last structure prior
to entering the swale the stormwater will pass through a spill-control oil/water
separator. (See City Standard Detail No. 205 in the Appendix). After traveling
through the swale the flow will be picked up by a storm sewer located just
north of the employee entrance driveway which will direct the water eastward
into the proposed off-site gravity sewer located in Meridian Street North which
will route the flow to the Wapato Diversion Line located at the intersection of

Valley Avenue and Meridian Street North.




The drainage from the paved truck parking, maneuvering, and dock areas will
be collected by a series of inlets and routed through various storm lines
southward to vegetated biofiltration swales located along the south property
line of the site. At the last sirzcture of each line and prior to entering the
swale, the stormwater will pass through a spillcontrol oil/water separator. (See
City Standard Detail No. 205 in the Appendix). Once the stormwater has
flowed through the swale, it is picked up by a gravity sewer which will direct
the flow eastward and eventually into the proposed of-site storm sewer located

along Meridian Street North.

The roof drainage, excluding the northern half of the Dry Grocery and the
eastern 80 feet of the Perishable section of the building, will flow into a gravity
sewer located along the dock area south and west of the building. Flow in this
line will be directed southward and connect into the proposed storm sewer
which also drains the previously mentioned biofiltration swales.

The roof drainage from the eastern 80 feet of the Perishable section of the
building will discharge at grade. This runoff and the runoff from the grass area
between this portion of the building and westerly right-of-way line of Meridian
Street North will flow overland southward to the proposed storm sewer located
at the south property line. All flow in this line will then be routed to the
proposed off-site stormsewer located along Meridian Street North. As was
mentioned previously, the proposed storm sewer in Meridian Street North will

flow southward and connect into the Wapato Diversion Line.
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STORM PIPE DESIGN CRITERIA
The storm sewer material will be polyvinylchloride for pipe sizes up to 27" and reinforced

concrete pipe for pipe sizes 30" and larger. All on-site storm pipe is designed for a 25-year
storm. For those litics discharging into a biofiltration swale the backwater analysis method is
used; all other lines are designed using the rational method for uniform gravity flow. Pipe
inverts are matched at all structures unless otherwise indicated on the plans. The minimum
pipe size is 12" for the main lines and 6” for building laterals. The minimum design velocity
is three feet per second except in the first segment of a pipe run where the low flows and
resulting steep pipe slopes would not make it practical. The minimum pipe slope is 0.003
feet per foot.

Backwater Analysis Method - In this method a Manning’s “n” of 0.009 for
polyvinylchloride pipe is used. For the 25-year design storm a minimum of 0.5 feet of
freeboard is provided between the headwater surface elevation and the top of any .
structure.

Uniform Flow Analysis Method - In this method a Manning’s “n” of 0.014 for
concrete pipe and 0.009 for polyvinylchloride pipe is used. For a 25-year design
storm the pipes are designed to be full or partially full.

BIOFILTRATION SWALE DESIGN CRITERIA
The biofiltration swales are designed to provide water quality for the 5-year storm and to

provide conveyance of the 100-year storm. All swales are trapezoidal with a maximum side
slope of 4H:1V. The swales are a minimum of 200 feet long with the longitudinal slope of
0.5%. A Manning’s “n" of 0.07 is used for all calculations. For water quality design using
the 5-year storm, the maximum depth of flow is 5” and the design velocity does not exceed
1.5 feet per second. The 5 design depth has been approved by the City of Puyallup as long
as coarse vegetation is planted in the swale bottom. For capacity design using the 100-year
storm, more than 1 foot of freeboard has been provided between the maximum headwater

elevation and top of the swale.
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COMPOSITE RUNOFF COEFFICIENT CALCULATION

A2 Pavement 0.90 0.76 0.68 0.68 Q.75 0.90

A3 Pavement 0.90 0.80 0.72 0.72 0.80 0.90
Lawn 0.25 0.04 0.01

AS Pavement 0.90 0.21 0.19 0.20 0.25 0.80
Lawn 0.25 0.25 0.06

A7 Pavement 0.90 0.15 0.14 0.20 0.40 0.49

A8 Lawn 0.25 6.20 1.55 1.55 6.20 0.25
Lawn 0.25 0.07 0.02

B3 Pavement . 0.90 0.72 0.65 0.67 0.79 0.84

BS Pavement 0.90 0.53 0.48 0.48 0.53 0.90
Lawn 0.25 0.05 0.01

B6 Pavement 0.90 0.45 0.41 0.42 0.50 0.84
Lawn 0.25 0.05 0.01

B7 Pavement 0.90 0.11 0.10 0.11 0.16 0.70

B8 Pavement 0.90 0.85 0.77 0.77 0.85 0.90

B9 Pavement 0.90 0.55 0.50 0.50 0.55 0.90

B10 Pavement 0.90 0.83 0.75 0.75 0.83 0.90
Lawn 0.25 0.07 0.02

C2 Pavement 0.90 1.29 1.16 1.18 1.36 0.87

C4 Pavement 0.90 1.00 0.90 0.90 1.00 0.90
Lawn 0.25 0.05 0.01

C5 Pavement 0.90 0.45 0.41 0.42 0.50 0.84
Lawn 0.25 0.05 0.01

Cé6 Pavement 0.90 0.11 0.10 0.11 0.16 0.70

C7 Pavement 0.90 1.00 0.90 0.90 1.00 0.90

C8 Pavement 0.90 0.55 0.50 0.50 0.55 0.90

C9 Pavement 0.90 0.83 0.75 0.75 0.83 0.90

COMP-C1.WK1




COMPOSITE RUNOFF COEFFICIENT CALCULATION

D2 Pavement 090 1.50 1.35 125 1.50 0.90
D4 Pavement 0.90 1.35 1.22 1.22 1.35 0.90
D5 Pavement 0.90 0.75 0.68 0.68 0.75 0.90
D6 Pavement 0.90 1.12 1.01 1.01 1.12 0.90
D7 Pavement 0.90 0.65 0.59 0.59 0.65 0.90
D8 Pavement 0.90 0.84 0.76 0.76 0.84 0.90
D9 Pavement 0.90 0.76 0.68 0.68 0.76 0.90
E2 Pavement 0.90 0.52 0.47 0.47 0.52 0.90
E3 Pavement 0.90 0.56 0.50 0.50 0.56 0.90
E4 Pavement 0.90 0.52 0.47 0.47 0.52 0.90
E7 Pavement 0.90 0.02 0.02 0.02 0.02 0.90
E8 Pavement 0.90 0.02 0.02 0.02 0.02 0.90
E9 Pavement 0.90 0.02 0.02 0.02 0.02 0.90
Lawn 0.25 2.50 0.63
F2 Roof 0.90 0.83 0.75 1.37 3.33 0.41
F4 Roof 0.90 1.46 1.31 1.31 1.46 0.90
F6 Lawn 0.25 0.66 0.17 0.17 0.66 0.25
F8 Lawn 0.25 0.82 0.21 0.21 0.82 0.25

COMP-C2. WK1




COMPOSITE RUNOFF COEFFICIENT CALCULATION

Fl11 Lawn 0.25 0.32 . 0.08 0.08 0.32 0.25
F12 Roof 0.90 1.24 1.12 1.41 1.57 0.90
F13 Roof 0.90 1.84 1.66 1.66 1.84 0.90
F14 Roof 0.90 2.23 2,01 2.01 2.23 0.90
F15 Roof o00| 13| 174 174 193] 0.9
Future
Fl16 Roof 0.90 2.50 2.25 2.25 2.50 0.90
Lawn 0.25 0.36 0.09
G3 Pavement 0.90 0.32 0.29 0.38 0.68 0.56
Lawn 0.25 0.07 0.02
G4 Pavement 0.90 0.51 0.46 0.48 0.58 0.82
Lawn 0.25 0.07 0.02
GS Pavement 0.90 0.52 0.47 0.49 0.59 0.82
Lawn 0.25 0.03 0.01
G6 Pavement 0.90 0.38 0.34 0.35 0.41 0.85
Lawn 0.25 0.04 0.01
G7 Pavement 0.90 0.33 0.30 0.31 0.37 0.83
Lawn 0.25 0.05 0.01
G8 Pavement 0.90 0.04 0.04 0.05 0.09 0.54
Lawn 0.25 0.05 0.01
G9 Pavement 0.90 0.39 0.35 0.36 0.44 0.83
Future Lawn 0.25 0.14 0.04
G10 Pavement 0.90 0.46 0.41 0.45 0.60 0.75
Future Lawn 0.25 0.14 0.04
Gl11 Pavement 0.90 0.45 0.41 0.44 0.59 0.75
Future Lawn 0.25 0.21 0.05
Gi12 Pavement 0.90 0.45 0.41 0.46 0.66 0.69
Lawn 0.25 0.10 0.03
Gl4 Pavement 0.90 0.10 0.09 0.12 0.20 0.58 .
Lawn 0.25 0.10 0.03
Gl15 Pavement 0.90 0.78 0.70 0.73 0.88 0.83

COMP-C3.WK1




COMPOSITE RUNOFF COEFFICIENT CALCULATION

H3 Lawn 0.25 0.50 0.13 0.13 0.50 0.25
I3 Roof 0.90 1.04 0.94 0.94 1.04 0.90
J4 Roof 0.90 1.04 0.94 0.94 1.04 0.90
J7 Roof 0.90 1.13 1.02 1.02 1.13 0.90
J8 Roof 0.90 1.13 1.02 1.02 1.13 0.90

COMP-C4. WK1




TIME
OF
CONCENTRATION
CALCULATION




TIME OF CONCENTRATION CALCULATION

A2 Pavement 20.0 0.01 2.0 220 1.8 6.3 *
A3 Pavement 20.0 0.01 2.0 160 1.3 6.3 *
Lawn 7.0 0.01 0.7 50 1.2
AS Pavement 20.0 0.01 2.0 80 0.7 6.3 *
Lawn 7.0 0.01 0.7 60 1.4
A7 Pavement 20.0 0.01 2.0 110 0.9 6.3 *
A8 Lawn 7.0 0.01 0.7 370 8.8 8.8
Lawn 7.0 0.02 1.0 10 0.2
B3 Pavement 20.0 0.01 2.0 200 1.7 6.3 *
BS Pavement 20.0 0.01 2.0 190 1.6 6.3 *
Lawn 7.0 0.02 1.0 10 0.2
B6 Pavement 20.0 0.01 2.0 100 0.8 6.3 *
Lawn 7.0 0.02 1.0 10 0.2
B7 Pavement 20.0 0.01 2.0 100 0.8 6.3 *
B8 Pavement 20.0 0.01 2.0 150 1.3 63 *
B9 Pavement 20.0 0.01 2.0 135 1.1 6.3 *
B10 Pavement 20.0 0.01 2.0 160 1.3 63 *
Lawn 7.0 0.02 1.0 10 0.2
C2 Pavement 20.0 0.01 2.0 230 1.9 63 *
C4 Pavement 20.0 0.01 2.0 150 1.3 6.3 *
Lawn 7.0 0.02 1.0 10 0.2
Cs Pavement 20.0 0.01 2.0 100 0.8 6.3 *
Lawn 7.0 0.02 1.0 10 0.2
C6 Pavement 20.0 0.01 2.0 100 0.8 6.3 *
C7 Pavement 20.0 0.01 2.0 150 1.3 6.3 *
C8 Pavement 20.0 0.01 2.0 135 1.1 6.3 *
C9 Pavement 20.0 0.01 2.0 160 1.3 6.3 *

*6.3 minutes minimum Tc¢ TIME-C1.WK1




TIME OF CONCENTRATION CALCULATION

D2 Pavement 20.0 0.01 2.0 240 2.0 6.3 *
D4 Pavement 20.0 0.01 2.0 200 1.7 6.3 *
D5 Pavement 20.0 0.01 2.0 150 1.3 6.3 *
D6 Pavement 20.0 0.01 2.0 160 1.3 6.3 *
D7 Pavement 20.0 0.01 2.0 140 1.2 6.3 *
D8 Pavement 20.0 0.0t 2.0 160 1.3 6.3 *
D9 Pavement 20.0 0.01 2.0 135 1.1 6.3 *
E2 Pavement 20.0 0.01 2.0 180 1.5 6.3 *
E3 Pavement 20.0 0.01 2.0 135 1.1 6.3 *
E4 Pavement 20.0 0.01 2.0 135 1.1 6.3 *
E7 Pavement 20.0 0.01 2.0 20 0.2 6.3 *
E8 Pavement 20.0 0.01 2.0 20 0.2 6.3 *
E9 Pavement 20.0 0.01 2.0 20 0.2 6.3 *
Lawn 7.0 0.01 0.7 80 1.9
) 2 Roof 20.0 0.01 2.0 620 5.2 7.1
F4 Roof 20.0 0.01 2.0 180 1.5 6.3 *
7.0 0.01 0.7 150 3.6
F6 Lawn 7.0 0.005 0.5 200 6.7 10.3
7.0 0.01 0.7 50 1.2
F8 Lawn 7.0 0.005 0.5 200 6.7 7.9

*6.3 minutes minimum Tc TIME-C2.WK1




TIME OF CONCENTRATION CALCULATION

Lawn 7.0 0.03 1.2 180 2.5
Fl1 Lawn 7.0 0.005 0.5 200 6.7 9.2
F12 Roof 20.0 0.01 2.0 180 1.5 6.3 *
F13 Roof 20.0 0.01 2.0 180 1.5 63 *
F14 Roof 20.0 0.01 2.0 240 2.0 6.3 *
F15 Roof 20.0 0.01 2.0 240 2.0 6.3 *
Future
F16 Roof 20.0 0.01 2.0 240 2.0 6.3 *
Lawn 7.0 0.01 0.7 110 2.6
G3 Pavement 20.0 0.01 2.0 140 1.2 63 *
Lawn 7.0 0.02 1.0 30 0.5 :
G4 Pavement 20.0 0.01 2.0 120 1.0 6.3 *
Lawn 7.0 0.02 1.0 50 0.8
G5 Pavement 20.0 0.01 2.0 80 0.7 63 *
Lawn 7.0 0.02 1.0 20 0.3
G6 Pavement 20.0 0.01 2.0 110 0.9 63 *
Lawn 7.0 0.02 1.0 30 0.5
G7 Pavement 20.0 0.01 2.0 100 0.8 6.3 *
Lawn 7.0 0.02 1.0 15 0.3
G8 Pavement 20.0 0.01 2.0 60 0.5 6.3 *
Lawn 7.0 0.02 1.0 20 0.3
G9 Pavement 20.0 0.01 2.0 110 0.9 6.3 *
Future Lawn 7.0 0.02 1.0 15 0.3
G10 Pavement 20.0 0.01 2.0 110 0.9 63 *
Future Lawn 7.0 0.02 1.0 20 0.3
Gl1 Pavement 20.0 0.01 2.0 120 1.0 6.3 *
Future Lawn 7.0 0.02 1.0 60 1.0
G12 Pavement 20.0 0.01 2.0 80 0.7 6.3 *
Lawn 7.0 0.01 0.7 15 0.4
Gl4 Pavement 20.0 0.01 2.0 170 1.4 6.3 *
Lawn 7.0 0.02 1.0 110 1.9
Gl15 Pavement 20.0 0.01 2.0 180 1.5 63 *
*6,3 minutes minimum Tc¢ TIME-C3.WK1{




TIME OF CONCENTRATION CALCULATION

H3 . 7.0 0.005 200 6.7 7.2
I3 Roof 20.0 0.01 2.0 240 2.0 6.3 *
J4 Roof 20.0 0.01 2.0 240 2.0 6.3 *
J7 Roof 20.0 0.01 2.0 240 2.0 6.3 *
I8 Roof 20.0 0.01 2.0 240 2.0 6.3 *
*6.3 minutes minimum Tc¢ TIME-C4. WK1




PEAK
RAINFALL
INTENSITY

CALCULATION

5-YEAR STORM




PEAK RAINFALL INTENSITY CALCULATION

A2 5 2.45 6.3 233 0.63 0.73 1.79
A3 5 2.45 6.3 233 | 0.63 0.73 1.79
AS 5 2.45 6.3 233 | 0.63 0.73 1.79
A7 5 2.45 6.3 233| 0.63 0.73 1.79
A8 5 2.45 8.8 233 | 0.63 0.59 1.45
B3 5 | 2.45 6.3 2.33| 0.63 0.73 1.79
B5 5 2.45 6.3 233 | 0.63 0.73 1.79
B6 5 2.45 6.3 233 | 0.63 0.73 1.79
B7 5 2.45 6.3 233 | 0.63 0.73 1.79
B8 5 2.45 6.3 233 | 0.63 0.73 1.79
B9 5 2.45 6.3 233 | 0.63 0.73 1.79
B10 5 2.45 6.3 233| 0.63 0.73 1.79
C2 5 2.45 6.3 2.33| 0.63 0.73 1.79
C4 5 2.45 6.3 233 0.63 0.73 1.79
C5 5 2.45 6.3 233 | 0.63 0.73 1.79
C6 5 2.45 6.3 2.33| 0.63 0.73 1.79
C7 5 2.45 6.3 2.33| 0.63 0.73 1.79
C6 5 2.45 6.3 2.33| 0.63 0.73 1.79
C7 5 2.45 6.3 233 | 0.63 0.73 1.79

RAIN-P1.WK!




PEAK RAINFALL INTENSITY CALCULATION

D2 5 2.45 6.3 233| 0.63 0.73 1.79
D4 5 2.45 6.3 233| 0.63 0.73 1.79
D5 5 2.45 6.3 2.33| 0.63 0.73 1.79
D6 5 2.45 6.3 2.33| 0.63 0.73 1.79
D7 5 2.45 6.3 233 | 0.63 0.73 1.79
D8 5 2.45 6.3 233| 0.63 0.73 1.79
D9 5 2.45 6.3 233| 063 0.73 1.79
E2 5 2.45 6.3 233| 063 0.73 1.79
E3 5 2.45 6.3 2.33| 0.63 0.73 1.79
E4 5 2.45 6.3 233| 0.63 0.73 1.79
E7 5 2.45 6.3 2.33| 0.63 0.73 1.79
E8 5 2.45 6.3 233 | 0.63 0.73 1.79
E9 5 2.45 6.3 233 | 0.63 0.73 1.79
F2 5 2.45 7.1 2.33| 0.63 0.68 1.66
F4 5 2.45 6.3 233 | 0.63 0.73 1.79
F6 5 2.45 10.3 233| 0.63 0.54 1.31
F8 5 2.45 1.9 2.33| 0.63 0.63 1.55

RAIN-P2.WK1




PEAK RAINFALL INTENSITY CALCULATION

Fl11 5 2.45 9.2 2.33 0.63 0.58 1.41
F12 5 2.45 6.3 2.33 0.63 0.73 1.79
F13 5 2.45 6.3 2.33 0.63 0.73 1.79
Fl4 5 2.45 6.3 2.33 0.63 0.73 1.79
F15 5 2.45 6.3 2.33 0.63 0.73 1.79
F16 5 2.45 6.3 2.33 0.63 0.73 1.79
G3 5 2.45 6.3 2.33 0.63 0.73 1.79
G4 5 2.45 6.3 2.33 0.63 0.73 1.79
G5 5 2.45 6.3 2.33 0.63 0.73 1.79
G6 5 2.45 6.3 2.33 0.63 0.73 1.79
G7 5 2.45 6.3 2.33 0.63 0.73 1.79
G8 5 2.45 6.3 2.33 0.63 0.73 1.79
G9 5 2.45 6.3 2.33 0.63 0.73 1.79
Future
G10 5 2.45 6.3 2.33 0.63 0.73 1.79
Future
Gl1 5 2.45 6.3 2.33 0.63 0.73 1.79
Future
G12 5 2.45 6.3 2.33 0.63 0.73 1.79
Gl4 5 2.45 6.3 2.33 0.63 0.73 1.79
G15 5 2.45 6.3 2.33 0.63 0.73 1.79

RAIN-P3.WK1




PEAK RAINFALL INTENSITY CALCULATION

H3 5 2.45 7.2 233 0.63 0.67 1.65
I3 5 2.45 6.3 2.33) 0.63 0.73 1.79
J4 5 2.45 6.3 2.33] 0.63 0.73 1.79
J7 5 2.45 6.3 2.33| 0.63 0.73 1.79
J8 5 2.45 6.3 2.33| 0.63 0.73 1.79

RAIN-P4. WK1




PEAK
RAINFALL
INTENSITY

CALCULATION

25-YEAR STORM




PEAK RAINFALL INTENSITY CALCULATION

3.40

A2 25 6.3 2.66 | 0.65 0.80 2.73
A3 25 3.40 6.3 2.66| 0.65 0.80 2.73
AS 25 3.40 6.3 2.66 | 0.65 0.80 2.73
A7 25 3.40 6.3 2.66| 0.65 0.80 2.73
A8 25 3.40 8.8 2.66| 0.65 0.65 2.20
B3 25 3.40 6.3 2.66| 0.65 0.80 2.73
BS 25 3.40 6.3 2.66 | 0.65 0.80 2.73
B6 25 3.40 6.3 2.66 | 0.65 0.80 2.73
B7 25 3.40 6.3 2.66 | 0.65 0.80 2.73
B8 25 3.40 6.3 2.66 | 0.65 0.80 2.73
B9 25 3.40 6.3 2.66| 0.65 0.80 2.73
B10 25 3.40 6.3 2.66| 0.65 0.80 2.73
C2 25 3.40 6.3 2.66 | 0.65 0.80 2.73
C4 25 3.40 6.3 2.66 | 0.65 0.80 2.73
C5 25 3.40 6.3 2.66 | 0.65 0.80 2.73
C6 25 3.40 6.3 2.66 | 0.65 0.80 2.73
C7 25 3.40 6.3 2.66 | 0.65 0.80 2.73
C6 25 3.40 6.3 2.66 | 0.65 0.80 2.73
C7 25 3.40 6.3 2.66 | 0.65 0.80 2.73

RAIN-P1. WK1




PEAK RAINFALL INTENSITY CALCULATION

D2 25 3.40 6.3 2.66 | "0.65 0.80 2.73
D4 25 3.40 6.3 2.66 | 0.65 0.80 2.73
D5 25 3.40 6.3 2.66 | 0.65 0.80 2.73
D6 25 3.40 6.3 2.66 | 0.65 0.80 2.73
D7 25 3.40 6.3 2.66 | 0.65 0.80 2.73
D8 25 3.40 6.3 2.66 | 0.65 0.80 2.73
D9 25 3.40 6.3 2.66 | 0.65 0.80 2.73
E2 25 3.40 6.3 2.66 | 0.65 0.80 2.73
E3 25 3.40 6.3 2.66 | 0.65 0.80 2.73
E4 25 3.40 6.3 2.66 | 0.65 0.80 2.73
E7 25 3.40 6.3 2.66 | 0.65 0.80 2.73
E8 25 3.40 6.3 2.66 | 0.65 0.80 2.73
E9_ 25 3.40 6.3 2.66 | 0.65 0.80 2.73
F2 25 3.40 7.1 2.66 | 0.65 0.74 2.53
F4 25 3.40 6.3 2.66| 0.65 0.80 2.73
F6 25 3.40 10.3 2.66 | 0.65 0.58 1.99
F8 25 3.40 7.9 2.66 | 0.65 0.69 2.36

RAIN-P2.WK1




PEAK RAINFALL INTENSITY CALCULATION

Fl11 25 3.40 79.2 2.66 | 0.65 0.63 2.14
F12 25 3.40 6.3 2.66 | 0.65 0.80 2.73
F13 25 3.40 6.3 2.66 | 0.65 0.80 2.73
F14 25 3.40 6.3 2.66 | 0.65 0.80 2.73
F15 25 3.40 6.3 2.66 | 0.65 0.80 2.73
Fl16 25 3.40 6.3 2.66 | 0.65 0.80 2.73
G3 25 3.40 6.3 2.66 | 0.65 0.80 2.73
G4 25 3.40 6.3 2.66 | 0.65 0.80 2.73
GS 25 3.40 6.3 2.66| 0.65 0.80 2.73
G6 25 3.40 6.3 2.66 | 0.65 0.80 2.73
G7 25 3.40 6.3 2.66| 0.65 0.80 2.73
G8 25 3.40 6.3 2.66 | 0.65 0.80 2.73
G9 25 3.40 6.3 2.66| 0.65 0.80 2.73
Future
G10 25 3.40 6.3 2.66| 0.65 0.80 2.73
Future
Gl1 25 3.40 6.3 2.66 | 0.65 0.80 2.73
Future
G12 25 3.40 6.3 2.66| 0.65 0.80 2.73
Gl4 25 3.40 6.3 2.66| 0.65 0.80 2.73
G15 25 3.40 6.3 2.66| 0.65 0.80 2.73

RAIN-P3.WK1




PEAK RAINFALL INTENSITY CALCULATION

H3 25 - 3.40 7.2 2,66 | 0.65 0.74 2.51
13 25 3.40 6.3 2.66] 0.65 0.80 2.73
J4 25 3.40 6.3 2.66| 0.65 0.80 2.73
J7 25 3.40 6.3 2.66] 0.65 0.80 2.73
J8 25 3.40 6.3 2.66| 0.65 0.80 2.73

RAIN-P4. WK1




PEAK
RAINFALL
INTENSITY

CALCULATION

100-YEAR STORM




PEAK RAINFALL INTENSITY CALCULATION

A2 100 3.95 6.3 2.61| 0.63 0.82 3.23
A3 100 3.95 6.3 2.61| 0.63 0.82 3.23
AS 100 3.95 6.3 2.61| 0.63 0.82 3.23
A7 100 3.95 6.3 2.61| 0.63 0.82 3.23
A8 100 3.95 8.8 2.61| 0.63 0.66 2.62
B3 100 3.95 6.3 2.61| 0.63 0.82 3.23
B5 100 3.95 6.3 2.61| 0.63 0.82 3.23
B6 100 3.95 6.3 2.61| 0.63 0.82 3.23
B7 100 3.95 6.3 2.61| 0.63 0.82 3.23
B8 100 3.95 6.3 2.61| 0.63 0.82 3.23
B9 100 3.95 6.3 2.61| 0.63 0.82 3.23
B10 100 3.95 6.3 2.61| 0.63 0.82 3.23
Cﬁ 100 3.95 6.3 2.61| 0.63 0.82 3.23
C4 100 3.95 6.3 2.61| 0.63 0.82 3.23
C5 100 3.95 6.3 2.61| 0.63 0.82 3.23
C6 100 3.95 6.3 2.61| 0.63 0.82 3.23
C7 100 3.95 6.3 2.61| 0.63 0.82 3.23
C6 100 3.95 6.3 2.61| 0.63 0.82 3.23
C7 100 3.95 6.3 2.61| 0.63 0.82 3.23

RAIN-P1.WK1




PEAK RAINFALL INTENSITY CALCULATION

D2 100 3.95 6.3 2.61| 0.63 0.82 3.23
D4 100 3.95 6.3 2.61| 0.63 0.82 3.23
DS 100 3.95 6.3 2.61| 0.63 0.82 3.23
D6 100 3.95 6.3 2.61| 0.63 0.82 3.23
D7 100 3.95 6.3 2,611 0.63 0.82 3.23
D8 100 3.95 6.3 2.61| 0.63 0.82 3.23
D9 100 3.95 6.3 2.61| 0.63 | 0.82 3.23
E2 100 3.95 6.3 2.61| 0.63 0.82 3.23
E3 100 3.95 6.3 2.61| 0.63 0.82 3.23
E4 100 3.95 6.3 2.61| 0.63 0.82 3.23
E7 100 3.95 6.3 2.61] 0.63 0.82 3.23
E8 100 3.95 6.3 2.61| 0.63 0.82 3.23
E9 100 3.95 6.3 2.61| 0.63 0.82 3.23
F2 100 3.95 7.1 2.61| 0.63 0.76 3.00
F4 100 3.95 6.3 2.61| 0.63 0.82 3.23
F6 100 3.95 10.3 2.61| 0.63 0.60 2.37
F8 100 3.95 1.9 2.61 | 0.63 0.71 2.80

RAIN-P2.WK1




PEAK RAINFALL INTENSITY CALCULATION

3.95

Fl11 100 9.2 2.61| 0.63 0.64 2.55
F12 100 3.95 6.3 2,61 0.63 0.82 3.23
F13 100 3.95 6.3 2.61| 0.63 0.82 3.23
Fl14 100 3.95 6.3 2.61| 0.63 0.82 3.23
F15 100 3.95 6.3 2.611 0.63 0.82 3.23
Fl16 100 3.95 6.3 2.611 0.63 0.82 3.23
G3 100 3.95 6.3 2.61| 0.63 0.82 3.23
G4 100 3.95 6.3 2.61| 0.63 0.82 3.23
GS 100 3.95 6.3 2.61| 0.63 0.82 3.23
G6 100 3.95 6.3 2.61| 0.63 0.82 3.23
G7 100 3.95 6.3 2.61] 0.63 0.82 3.23
G8 100 3.95 6.3 2.61| 0.63 0.82 3.23
G9 100 3.95 6.3 2,61 0.63 0.82 3.23
Future
G10 100 3.95 6.3 2.61| 0.63 0.82 3.23
Future
Gl1 100 3.95 6.3 2.611 0.63 0.82 3.23
Future
Gl12 100 3.95 6.3 2,61 0.63 0.82 3.23
Gl4 100 3.95 6.3 2.61| 0.63 0.82 3.23
Gl15 100 3.95 6.3 2.61| 0.63 0.82 3.23

RAIN-P3. WK1




PEAK RAINFALL INTENSITY CALCULATION

100

H3 3.95 7.2 2.61| 0.63 0.75 2.97
I3 100 3.95 6.3 2,611 0.63 0.82 3.23
J4 100 3.95 6.3 2.61| 0.63 0.82 3.23
7 100 3.95 6.3 2.61| 0.63 0.82 3.23
J8 100 3.95 6.3 2.61| 0.63 0.82 3.23

RAIN-P4.WK1




PEAK RUNOFF
TO EACH
SUBBASIN AREA
FOR THE
5,25 & 100-YEAR STORMS




PEAK RUNOFF TO EACH SUBBASIN AREA

A2 1.79 2.73 3.23 0.76 0.90 1.22 1.87 2.21
A3 1.79 2.73 3.23 0.80 0.90 1.29 1.97 2.33
AS 1.79 2.73 3.23 0.25 0.80 0.36 0.55 0.65
A7 1.66 2.53 3.00 0.40 0.49 0.33 0.50 0.59
A8 1.45 2.20 2.62 1.55 0.25 0.56 0.85 1.02

TOTAL 3.76 5.73 6.78
B3 1.79 2.73 3.23 0.79 0.84 1.19 1.81 2.14
BS 1.79 2.73 3.23 0.53 0.90 0.85 1.30 1.54
B6 1.79 2.73 3.23 0.50 0.84 0.75 1.15 1.36
B7 1.79 2.73 3.23 0.16 0.70 0.20 0.31 0.36
B8 1.79 2.73 3.23 0.85 0.90 1.37 2.09 2.47
B9 1.79 2.73 3.23 0.55 0.90 0.89 1.35 1.60
B10 1.79 2.73 3.23 0.83 0.90 1.34 2.04 2.41

TOTAL 6.59 10.05 11.89

QPEAK!1.WK1




PEAK RUNOFF TO EACH SUBBASIN AREA

C2 1.79 2.73 3.23 1.36 0.87 2.12 3.23 3.82
C4 1.79 2.73 3.23 1.00 0.90 1.61 2.46 2.91
CS 1.79 2.73 3.23 0.50 0.84 0.75 1.15 1.36
C6 1.79 2.73 3.23 0.16 0.70 0.20 0.31 0.36
C7 1.79 2.73 3.23 1.00 0.90 1.61 2.46 2.91
C8 1.79 \ 2.73 3.23 0.55 0.90 0.89 1.35 1.60
C9 1.79 2.73 3.23 0.83 0.90 1.34 2.04 2.41

TOTAL 8.52 12.99 15.37
D2 1.79 2.73 3.23 1.50 0.90 2.42 3.69 4.36
D4 1.79 2.73 3.23 1.35 0.90 2.17 3.32 3.92
DS 1.79 2.73 3.23 Q.75 0.90 1.21 1.84 2.18
D6 1.79 2.73 3.23 1.12 0.90 1.80 2.75 3.26
D7 1.79 2.73 3.23 0.65 0.90 1.05 1.60 1.89
D8 1.79 2.73 3.23 0.84 0.90 1.35 2.06 2.4
D9 1.79 2.73 3.23 0.76 0.90 1.22 1.87 2.21

TOTAL 11.23 17.13 20.26

QPEAK2.WK1




PEAK RUNOFF TO EACH SUBBASIN AREA

E2 1.79 2.73 3.23 0.52 0.90 0.84 1.28 1.51
E3 1.79 2.73 3.23 0.56 0.90 0.90 1.38 1.63
E4 1.79 2.73 3.23 0.52 0.90 0.84 1.28 1.51
E7 1.79 2.73 3.23 0.02 0.90 0.03 0.05 0.06
E8 1.79 2.73 3.23 0.02 0.90 0.03 0.05 0.06
E9 1.79 2.73 3.23 0.02 0.90 0.03 0.05 0.06

TOTAL 2.67 4.08 4.83
F2 1.66 2.53 3.00 3.33 0.41 2.27 3.45 4.10
F4 1.79 2.73 3.23 1.46 0.90 2.35 3.59 4.24
F6 1.31 1.99 2.37 0.66 0.25 0.22 0.33 0.39
F8 1.55 2.14 2.80 0.82 0.25 0.32 0.44 0.57
F11 1.41 2.73 2.55 0.32 0.25 0.11 0.22 0.20
F12 1.79 2.73 3.23 1.57 0.90 2.53 3.86 4.56
F13 1.79 2.73 3.23 1.84 0.90 2.96 4.52 5.35
F14 1.79 2.73 3.23 2.23 0.90 3.59 5.48 6.48
F15 1.79 2.73 3.23 1.93 0.90 3.1 4.74 5.61
F16 1.79 2.73 3.23 2.50 0.90 4.03 6.14 7.21

TOTAL 21.49| 3277 38.78
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PEAK RUNOFF TO EACH SUBBASIN AREA

G3 1.79 2.73 3.23 0.68 0.56 0.68 1.04 1.23
G4 1.79 2.73 3.23 0.58 0.82 0.85 1.30 1.54
GS 1.79 2.73 3.23 0.59 0.82 0.87 1.32 1.56
G6 1.79 2.73 3.23 0.41 0.85 0.62 0.95 1.13
G7 1.79 2.73 3.23 0.37 0.83 0.55 0.84 0.99
G8 1.79 2.73 3.23 0.09 0.54 0.09 0.13 0.16
G9 1.79 2.73 3.23 0.44 0.83 0.65 1.00 1.18
Future
G10 1.79 2.73 3.23 0.60 0.75 0.81 1.23 1.45
Future
Gl1 1.79 2.73 3.23 0.59 0.75 0.79 1.21 1.43
Future
G12 1.79 2.73 3.23 0.66 0.69 0.82 1.24 1.47
Gl4 1.79 2.73 3.23 0.20 0.58 0.21 0.32 0.37
GI15 1.79 2.73 3.23 0.88 0.83 1.31 1.99 2.36
TOTAL 8.24 | 12.57 14.87
H3 1.65 2.51 2.97 0.50 0.25 0.21 0.31 0.37
TOTAL 0.21 0.31 0.37
13 1.79 2.73 3.23 1.04 0.90 1.68 2.56 3.02
14 1.79 2.73 3.23 1.04 0.90 1.68 2.56 3.02
J7 1.79 2.73 3.23 1.13 0.90 1.82 2.78 3.28
18 1.79 2.73 3.23 1.13 0.90 1.82 2.78 3.28
TOTAL 699 10.66 12.62
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PIPE SYSTEM DESIGN
USING THE
BACKWATER ANALYSIS
METHOD
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PIPE SYSTEM DESIGN
USING THE
RATIONAL METHOD
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BIOFILTRATION SWALE DESIGN
FOR
WATER QUALITY
USING A 5-YEAR STORM




Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: BIOSWALE "A"
Comment: SWALE DESIGNLD FOR 5~-YEAR STORM -~ 5" DEPTH
Solve For Bottom Width

Given Input Data:

Left Side Slope.. 4.00:1 (H:V)
Right Side Slope. 4.00:1 (H:V)
Manning’s n...... 0.070
Channel Slope.... 0.0050 ft/ft
Depthececeecocons 0.42 ft
Discharge........ 3.76 cfs

Computed Results:

Bottom Width.... 10.01 ft

Velocity..ceeeeene 0.77 fps

Flow Area...ccee» 4.91 sf

Flow Top Width... 13.37 ft

Wetted Perimeter. 13.47 ft

Critical Depth... 0.16 ft

Critical Slope... 0.1348 ft/ft

Froude Number.... 0.22 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: BIOSWALE "B"
Comment: SWALF DESIGNED FOR 5-YEAR STORM - 5" DEPTH
Solve For Bottom Width

Given Input Data:

Left Side Slope.. 4.00:1 (H:V)
Right Side Slope. 4.00:1 (H:V)
Manning’s n...... 0.070
Channel Slope.... 0.0050 ft/ft
Depth.cececeeacees 0.42 ft
Discharge........ 6.59 cfs

Computed Results:

Bottom Width.... 18.06 ft

Velocity.eceeeaeses 0.79 fps

Flow Area...ccces 8.29 sf

Flow Top Width... 21.42 ft

Wetted Perimeter. 21.53 ft

Critical Depth... 0.16 ft

Critical Slope... 0.1338 ft/ft

Froude Number.... 0.23 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: BIOSWALE “C"
Comme-":: SWALE DESIGNED FOR 5~YEAR STORM - S" DEPTH
Solve For Bottom wWidth

Given Input Data:

Left Side Slope.. 4.00:1 (H:V)
Right Side Slope. 4.00:1 (H:V)
Manning’s n...... 0.070
Channel Slope.... 0.0080 ft/ft
Depth....ccceceee 0.42 ft
Discharge........ 8.52 cfs

Computed Results:

Bottom Width.... 18.48 ft

Velocity..ccoeeese 1.01 fps

Flow Area........ 8.47 sf

Flow Top Width... 21.84 ft

Wetted Perimeter. 21.94 ft

Critical Depth... 0.19 ft

Critical Slope... 0.1274 ft/ft

Froude Number.... 0.28 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: BIOSWALE "D"
. Comment: SWALE DESIGNED FOR 5-YEAR STORM - 5" DEPTH
Solve For Bottom Width

Given Input Data:

Left Side Slope.. 4.00:1 (H:V)
Right Side Slope. 4.00:1 (H:V)
Manning’s n...... 0.070
Channel Slope.... 0.0080 ft/ft
Depth.ceeeeencass 0.42 ft
Discharge........ 11.23 cfs

Computed Results:

Bottom Width.... 24.55 ft

Velocity.eeeeoenn 1.02 fps

Flow Areacceeeees 11.02 sf

Flow Top Width... 27.91 ft

Wetted Perimeter. 28.02 ft

Critical Depth... 0.18 ft

Critical Slope... 0.1270 ft/ft

Froude Number.... 0.29 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: BIOSWALE “E"
Comment: SWALE DESIGNED FOR 5-YEAR STORM - 5" DEPTH - =
Solve For Bottom Width

Given Input Data:

Left Side Slope.. 4.00:1 (H:V)
Right Side Slope. 4.00:1 (H:V)
Manning’s n...... 0.070
Channel Slope.... 0.0050 ft/ft
Deptheceseccecens 0.42 ft
Discharge........ 2.67 cfs

Computed Results:

Bottom Width.... 6.89 ft

Velocity.eceooeoss 0.74 fps

Flow Area.cescces 3.60 sf

Flow Top Width... 10.25 ft

Wetted Perimeter. 10.35 ft

Critical Depth... 0.16 ft

Critical Slope... 0.1357 ft/ft

Froude Number.... 0.22 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: BIOSWALE "G"
Comment: SWALE DESIGNED FOR 5-YEAR STORM - :IZ" DEPTH
Solve For Bottom Width

Given Input Data:

Left Side Slope.. 4.00:1 (H:V)
Right Side Slope. 4.00:1 (H:V)
Manning’s n...... 0.070
Channel Slope.... 0.0050 ft/ft
Depth...cccceeeen 0.42 ft
Discharge........ 8.24 cfs

Computed Results:

Bottom Width.... 22.75 ft

Velocity.eeeeones 0.80 fps

Flow Area.ccececes 10.26 sf

Flow Top Width... 26,11 ft

Wetted Perimeter. 26.21 ft

Critical Depth... 0.16 ft

Critical Slope... 0.1336 ft/ft

Froude Number.... 0.23 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




BIOFILTRATION SWALE DESIGN
FOR
CAPACITY
USING A 100-YEAR STORM




Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: BIOSWALE "“A"
Comment: WATER DEPTH IN SWAL™ FOR 100-YEAR STORM
Solve For Depth

Given Input Data:

Bottom Width..... 27.00 ft
Left Side Slope.. 4.00:1 (H:V)
Right Side Slope. 4.00:1 (H:V)
Manning’s n...... 0.070
Channel Slope.... 0.0050 ft/ft
Discharge...c.e.. 6.78 cfs

Computed Results:

Depthoo-noctoooco 0034 ft

Velocity.eoeeeeene 0.71 fps

Flow Area...eeess 9.61 sf

Flow Top Width... 29.71 ft

Wetted Perimeter. 29.79 ft

Critical Depth... 0.12 ft

Critical Slope... 0.1442 ft/ft

Froude Number.... 0.22 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: BIOSWALE "“B"
Comment.: WATER DEPTH ™7 SWALE FOR 100~-YEAR STORM
Solve For Depth

Given Input Data:

Bottom Width..... 27.00 ft

Left Side Slope.. 4.00:1 (H:V)
Right Side Slope. 4.00:1 (H:V)
Manning’s n...... 0.070
Channel Slope.... 0.0050 ft/ft
Discharge....ses. 11.89 cfs

Computed Results:

DePth.ceeeeeeeens 0.47 ft

Velocity.eeeeooes 0.87 fps

Flow Area.ceeceeee 13.65 sf

Flow Top Width... 30.78 ft

Wetted Perimeter. 30.90 ft

Critical Depth... 0.18 ft

Critical Slope... 0.1278 ft/ft

Froude Number.... 0.23 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: BIOSWALE uwee
Comment: WATER DEPTH IN SWALE FOR 100-YEAR STORM -
Solve For Depth
Given Input Data:

Bottom Widtho . o 80 24 L] oo ft

Left Side Slope.. 4.00:1 (H:V)
Right Side Slope. 4.00:1 (H:V)
Manning’s n...... 0.070
Channel Slope.... 0.0050 ft/ft
Discharge........ 15.37 cfs

Computed Results:

Depthocoot‘oooooo 0059 ft

VeloCityeeeeeooes 0.99 fps

Flow Area.scesess 15.50 sf

Flow Top Width... 28.70 ft

Wetted Perimeter. 28.85 ft

Critical Depth... 0.23 ft

Critical Slope... 0.1183 ft/ft

Froude Number.... 0.24 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: BIOSWALE "D"
Commer™:: WATER DEPTH IN SWALE FOR 100-YEAR STORM
Solve For Depth

Given Input Data:

Bottom Width..... 24.00 ft

Left Side Slope.. 4.00:1 (H:V)
Right Side Slope. 4,00:1 (H:V)
Manning’s n...... 0.070
Channel Slope.... 0.0050 ft/ft
Discharge........ 20.26 cfs

Computed Results:

Deptheceeeceeeces 0.69 ft

VeloCity.eeeeeooos 1.09 fps

Flow Area..cosess 18.50 sf

Flow Top Width... 29.53 ft

Wetted Perimeter. 29.70 ft

Critical Depth... 0.28 ft

Critical Slope... 0.1117 ft/ft

Froude Number.... 0.24 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: BIOSWALE "E"
Comment: WATER DEPTH IN SWALE FOR 100-YEAR STORM o
Solve For Depth
Given Input Data:

Bottom Width..... 13.00 ft

Left Side Slope.. 4.00:1 (H:V)
Right Side Slope. 4.00:1 (H:V)
Manning’s nNec.e.. 0.070
Channel Slope.... 0.0050 ft/ft
Discharge....scee 4.83 cfs

Computed Results:

Depth...l..'.l..' 0042 ft

Velocity.eeoooeen 0.78 fps

Flow Area.c.ceeee 6.18 sf

Flow Top Width... 16.37 ft

Wetted Perimeter. 16.47 ft

Critical Depth... 0.16 ft

Critical Slope... 0.1342 ft/ft

Froude Number.... 0.22 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: BIOSWALE "G"
Comment: WATER DEPTH IN SWALE FOR 100-YEAR STORM
Solve For Depth
Given Input Data:

Bottom Width..... 22.00 ft

Left Side Slope.. 4.00:1 (H:V)
Right Side Slope. 4.00:1 (H:V)
Manning’s N.eeee.. 0.070
Channel Slope.... 0.0050 ft/ft
Discharge..ceee.. 14.87 cfs

Computed Results:

Depth.e.ceeeeecens 0.59 ft

VeloCityeeeesoees 0.99 fps

Flow Area...eece. 14.98 sf

Flow Top Width... 27.73 ft

Wetted Perimeter. 27.87 ft

Critical Depth... 0.23 ft

Critical Slope... 0.1182 ft/ft

Froude Number.... 0.24 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




SEDIMENT BASIN
DESIGN CALCULATION
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APPENDIX




MANHOLE SHALL BE INSTALLED IN ACCORDANCE WITH CITY STANDARD NC. 201

MANHOLE RING AND COVER

ADJUSTING RINGS 4" MIN. TO 16"
MAX., PLASTER INSIDE FACING
WITH 1/2° MORTAR

1
i

1/2" ASPHALT

ASPHALT PATCH
EXISTING ROAD

MORTAR, (TYP.)

PVC TEE W/ PVC SADOLE CONNECTION
GLUED TO TEE W/ PVC CEMENT

MASTIC AROUND TEE
AT CENTER OF WALL

QUTLET PIPE

\

"—"{.
Ta—

HANDHOLD -
T
L—9" CONCRETE COLLAR

PRECAST RISER SECTION

r 7 b
TYP. RN
[———\8 »

NON-SHRINK GROUT, TYP‘/i

JOINTS SHALL BE RUBBER
GASKETED, MEET ASTM C 443

SEE PIPE SUPPORT DETAIL BELOW

ORIFICE PLATE SHALL BE
ATTACHED WITH A PVC CEMENT

12, TYP=— |

T e 4
R

MIN.
REMOVABLE GASKETED

END PLUG
FLOW

UNDISTURBED OR_COMPACTED SUB-GRADE

MANHOLE COUPLING WITH
/<j } ey | & TYP RUBBER GASKET
24 T BT __MANHOLE RUNGS
== LADDER
T Al
i v
. M -1
S 24 >
: PRECAST BASE_WITH
2 INTEGRAL RISER
R ‘-'_4".‘”‘,.‘~‘/‘TJ
-~ paeeiee il |
[ T 12" MIN. GRAVEL
v i BEDDING
E=l=l=]]

CENTER_LINE OF MANHOLE

LID AND RUNGS

SR

MANHOLE WALL

DROP—IN ANCHOR
WITH JAMB NUT

REMOVABLE
SRS e
END PLUG l SI0E OF CLAMP PIPE gﬁgsirﬁaumps CLAMP
| 24 OR SINGLE STRAP SADOLE
CLEAR
- TOP_VIEW PIPE _SUPPORT
gg}ﬂz ILUP FLOW CONTROL MANHOLE
WITH CONE SECTION
PUBLIC WORKS [Fail e i o, | b
DEPARTMENT P S TORM\ FCMHCONE.OWG T STIDHAM NO. 2051
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