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Project Engineers Certification 
I hereby state that this Drainage Report for the Western Self Storage RV Storage Parking 
Lot has been prepared by me or under my supervision and meets the standard of care and 
expertise which is usual and customary in this community for professional engineers. I 
understand the City of Sumner does not and will not assume liability for the sufficiency, 
suitability, or performance of drainage facilities prepared by me. 
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1 Project Overview 
 
The project proposes a RV Storage Parking Lot in Sumner, Washington. Permits sought for the 
proposed project include a site development permit and NPDES permit. Specific proposed on-
site improvements include asphalt paving and curbing; retaining walls under four feet tall, and 
stormwater management utilities.  
 
This report is prepared in accordance with the 2019 Department of Ecology Stormwater 
Management Manual for Western Washington.  
 
The site address is 1401 East Valley Highway E, Sumner, WA 98390. Please see the vicinity map 
included as Figure 1. The project site is situated on tax parcel numbers 052006-7001 (2.49 
acres), 952000-0230 (0.95 acres), 952000-0235 (3.40 acres), and 952000-0236 (1.14 acres). The 
parcel is zoned Light Industrial.  
 
The project includes 191,030 square feet (4.38 acres) of new and replaced impervious surfaces 
and 195,280 square feet (4.48 acres) of disturbed area.  
 
Figure 1 - Vicinity Map 

 
Google Earth, 2023 1417 East Valley Highway E, Sumner, WA 98390 

 
NOT TO SCALE 
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2 Existing Site Hydrology 
 

2.1 Summary 
 
The project site is developed with two active businesses: to the south is a self-storage facility 
and to the north is a topsoil business. The area has been cleared, graded, and filled with gravel 
since the 1980s, prior to the site’s annexation to the City of Sumner from Pierce County. The 
last development on the site was in 2016 and included the construction of 5 additional self-
storage buildings over a gravel parking storage lot.  
 
The existing stormwater management system on the site consists of catch basins and 
underground conveyance piping, Stormfilter treatment cartridges, and a detention pond. 
There is conveyance piping from East Valley Highway East connected to the site’s catch basins 
and underground conveyance piping: This conveyance piping from East Valley Highway East 
contains run-on from properties and a portion of East Valley Highway East from the east of the 
site. There is no other location of runoff entering the site. The downstream flowpath from the 
site includes discharge from the detention pond running under the adjacent railroads to the 
west and into a channel that flows south to the Dieringer Powerhouse Tailrace. The Dieringer 
Powerhouse Tailrace then discharges into the White River. See Figure 2 for a depiction of the 
existing site hydrology and downstream runoff.  
 

2.2 Critical Areas 
 
Pierce County’s Public GIS and the City of Sumner Critical Area mapping identifies the site as 
located within a volcanic hazard area, aquifer recharge area, and a seismic hazard area. There 
are no flood hazards or wetlands on the site. There is a wetland adjacent to the north of the 
site.  
 
A Technical Memorandum was prepared for the site by Grette Associates regarding the offsite 
wetland to the north of the site and is included in Appendix D. The Memorandum states that to 
the north of the site is a Type III wetland with a buffer of 60’. In accordance with SMC 
16.46.150.M.2, the wetland buffer does not extend past any preexisting structure. There is an 
existing retaining wall along the northern boundary of the site, therefore; to remain outside of 
the wetland buffer it is proposed to limit all project disturbance to south of the existing 
retaining wall. No portion of the site south of the existing retaining wall drains to the wetland.  
 
Upon reviewing Department of Natural Resource Mapping, it appears two streams are mapped 
as crossing through the site. The streams appear to be erroneously labeled and do not existing 
at the surface. We are currently in correspondence with WDFW to correct the stream mapping.  
 

2.3 Soils 
 
A Custom Soil Resource Report from the National Resources Conservation Service is included 
in Appendix D. The site has previously been filled and graded with gravel surfacing and 
underlying the gravel is Semiahmoo Muck, a hydric soil. Infiltration is considered infeasible. 
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Figure 2 - Site Hydrology Mapping 
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Figure 3 - Fema Flood Panel 

 
 

3 Developed Site Hydrology 
 

3.1 Summary 
 
The project includes 195,280 square feet of disturbed area and 191,030 square feet of new and 
replaced impervious surfaces. Stormwater runoff will be collected, treated, and conveyed back 
into the existing stormwater conveyance system prior to discharging into the White River. The 
improvements include rerouting a portion of the existing conveyance piping, installing new 
catch basins and underground conveyance piping, an oil water separator, an Oldcastle 
Infrastructure BioPod™, and soil amendment in accordance with BMP T5.13.  
 

3.2 Performance Standards and Goals 
 
Please see the DOE Flow Chart, included as Figure 3 in this report, for determining the 
requirements for this project. Minimum Requirements #1-9 apply to the new and replaced hard 
surfaces and converted vegetation areas. The project discharges to the White River, a basic 
treatment and flow control exempt water body through man made conveyance elements: a 
culvert, a ditch that flows south along the western side of the railroad.  
 
The following is a discussion to Minimum Requirements #1-9 as they apply to this proposal.  
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3.2.1 MR #1 – Preparation of Stormwater Site Plans 
This report and the accompanying drawings satisfy this requirement.  
 

3.2.2 MR #2 - Construction Stormwater Pollution Prevention 
The Construction Stormwater Pollution Prevention Plan (CSWPPP), submitted as a separate 
document, was prepared in accordance with Section 2.2 in Volume II of the Manual and includes 
a discussion of the 13 required elements.  
 

3.2.3 MR #3 - Source Control of Pollution 
A discussion of Source Control BMPs is included in Section 3.4 of this report. Source control 
BMPs are also included in the Construction Stormwater Pollution Prevention Plan (CSWPPP) 
and project plans. These documents are bound under separate cover and included in the permit 
submittal package.  
 

3.2.4 MR #4 - Preservation of Natural Drainage Systems and Outfalls 
The project does not propose to change the existing drainage of the site, and will collect and 
convey all stormwater runoff to the existing conveyance system. There are no proposed 
outfalls.  
 

3.2.5 MR #5 - On-site Stormwater Management 
The project triggers Minimum Requirements #1-9 and is located inside the UGA. Therefore, in 
accordance with Table I-3.1, it is proposed to use List #2 to satisfy this requirement. Below is a 
discussion of the BMPs in List #2.  
 
Lawn and Landscape Areas: Any disturbed areas to be lawn or landscaped will be amended in 
accordance with BMP T5.13 Post-Construction Soil Quality and Depth.  
Roofs: No buildings or structures are proposed.  
Other Hard Surfaces: The site does not have remaining native vegetation or sufficient 
vegetation for any dispersion and the soils underlying the site are not feasible for infiltration.  
 
BMP T5.13 is proposed and the following BMPs are not feasible: Full Dispersion, Permeable 
Pavements, Bioretention, and Sheet Flow or Concentrated Flow Dispersion.  
 

3.2.6 MR #6 – Runoff Treatment 
The project has more than 5,000 square feet of new pollution generating hard surfaces (PGHS); 
therefore, runoff treatment is required. The Treatment Facility Selection Flow Chart, included 
as Figure 3, was used to determine the requirements for runoff treatment.  
 

• Oil control is required for all areas that may store 25 vehicles or more that are over 10 
tons gross weight. Oil control is not required for the other areas, as there are less than 
300 total trip ends per day and vehicle washing and maintenance are not site uses.  

• Phosphorous control is not required because the site does not discharge to a 
phosphorous sensitive water body.  

• Enhanced treatment is required for all pollution generating hard surfaces in Sumner.  
 
Oil control is required for the RV storage areas and enhanced treatment is required for all new 
and replaced pollution generating surfaces. An oil water separator will treat all proposed RV 
storage areas, and all new and replaced PGHS will be treated with an Oldcastle Infrastructure 
BioPod™, an enhanced treatment (metals) level technology with a Department of Ecology 
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General Use Level Designation. Calculations demonstrating adequate capacity in the Oil Water 
Separator and the Oldcastle Infrastructure BioPod™ are provided in Appendix B.  
 

3.2.7 MR #7 – Flow Control 
The project discharges to a flow control exempt water body through manmade conveyance 
elements, therefore; flow control is not required. The previous development on the site 
provided open water conveyance calculations demonstrating adequate capacity for the 
downstream flowpath and the 2015 Stormwater Report by Sitts & Hill Engineers, Inc. is included 
in Appendix G for reference. Backwater calculations for the downstream flowpath are provided 
in Appendix B. 
 
The downstream flowpath through manmade conveyance elements include an offsite ditch 
flowing south adjacent to the west of the railroad, and the Dieringer Powerhouse Tailrace that 
discharges into the White River. Historic photos of the construction of the Dieringer 
Powerhouse and its tailrace are included in Appendix D. Capacity calculations are only provided 
for the ditch as the tailrace is much larger than the ditch and was built to serve the now inactive 
powerhouse.  
 
The 2015 Stormwater Report (included as Appendix G of this report) calculated a peak demand 
flow rate of 76.67 cfs during the 24-hour, 100-year runoff event for the downstream ditch, and 
demonstrated the ditch conveys 76.67 cfs at a depth of 2.17 ft with an average available depth 
of 4 feet.  
 
The peak demand flow rate includes drainage areas of 54.0 acres from the adjacent golf course 
(90% impervious at a future build-out), 74.2 acres from the east and north of the site (7% 
impervious), and 12.2 acres from onsite (100% impervious). These drainage areas and the 
percent impervious are conservative estimates and demonstrate the ditch has adequate 
capacity to convey the peak flow event to the tailrace.  
 

3.2.8 MR #8 – Wetlands Protection 
All disturbance will be limited to outside of the offsite wetland’s buffer. Discharges from the 
site are to be kept to the existing hydrologic regime and are not permitted to go to the offsite 
wetland.  
 

3.2.9 MR #9 – Operation and Maintenance 
An Operation and Maintenance Manual, prepared in accordance with Volume V of the manual, 
is submitted as a separate document.  
 

3.3 Low Impact Development Features 
 
There are no existing or proposed Low Impact Development Features on the site.  
 

3.4 Source Control 
 
The following source control BMPs are applicable to the project site. Descriptions of each BMP 
listed can be found in Volume IV of the Manual. 
 
Source Control BMPs Applicable to All Sites: 
S410 BMPs for Correcting Illicit Discharges to Storm Drains 
S453 BMPs for Formation of a Pollution Prevention Team 
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S454 BMPs for Preventive Maintenance / Good Housekeeping 
S455 BMPs for Spill Prevention and Cleanup 
S456 BMPs for Employee Training 
S457 BMPs for Inspections 
S458 BMPs for Record Keeping 
 
Project Specific Source Control BMPs 
S407 BMPs for Dust Control at Disturbed Land Areas and Unpaved Roadways and Parking Lots 
S411 BMPs for Landscaping and Lawn / Vegetation Maintenance 
S417 BMPs for Maintenance of Stormwater Drainage and Treatment Systems 
S421 BMPs for Parking and Storage of Vehicles and Equipment 
S442 BMPs for Labeling Storm Drain Inlets on Your Property 
S450 BMPs for Irrigation 
 

3.5 Conveyance System Analysis and Design 
 
The proposed on-site stormwater conveyance system consists of catch basins and storm drains 
and connects to the existing on-site conveyance system (at the south project limits) discharging 
to the regional ditch located on the west side of railroad tracks roughly 620 feet further to the 
south. The conveyance system (both proposed and existing) has been checked for adequacy 
during the 100-year, 24-hour event (for overtopping at CB rims) and during the 25-year, 24-hour 
event (for 0.5’ between rim and HGL). 
 
The initial tail-water elevation was set at 57.63, 2.17 feet above the bottom of the existing ditch 
at the discharge point, the 100-year peak water elevation calculated in the original 2015 
Stormwater Report included as Appendix G of this report. Note that the peak water elevation 
at the ditch is still below the invert elevation of the existing 24-inch outfall pipe (57.87); 
therefore, the outfall condition is not submerged. 
 
The offsite runoff from the area to the north and east of the site including forested area, mining 
operations and E Valley Hwy (identified as Basin 3 in the original report mentioned above) will 
bypass the new improvements but still remain tributary to the existing downstream 
conveyance system. The runoff from already developed areas located to the south of the 
project site (identified as Basin 2 in the original report mentioned above) were also included in 
the conveyance calculations. 
 
There is an existing detention pond located in the middle of the existing Basin 2 (along western 
edge) that regulates the discharge from that basin; however, for the purpose of these 
conveyance calculations, the detention aspect of the system was omitted and non-mitigated 
runoff (worst case) was assumed to be tributary to the last stormwater structure on the east 
side of the railroad.  
   
Santa Barbara UH hydrologic analysis using Autodesk® Storm and Sanitary Analysis software 
was used to analyze the on-site storm drainage system, assuming a Type 1A rainfall distribution. 
Refer to Appendix B, conveyance/backwater section, for detailed information. 
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Figure 4 - Flow Chart for Determining Requirements for Redevelopment 
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Figure 5 - Runoff Treatment BMP Selection Flow Chart 
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Appendix A Drainage Exhibit 
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Appendix B Engineering Calculations 
 
Calculations provided include demonstrating adequate capacity for the oil water separator, 
Oldcastle Infrastructure BioPod™, and conveyance elements. The demand for these 
calculations is driven by the contributing drainage area, as shown on the exhibits in Appendix 
A, and either the water quality treatment flow rate calculated by the Western Washington 
Hydrology Model (WWHM), a DOE approved continuous runoff hydrology model. 
 
Oil Water Separator 
The Oil Water Separator (BMP T11.11) treats runoff from CBs 01 through 07 and has a bypass 
for high flow events. The below calculations demonstrate adequate capacity in the proposed 
Oil Water Separator to treat the online water quality treatment flow rate.  
 
Per 2019 DOE Stormwater management Manual for Western Washington, as adopted by the 
City of Sumner, the water quality flow rate for oil/water separator (OWS) is defined as 72% of 
the developed two-year peak flow rate, as determined using the WWHM model with 15-minute 
time steps calibrated to site conditions.  See Appendix C for WWHM printout. 
 
Tributary Basin: Ap = 0.07 ac, Ai = 3.57 ac 
Water Quality Flow (off-line) Q6 = 0.3142 cfs (141 GPM) 
 
The design water quality flow (Q) used for the Oil Water Separator calculation is the 15-minute 
WQ flow determined by WWHM multiplied by (k) ratio indicated in Figure V-7.8 of the Manual. 
For the City of Sumner: 6-month, 24-hour precipitation (72% of 2-year) is 1.44 inches. Therefore, 
k=3.5 – see Figure at the end of this chapter.  
 
The required projected surface area for a coalescing plate device is given by the following 
equation. 
 

𝐴ℎ =
𝑄

𝑉𝑡
=

𝑄

0.00386[
𝑆𝑤−𝑆𝑜

𝜇
]
  

 
where:  Ah=required effective (horizontal) area of plate media (sf) 
  Vt=rise rate of oil droplet (ft/min) 
  Q= water quality design flow rate (cf/s) multiplied by k ratio 

Sw=specific gravity of water (1.00) 
So=specific gravity of oil (0.85) 
µ=absolute viscosity of water (poises); use 0.015674 for temp=39°F 

 

𝐴ℎ =
3.5×60𝑥𝑄

0.00386[
1.00−0.85

0.015674
]
  

 

This equation gives a required minimum plate surface area value of 1,776 sf.  
 
Per DOE Manual, the plate spacing should be a minimum of ¾ inch, plate angle between 45 and 
60 degrees, plate pack setback from bottom at least 6 inches, head space above plates at least 
12 inches. The separator should contain forebay for floatables and afterbay for collection of 
effluent. An 18-inch tall baffle should separate forebay from plate stack. Access plates for ease 
of removal and maintenance should be provided. 
 



Western Self Storage – Preliminary Drainage Report for RV Storage Parking Lot 

 

 
 

15 
 

The Oldcastle Precast 612-2-CPS Oil Water Separator is chosen to provide plate surface area 
of 1,776 sf and treatment rate of 438 GPM, matching the required minimum. The equivalent 
products may be provided that match or exceed the design WQ flow rates. They will be subject 
to verification and acceptance. 
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Western Self Storage – Preliminary Drainage Report for RV Storage Parking Lot 

 

 
 

17 
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Oldcastle Infrastructure BioPod™ 
The Oldcastle Infrastructure BioPod™ treats CBs 01 through 11 and has an internal bypass for 
high flow events. The below calculations demonstrate adequate capacity in the proposed 
Oldcastle Infrastructure BioPod™ to treat the offline water quality treatment flow rate.  
 
General Use Level Designation for Basic (TSS), Dissolved Metals (Enhanced), and Phosphorous 
Treatment has been issued by the Washington State Department of Ecology for the BioPod 
product. A copy of this approval document is included in Appendix E.  
 
Per 2019 DOE Stormwater management Manual for Western Washington, as adopted by the 
City of Sumner, the water quality flow rate for BioPod is defined as 72% of the developed two-
year peak flow rate, as determined using the WWHM model with 15-minute time steps 
calibrated to site conditions.  See Appendix C for WWHM printout. 
 
Tributary Basin: Ap = 0.07 ac, Ai = 4.33 ac 
Water Quality Flow Rate (off-line) Q6 = 0.3813 cfs  
 
Off-line WQFR was used since the internal bypass in BioPod (6.5 cfs) is larger than 100-yr Flow 
Rate (3.88 cfs). Based on the project water quality design flow rate (0.3813 cfs) and the 
treatment flowrate of 1.6 cfs/sf of media surface area, 8’ x 16’ BioPod Biofilter vault (BPU-
816IB) is required able to treat up to 0.384 cfs. 
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Conveyance and Backwater Calculations 
Santa Barbara UH hydrologic analysis using Autodesk® Storm and Sanitary Analysis software 
and assuming a Type 1A rainfall distribution has been performed assuming tailwater elevation 
of 57.63 feet at regional drainage ditch. 
 
Based on the calculation below, it was confirmed that there is at least 0.5’ freeboard between 
proposed Rims and HGL during the 25-year, 24-hour event – see attached profiles with HGL 
marked in blue for visual presentation of the attached calculations. The calculations show that 
a short-time overtopping may occur during the 100-year, 24-hour event in few structures; 
however, the project area is already gravel, which is considered impervious (from stormwater 
runoff perspective), tributary to the same downstream conveyance system and no drainage 
capacity issues or overtopping was noted on the site. 
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  Autodesk® Storm and Sanitary Analysis 2016 - Version 13.0.94 (Build 0) 

  ----------------------------------------------------------------------------------------- 

 

  ******************* 

  Project Description 

  ******************* 

  File Name ................. 20352 - SSA.SPF  

    

  **************** 

  Analysis Options 

  **************** 

  Flow Units ................ cfs 

  Subbasin Hydrograph Method. Santa Barbara UH 

  Time of Concentration...... SCS TR-55 

  Link Routing Method ....... Hydrodynamic 

  Storage Node Exfiltration.. None 

  Starting Date ............. MAY-29-2024 00:00:00 

  Ending Date ............... MAY-30-2024 00:00:00 

  Report Time Step .......... 00:00:10 

  Time Series ID .......... 25-years  

Description .......... 25-year intensity storm for Pierce County, Washington, with a total rainfall 

amount of 3.5 in using a SCS Type IA 24-hr storm distribution. 

  ************* 

  Element Count 

  ************* 

  Number of rain gages ...... 0 

  Number of subbasins ....... 10 

  Number of nodes ........... 23 

  Number of links ........... 22 

   

  **************** 

  Subbasin Summary 

  **************** 

  Subbasin                 Total   Imperv.    Raingage 

                            Area      Area           

  ID                       acres         %            

  ---------------------------------------------------- 

  Sub-02                    0.52    100.00    StormGage            

  Sub-03                    0.99    100.00    StormGage            

  Sub-04                    1.11    100.00    StormGage            

  Sub-05                    0.25     85.00    StormGage            
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  Sub-06                    0.27     87.00    StormGage            

  Sub-1                     0.51    100.00    StormGage            

  Sub-10                    0.13    100.00    StormGage            

  Sub-11                    0.38    100.00    StormGage            

  Sub-offsite              74.20      7.00    StormGage            

  Sub-Ssite                 7.84    100.00    StormGage            

     

  ************ 

  Node Summary 

  ************ 

  Node                Element             Invert   Maximum    Ponded    External 

  ID                  Type             Elevation     Elev.      Area      Inflow 

                                              ft        ft       ft² 

  ------------------------------------------------------------------------------ 

  BIOPOD              JUNCTION             60.46     65.56      0.00 

  CB-01               JUNCTION             70.00     72.10      0.00 

  CB-02               JUNCTION             69.28     71.50      0.00 

  CB-03               JUNCTION             67.37     69.50      0.00 

  CB-04               JUNCTION             67.60     69.70      0.00 

  CB-05               JUNCTION             64.90     67.02      0.00 

  CB-06               JUNCTION             64.10     67.02      0.00 

  CB-07               JUNCTION             63.89     67.95      0.00 

  CB-08               JUNCTION             63.50     67.48      0.00 

  CB-10               JUNCTION             62.67     65.55      0.00 

  CB-11               JUNCTION             62.11     65.32      0.00 

  CB-14               JUNCTION             60.30     66.68      0.00 

  CB-15               JUNCTION             60.10     65.52      0.00 

  CB-16               JUNCTION             60.08     65.79      0.00 

  EX-A                JUNCTION             63.18     66.22      0.00 

  EX-B                JUNCTION             63.36     67.37      0.00 

  EX-C                JUNCTION             59.75     65.10      0.00 

  EX-D                JUNCTION             59.44     64.56      0.00 

  EX-E                JUNCTION             58.57     68.00      0.00 

  EX-F                JUNCTION             58.24     68.18      0.00 

  OWS                 JUNCTION             63.59     68.12      0.00 

  Out-01              OUTFALL              57.87     59.87      0.00 

    

  ************ 

  Link Summary 

  ************ 

  Link            From Node       To Node         Element         Length     Slope   Manning's 
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  ID                                              Type                ft         %   Roughness 

  -------------------------------------------------------------------------------------------- 

  Link-01         CB-01           CB-02           CONDUIT          144.0    0.5000      0.0120 

  Link-02         CB-02           CB-03           CONDUIT          382.0    0.5000      0.0120 

  Link-03         CB-03           CB-07           CONDUIT           80.0    4.3500      0.0120 

  Link-04         CB-04           CB-05           CONDUIT           74.0    3.6486      0.0120 

  Link-05         CB-05           CB-06           CONDUIT          160.0    0.5000      0.0120 

  Link-06         CB-06           CB-07           CONDUIT           42.0    0.5000      0.0120 

  Link-07         CB-07           OWS             CONDUIT           10.0    0.5000      0.0120 

  Link-08         OWS             EX-B            CONDUIT           45.0    0.5111      0.0120 

  Link-09         CB-07           CB-08           CONDUIT           58.0    1.7241      0.0150 

  Link-10         CB-08           EX-B            CONDUIT            9.0    1.5556      0.0120 

  Link-11         EX-B            EX-A            CONDUIT           36.0    0.5000      0.0120 

  Link-12         EX-A            CB-10           CONDUIT          102.0    0.5000      0.0120 

  Link-13         CB-10           CB-11           CONDUIT          111.0    0.5045      0.0120 

  Link-14         CB-11           BIOPOD          CONDUIT            8.0    0.5000      0.0120 

  Link-15         BIOPOD          CB-16           CONDUIT            8.0    4.7500      0.0150 

  Link-16         CB-16           EX-C            CONDUIT           85.0    0.3882      0.0120 

  Link-17         EX-C            EX-D            CONDUIT           89.0    0.3483      0.0240 

  Link-18         EX-D            EX-E            CONDUIT          249.0    0.3494      0.0240 

  Link-19         EX-E            EX-F            CONDUIT           91.0    0.3626      0.0240 

  Link-20         EX-F            Out-01          CONDUIT          104.7    0.3535      0.0120 

  Link-21         CB-14           CB-15           CONDUIT          206.0    0.2000      0.0120 

  Link-22         CB-15           CB-16           CONDUIT           10.0    0.2000      0.0120 

     

  ********************* 

  Cross Section Summary 

  ********************* 

  Link             Shape            Depth/        Width        No. of        Cross    Full Flow       Design 

  ID                              Diameter                    Barrels    Sectional    Hydraulic         Flow 

                                                                              Area       Radius     Capacity 

                                        ft           ft                        ft²           ft          cfs 

  ---------------------------------------------------------------------------------------------------------- 

  Link-01          CIRCULAR           1.00         1.00             1         0.79         0.25         2.73 

  Link-02          CIRCULAR           1.00         1.00             1         0.79         0.25         2.73 

  Link-03          CIRCULAR           1.00         1.00             1         0.79         0.25         8.05 

  Link-04          CIRCULAR           1.00         1.00             1         0.79         0.25         7.37 

  Link-05          CIRCULAR           1.00         1.00             1         0.79         0.25         2.73 

  Link-06          CIRCULAR           1.50         1.50             1         1.77         0.38         8.05 

  Link-07          CIRCULAR           1.25         1.25             1         1.23         0.31         4.95 

  Link-08          CIRCULAR           1.25         1.25             1         1.23         0.31         5.00 

  Link-09          CIRCULAR           1.00         1.00             1         0.79         0.25         4.05 

  Link-10          CIRCULAR           1.00         1.00             1         0.79         0.25         4.81 
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  Link-11          CIRCULAR           1.25         1.25             1         1.23         0.31         4.95 

  Link-12          CIRCULAR           1.25         1.25             1         1.23         0.31         4.95 

  Link-13          CIRCULAR           1.25         1.25             1         1.23         0.31         4.97 

  Link-14          CIRCULAR           1.25         1.25             1         1.23         0.31         4.95 

  Link-15          CIRCULAR           1.50         1.50             1         1.77         0.38        19.84 

  Link-16          CIRCULAR           2.00         2.00             1         3.14         0.50        15.27 

  Link-17          CIRCULAR           2.00         2.00             1         3.14         0.50         7.23 

  Link-18          CIRCULAR           2.00         2.00             1         3.14         0.50         7.24 

  Link-19          CIRCULAR           2.00         2.00             1         3.14         0.50         7.38 

  Link-20          CIRCULAR           2.00         2.00             1         3.14         0.50        14.57 

  Link-21          CIRCULAR           2.00         2.00             1         3.14         0.50        10.96 

  Link-22          CIRCULAR           2.00         2.00             1         3.14         0.50        10.96 

   

   

  **************************        Volume         Depth 

  Runoff Quantity Continuity       acre-ft        inches 

  **************************     ---------       ------- 

  Total Precipitation ......        25.059         3.489 

  Surface Runoff ...........        12.031         1.675 

  Continuity Error (%) .....        -0.000 

   

   

  **************************        Volume        Volume 

  Flow Routing Continuity          acre-ft      Mgallons 

  **************************     ---------     --------- 

  External Inflow ..........         0.000         0.000 

  External Outflow .........        11.991         3.908 

  Initial Stored Volume ....         0.000         0.000 

  Final Stored Volume ......         0.038         0.012 

  Continuity Error (%) .....         0.000 

     

  ****************************************** 

  Composite Curve Number Computations Report 

  **************************************** 

   

  ------------------ 

  Subbasin Sub-02 

  ------------------ 

                                                           Area           Soil 

  Soil/Surface Description                               (acres)         Group          CN 

  ---------------------------------------------------------------------------------------- 

  Composite Area & Weighted CN                              0.52                     98.00 
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  ------------------ 

  Subbasin Sub-03 

  ------------------ 

                                                           Area           Soil 

  Soil/Surface Description                               (acres)         Group          CN 

  ---------------------------------------------------------------------------------------- 

  Composite Area & Weighted CN                              0.99                     98.00 

   

  ------------------ 

  Subbasin Sub-04 

  ------------------ 

                                                           Area           Soil 

  Soil/Surface Description                               (acres)         Group          CN 

  ---------------------------------------------------------------------------------------- 

  Composite Area & Weighted CN                              1.11                     98.00 

   

  ------------------ 

  Subbasin Sub-05 

  ------------------ 

                                                           Area           Soil 

  Soil/Surface Description                               (acres)         Group          CN 

  ---------------------------------------------------------------------------------------- 

  Composite Area & Weighted CN                              0.25                     96.20 

   

  ------------------ 

  Subbasin Sub-06 

  ------------------ 

                                                           Area           Soil 

  Soil/Surface Description                               (acres)         Group          CN 

  ---------------------------------------------------------------------------------------- 

  Composite Area & Weighted CN                              0.27                     96.44 

   

  ----------------- 

  Subbasin Sub-1 

  ----------------- 

                                                           Area           Soil 

  Soil/Surface Description                               (acres)         Group          CN 

  ---------------------------------------------------------------------------------------- 

  Composite Area & Weighted CN                              0.51                     98.00 
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  ------------------ 

  Subbasin Sub-10 

  ------------------ 

                                                           Area           Soil 

  Soil/Surface Description                               (acres)         Group          CN 

  ---------------------------------------------------------------------------------------- 

  Composite Area & Weighted CN                              0.13                     98.00 

   

  ------------------ 

  Subbasin Sub-11 

  ------------------ 

                                                           Area           Soil 

  Soil/Surface Description                               (acres)         Group          CN 

  ---------------------------------------------------------------------------------------- 

  Composite Area & Weighted CN                              0.38                     98.00 

   

  ----------------------- 

  Subbasin Sub-offsite 

  ----------------------- 

                                                           Area           Soil 

  Soil/Surface Description                               (acres)         Group          CN 

  ---------------------------------------------------------------------------------------- 

  Composite Area & Weighted CN                             74.20                     78.47 

   

  --------------------- 

  Subbasin Sub-Ssite 

  --------------------- 

                                                           Area           Soil 

  Soil/Surface Description                               (acres)         Group          CN 

  ---------------------------------------------------------------------------------------- 

  Composite Area & Weighted CN                              7.84                     98.00 

  

   

  *************************************************** 

  SCS TR-55 Time of Concentration Computations Report 

  *************************************************** 

   

  Sheet Flow Equation 

  ------------------- 

   

          Tc = (0.007 * ((n * Lf)^0.8)) / ((P^0.5) * (Sf^0.4)) 
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          Where: 

   

          Tc = Time of Concentration (hrs) 

          n  = Manning's Roughness 

          Lf = Flow Length (ft) 

          P  = 2 yr, 24 hr Rainfall (inches) 

          Sf = Slope (ft/ft) 

   

  Shallow Concentrated Flow Equation 

  ---------------------------------- 

   

          V  = 16.1345 * (Sf^0.5) (unpaved surface) 

          V  = 20.3282 * (Sf^0.5) (paved surface) 

          V  = 15.0 * (Sf^0.5) (grassed waterway surface) 

          V  = 10.0 * (Sf^0.5) (nearly bare & untilled surface) 

          V  = 9.0 * (Sf^0.5) (cultivated straight rows surface) 

          V  = 7.0 * (Sf^0.5) (short grass pasture surface) 

          V  = 5.0 * (Sf^0.5) (woodland surface) 

          V  = 2.5 * (Sf^0.5) (forest w/heavy litter surface) 

          Tc = (Lf / V) / (3600 sec/hr) 

   

          Where: 

   

          Tc = Time of Concentration (hrs) 

          Lf = Flow Length (ft) 

          V  = Velocity (ft/sec) 

          Sf = Slope (ft/ft) 

   

  Channel Flow Equation 

  --------------------- 

   

          V  = (1.49 * (R^(2/3)) * (Sf^0.5)) / n 

          R  = Aq / Wp 

          Tc = (Lf / V) / (3600 sec/hr) 

   

          Where: 

   

          Tc = Time of Concentration (hrs) 

          Lf = Flow Length (ft) 

          R  = Hydraulic Radius (ft) 
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          Aq = Flow Area (ft²) 

          Wp = Wetted Perimeter (ft) 

          V  = Velocity (ft/sec) 

          Sf = Slope (ft/ft) 

          n  = Manning's Roughness 

   

  ------------------ 

  Subbasin Sub-02 

  ------------------ 

   

          User-Defined TOC override (minutes):      6.00 

   

  ------------------ 

  Subbasin Sub-03 

  ------------------ 

   

          User-Defined TOC override (minutes):      6.00 

   

  ------------------ 

  Subbasin Sub-04 

  ------------------ 

   

          User-Defined TOC override (minutes):      6.00 

   

  ------------------ 

  Subbasin Sub-05 

  ------------------ 

   

          User-Defined TOC override (minutes):      6.00 

   

  ------------------ 

  Subbasin Sub-06 

  ------------------ 

   

          User-Defined TOC override (minutes):      6.00 

   

  ----------------- 

  Subbasin Sub-1 

  ----------------- 

   

          User-Defined TOC override (minutes):      6.00 
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  ------------------ 

  Subbasin Sub-10 

  ------------------ 

   

          User-Defined TOC override (minutes):      6.00 

   

  ------------------ 

  Subbasin Sub-11 

  ------------------ 

   

          User-Defined TOC override (minutes):      6.00 

   

  ----------------------- 

  Subbasin Sub-offsite 

  ----------------------- 

   

          User-Defined TOC override (minutes):    139.47 

   

  --------------------- 

  Subbasin Sub-Ssite 

  --------------------- 

   

          User-Defined TOC override (minutes):     18.29 

   

  *********************** 

  Subbasin Runoff Summary 

  *********************** 

   

  -------------------------------------------------------------------------- 

  Subbasin             Total     Total      Peak  Weighted           Time of 

  ID                  Precip    Runoff    Runoff     Curve     Concentration 

                          in        in       cfs    Number    days  hh:mm:ss 

  -------------------------------------------------------------------------- 

  Sub-02                3.49      3.26      0.42    98.000       0  00:06:00 

  Sub-03                3.49      3.26      0.80    98.000       0  00:06:00 

  Sub-04                3.49      3.26      0.90    98.000       0  00:06:00 

  Sub-05                3.49      3.08      0.19    96.200       0  00:06:00 

  Sub-06                3.49      3.11      0.21    96.440       0  00:06:00 

  Sub-1                 3.49      3.26      0.42    98.000       0  00:06:00 

  Sub-10                3.49      3.26      0.11    98.000       0  00:06:00 
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  Sub-11                3.49      3.26      0.31    98.000       0  00:06:00 

  Sub-offsite           3.49      1.42      8.44    78.470       0  02:19:28 

  Sub-Ssite             3.49      3.24      5.39    98.000       0  00:18:17 

  -------------------------------------------------------------------------- 

    

  ****************** 

  Node Depth Summary 

  ****************** 

   

  ----------------------------------------------------------------------------------------- 

  Node            Average   Maximum   Maximum   Time of Max     Total     Total   Retention 

  ID                Depth     Depth       HGL    Occurrence   Flooded      Time        Time 

                 Attained  Attained  Attained                  Volume   Flooded             

                       ft        ft        ft   days  hh:mm   acre-in   minutes    hh:mm:ss 

  ----------------------------------------------------------------------------------------- 

  BIOPOD             1.09      3.31     63.77      0  08:08         0         0     0:00:00 

  CB-01              0.11      0.26     70.26      0  07:54         0         0     0:00:00 

  CB-02              0.16      0.40     69.68      0  07:55         0         0     0:00:00 

  CB-03              0.13      0.31     67.68      0  07:55         0         0     0:00:00 

  CB-04              0.10      0.24     67.84      0  07:54         0         0     0:00:00 

  CB-05              0.18      0.44     65.34      0  07:54         0         0     0:00:00 

  CB-06              0.19      0.67     64.77      0  07:56         0         0     0:00:00 

  CB-07              0.33      0.84     64.73      0  07:56         0         0     0:00:00 

  CB-08              0.17      0.86     64.36      0  08:06         0         0     0:00:00 

  CB-10              0.29      1.40     64.07      0  08:07         0         0     0:00:00 

  CB-11              0.41      1.75     63.86      0  08:07         0         0     0:00:00 

  CB-14              1.55      3.75     64.05      0  08:08         0         0     0:00:00 

  CB-15              1.51      3.70     63.80      0  08:08         0         0     0:00:00 

  CB-16              1.43      3.63     63.71      0  08:08         0         0     0:00:00 

  EX-A               0.29      1.06     64.24      0  08:07         0         0     0:00:00 

  EX-B               0.31      1.00     64.36      0  08:06         0         0     0:00:00 

  EX-C               1.59      3.68     63.43      0  08:08         0         0     0:00:00 

  EX-D               1.49      3.28     62.72      0  08:07         0         0     0:00:00 

  EX-E               1.38      2.43     61.00      0  08:06         0         0     0:00:00 

  EX-F               1.11      2.01     60.25      0  08:06         0         0     0:00:00 

  OWS                0.31      0.90     64.49      0  08:06         0         0     0:00:00 

  Out-01             0.90      1.39     59.26      0  08:06         0         0     0:00:00 

     

  ***************** 

  Node Flow Summary 

  ***************** 
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  ------------------------------------------------------------------------------------ 

  Node                Element     Maximum     Peak      Time of   Maximum Time of Peak 

  ID                     Type     Lateral   Inflow  Peak Inflow  Flooding     Flooding 

                                   Inflow            Occurrence  Overflow   Occurrence 

                                      cfs      cfs  days  hh:mm       cfs  days  hh:mm 

  ------------------------------------------------------------------------------------ 

  BIOPOD               JUNCTION      0.00     3.31     0  07:55      0.00 

  CB-01                JUNCTION      0.42     0.42     0  07:54      0.00 

  CB-02                JUNCTION      0.42     0.84     0  07:54      0.00 

  CB-03                JUNCTION      0.80     1.63     0  07:55      0.00 

  CB-04                JUNCTION      0.90     0.90     0  07:54      0.00 

  CB-05                JUNCTION      0.19     1.09     0  07:54      0.00 

  CB-06                JUNCTION      0.21     1.30     0  07:54      0.00 

  CB-07                JUNCTION      0.00     2.93     0  07:55      0.00 

  CB-08                JUNCTION      0.00     0.47     0  07:56      0.00 

  CB-10                JUNCTION      0.11     3.03     0  07:56      0.00 

  CB-11                JUNCTION      0.31     3.33     0  07:55      0.00 

  CB-14                JUNCTION      8.44     8.44     0  09:18      0.00 

  CB-15                JUNCTION      0.00     8.44     0  09:18      0.00 

  CB-16                JUNCTION      0.00     9.76     0  08:10      0.00 

  EX-A                 JUNCTION      0.00     2.92     0  07:56      0.00 

  EX-B                 JUNCTION      0.00     2.92     0  07:56      0.00 

  EX-C                 JUNCTION      0.00     9.76     0  08:10      0.00 

  EX-D                 JUNCTION      0.00     9.76     0  08:10      0.00 

  EX-E                 JUNCTION      0.00     9.76     0  08:10      0.00 

  EX-F                 JUNCTION      5.39    14.92     0  08:06      0.00 

  OWS                  JUNCTION      0.00     2.45     0  07:55      0.00 

  Out-01               OUTFALL       0.00    14.92     0  08:06      0.00 

     

  *********************** 

  Outfall Loading Summary 

  *********************** 

   

  ----------------------------------------------- 

  Outfall Node ID        Flow   Average      Peak 

                    Frequency      Flow    Inflow 

                          (%)       cfs       cfs 

  ----------------------------------------------- 

  Out-01                99.70      6.94     14.92 

  ----------------------------------------------- 
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  System                99.70      6.94     14.92 

   
   

  ***************** 

  Link Flow Summary 

  ***************** 

   

  -------------------------------------------------------------------------------------------------------------------------------- 

  Link ID              Element       Time of   Maximum  Length   Peak Flow      Design  Ratio of  Ratio of       Total  Reported 

                       Type        Peak Flow  Velocity  Factor      during        Flow   Maximum   Maximum        Time  Condition 

                                  Occurrence  Attained            Analysis    Capacity   /Design      Flow  Surcharged 

                                  days hh:mm    ft/sec                 cfs         cfs      Flow     Depth     minutes 

  -------------------------------------------------------------------------------------------------------------------------------- 

  Link-01              CONDUIT      0  07:54      1.83    1.00        0.42        2.73      0.15      0.33           0  Calculated      

  Link-02              CONDUIT      0  07:55      3.36    1.00        0.83        2.73      0.31      0.35           0  Calculated      

  Link-03              CONDUIT      0  07:55      3.51    1.00        1.63        8.05      0.20      0.57           0  Calculated      

  Link-04              CONDUIT      0  07:54      3.85    1.00        0.90        7.37      0.12      0.34           0  Calculated      

  Link-05              CONDUIT      0  07:54      2.42    1.00        1.09        2.73      0.40      0.56           0  Calculated      

  Link-06              CONDUIT      0  07:55      1.45    1.00        1.29        8.05      0.16      0.51           0  Calculated      

  Link-07              CONDUIT      0  07:55      3.30    1.00        2.45        4.95      0.50      0.59           0  Calculated      

  Link-08              CONDUIT      0  07:55      2.73    1.00        2.45        5.00      0.49      0.76           0  Calculated      

  Link-09              CONDUIT      0  07:56      1.19    1.00        0.47        4.05      0.12      0.53           0  Calculated      

  Link-10              CONDUIT      0  07:56      0.67    1.00        0.47        4.81      0.10      0.93           0  Calculated      

  Link-11              CONDUIT      0  07:56      3.26    1.00        2.92        4.95      0.59      0.82           0  Calculated      

  Link-12              CONDUIT      0  07:56      3.46    1.00        2.92        4.95      0.59      0.92           0  Calculated      

  Link-13              CONDUIT      0  07:55      3.17    1.00        3.03        4.97      0.61      1.00          10  SURCHARGED      

  Link-14              CONDUIT      0  07:55      3.68    1.00        3.31        4.95      0.67      1.00          22  SURCHARGED      

  Link-15              CONDUIT      0  07:54      2.45    1.00        3.26       19.84      0.16      1.00         251  SURCHARGED      

  Link-16              CONDUIT      0  08:10      3.11    1.00        9.76       15.27      0.64      1.00         232  SURCHARGED      

  Link-17              CONDUIT      0  08:10      3.11    1.00        9.76        7.23      1.35      1.00         224  SURCHARGED      

  Link-18              CONDUIT      0  08:10      3.11    1.00        9.76        7.24      1.35      1.00          78  SURCHARGED      

  Link-19              CONDUIT      0  08:11      3.18    1.00        9.76        7.38      1.32      1.00           2  SURCHARGED      

  Link-20              CONDUIT      0  08:06      5.25    1.00       14.92       14.57      1.02      0.85           0  > CAPACITY      

  Link-21              CONDUIT      0  09:18      2.69    1.00        8.44       10.96      0.77      1.00         243  SURCHARGED      

  Link-22              CONDUIT      0  09:18      2.69    1.00        8.44       10.96      0.77      1.00         232  SURCHARGED      
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25-yr, 24-hr storm event - HGL elevations profile 
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100-yr, 24-hr storm event - HGL elevations profile 
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Appendix C WWHM Report 
 
Two WWHM Reports are included for water quality treatment flow rates: the Oil Water 
Separator and the Oldcastle Infrastructure BioPod™.  
 
Oil Water Separator 
                        WWHM2012  

                    PROJECT REPORT  

___________________________________________________________________ 

Project Name: Oil Water Separator WQ  

Site Name: Western Self Storage  

Site Address:   

City     :   

Report Date: 6/4/2024  

Gage     : 40 IN EAST  

Data Start : 10/01/1901  

Data End : 09/30/2059  

Precip Scale: 1.00  

Version Date: 2022/02/10   

Version : 4.2.18   

___________________________________________________________________ 

Low Flow Threshold for POC 1 : 50 Percent of the 2 Year  

___________________________________________________________________ 

High Flow Threshold for POC 1: 50 year  

___________________________________________________________________ 

MITIGATED LAND USE   

Name   : Basin  1  

Bypass: No  

GroundWater: No  

Pervious Land Use           acre    

 C, Lawn, Flat                .07  

Pervious Total                0.07  

Impervious Land Use         acre   

 PARKING FLAT                 3.57  

Impervious Total              3.57  

Basin Total                   3.64  

___________________________________________________________________ 

Element Flows To:      

Surface               Interflow               Groundwater   

___________________________________________________________________ 

                     ANALYSIS RESULTS  

                Stream Protection Duration  

___________________________________________________________________ 

Mitigated Landuse Totals for POC #1  

Total Pervious Area:0.07  

Total Impervious Area:3.57  

___________________________________________________________________ 

Flow Frequency Return Periods for Mitigated.  POC #1  

Return Period         Flow(cfs)  

2 year                  1.28337  

5 year                  1.722588  

10 year                 2.041799  

25 year                 2.478665  

50 year                 2.829266  

100 year                3.202125  
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Water Quality BMP Flow and Volume for POC #1   

On-line facility volume: 0.3919 acre-feet  

On-line facility target flow: 0.5413 cfs.   

Adjusted for 15 min: 0.5413 cfs.   

Off-line facility target flow: 0.3142 cfs.   

Adjusted for 15 min: 0.3142 cfs.   

___________________________________________________________________ 

 

 
 
 
Oldcastle Infrastructure BioPod™ 
 
                        WWHM2012  

                    PROJECT REPORT  

___________________________________________________________________ 

Project Name: BioPod WQ  

Site Name: Western Self Storage  

Site Address:   

City     :   

Report Date: 6/4/2024  

Gage     : 40 IN EAST  

Data Start : 10/01/1901  

Data End : 09/30/2059  

Precip Scale: 1.00  

Version Date: 2022/02/10   

Version : 4.2.18   

___________________________________________________________________ 

Low Flow Threshold for POC 1 : 50 Percent of the 2 Year  

___________________________________________________________________ 

High Flow Threshold for POC 1: 50 year  

___________________________________________________________________ 

MITIGATED LAND USE   

Name   : Basin  1  

Bypass: No  

GroundWater: No  

Pervious Land Use           acre    

 C, Lawn, Flat                .07  

Pervious Total                0.07  

Impervious Land Use         acre   

 PARKING FLAT                 4.33  

Impervious Total              4.33  

Basin Total                   4.4  

___________________________________________________________________ 

Element Flows To:      

Surface               Interflow               Groundwater   

___________________________________________________________________ 

                     ANALYSIS RESULTS  

                Stream Protection Duration  

___________________________________________________________________ 

Mitigated Landuse Totals for POC #1  

Total Pervious Area:0.07  

Total Impervious Area:4.33  

___________________________________________________________________ 
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Flow Frequency Return Periods for Mitigated.  POC #1  

Return Period         Flow(cfs)  

2 year                  1.555915  

5 year                  2.088195  

10 year                 2.475009  

25 year                 3.004362  

50 year                 3.429164  

100 year                3.880914  

___________________________________________________________________ 
 

Water Quality BMP Flow and Volume for POC #1   

On-line facility volume: 0.4747 acre-feet  

On-line facility target flow: 0.6567 cfs.   

Adjusted for 15 min: 0.6567 cfs.   

Off-line facility target flow: 0.3813 cfs.   

Adjusted for 15 min: 0.3813 cfs.   

_________________________________________________________ 
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Appendix D Historic Photos of Dieringer Powerhouse Construction 
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Appendix E Oldcastle Infrastructure BioPod™ GULD 
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2709 Jahn Ave. NW, Ste. H-5          Gig Harbor, WA 98335                Ph: 253.573.9300                    Fx: 253.573.9321 

1 

 

TECHNICAL MEMORANDUM 
 

 

Prepared for: Kathy Hargrave   November 16, 2023 

  Sitts & Hill Engineers 

  4815 Center Street 

  Tacoma, WA 98409 

 

Prepared by:   Grette AssociatesLLC   File No.: 402.032 

  2709 Jahn Ave, St. H-5 

  Gig Harbor, WA 98335 

 

Re: Western Self Storage: E Valley Highway – Offsite Wetland Assessment 

 

 

 

1 INTRODUCTION 

At the request of Sitts & Hill Engineers, Grette Associates conducted a site visit to a parcel located 

along E Valley Highway in Sumner, WA to perform a reconnaissance for the presence of wetlands. 

The subject parcel, which is owned by Lakeland Homeowner’s Association, is immediately north 

of and adjacent to Western Self Storage’s site along E Valley Highway (Pierce County Parcel No. 

0520063017; Figure 1).  This technical memorandum summarizes the offsite assessment of the 

subject parcel. 

Figure 1. Pierce County Parcel Map 
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2 BACKGROUND 

2.1 Local Critical Area Inventory 

Pierce County’s PublicGIS website was queried to identify any known critical areas within the 

general area of the subject parcel.  According to PublicGIS, one wetland feature is mapped within 

the subject parcel and extending to the north between E Valley Highway and the BNSF railroad 

tracks.  According to PublicGIS, the wetland was identified through the County Wetland Inventory 

(CWI) and was previously delineated in 1988, though no information from this delineation could 

be found online. 

2.2 National Wetlands Inventory 

The U.S. Fish and Wildlife Service’s National Wetlands Inventory (NWI) was queried to 

determine if previously-identified wetlands are present on the subject parcel.  According to the 

NWI Interactive Online Mapper, a Palustrine Scrub-Shrub wetland is located within the parcel.  

Additionally, a Riverine channel is identified leading to the property from the east and beneath E 

Valley Highway. 

2.3 Web Soil Survey 

The Natural Resources Conservation Services’ online Web Soil Survey (WSS) mapper was 

queried to determine the mapped soil series on the subject parcel.  According to the WSS, the two 

soil series mapped on the subject parcel are Semiahmoo muck and Shalcar muck.  Both of these 

soil series are listed as hydric soils 

3 METHODS 

A Grette Associates Pierce County Qualified Wetland Specialist completed a site visit on 

November 14, 2023, to identify any wetland features on the subject parcel.  As the subject parcel 

is not owned by Western Self Storage, the assessment was conducted visually from public rights 

of way along E Valley Highway, and from along the northern parcel boundary of the Western Self 

Storage property.  Wetland vegetation and hydrology indicators within the subject parcel were 

noted, as well as any stormwater culverts or other surface water sources. 

4 RESULTS 

One area that appeared to meet the criteria for a regulated wetland was identified during Grette 

Associates’ site assessment (Wetland A; Figure 2).   

It should be noted that Wetland A is located within unincorporated Pierce County, while the 

Western Self Storage property is located within the City of Sumner.  For the purposes of this 

memorandum and application of buffer provisions, the Sumner Municipal Code was used. 
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Figure 2.  Approximate boundary of Wetland A, north of the Western Self Storage parcel 

  

The subject parcel is comprised of a scrub-shrub vegetated depressional area formed by the raised 

fill associated with the BNSF railroad tracks to the west, the Western Self Storage site to the south, 

and E Valley Highway to the east. The area is relatively flat, with a slight slope down to the north.  

Several stormwater culverts were observed entering the wetland from beneath E Valley Highway, 

conveying water from small seeps located along the hillside east of E Valley Highway. 

While field indicators of hydric soils could not be investigated, other strongly-positive indicators 

of wetland conditions were observed.  Vegetation observed on the site was dominated by 

hydrophytes.  This included an overstory of red alder (Alnus rubra, FAC) and mature Pacific 

willow (Salix lasiandra, FACW) over red osier dogwood (Cornus sericea, FACW), Douglas’s 

spiraea (Spiraea douglasii, FACW), reed canarygrass (Phalaris arundinacea, FACW), skunk 

cabbage (Lysichiton americanus, OBL), and water parsley (Oenanthe sarmentosa, OBL).  Positive 

hydrologic indicators observed included surface inundation and saturation, surface hydrology 

inputs from stormwater culverts, and a geomorphic setting conducive to the collection of surface 

water (i.e., depressional concave surface).   
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Figure 3.  Observed site conditions (typ.) 

 

  

Based on the conditions observed at the site, Wetland A was rated according to the procedures in 

the WA State Department of Ecology’s Washington State Wetland Rating System for Western 

Washington – 2014 Update Version 2.0 (Hruby and Yahnke, 2023).  The completed wetland rating 

forms are attached to this memorandum. 

According to the results of the rating system, Wetland A is rated as a Category III wetland 

(Table 1).  Based on this rating, the required buffer width according to the Sumner Municipal Code 

(SMC) Chapter 16.46.150 is 60 feet. 

Table 1. Wetland Summary 

Wetland 

Name 

Approximate 

Size1 

Wetland 

Rating2 

Water 

Quality 

Score 

Hydrology 

Score 

Habitat 

Score 

Buffer 

Width3 

Wetland A 80,970 sf III – 18 pts 7 7 4 60 ft 

1 Wetland A was not delineated and was assessed visually from offsite. Boundary was established in Google Earth. 
2 Rating from Hruby and Yahnke 2023 
3 Buffer width per SMC 16.46.150 Table 1 

5 BUFFER REQUIREMENTS 

As noted above, Wetland A is located within unincorporated Pierce County, while the Western 

Self Storage property is located within the City of Sumner.  For the purposes of applying buffer 

provisions, the Sumner Municipal Code applies. 

Based on the wetland rating, Wetland A is a Category III wetland requiring a 60 ft buffer width 

(SMC 16.46.150).  According to SMC 16.46.150.M, buffer establishment is subject to the 

development status of the adjacent parcel.  Where new major construction occurs, a buffer is 

required (SMC 16.46.150.M.1).  However, a buffer is not required: 
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a) In the area contained within the perimeter of a legally preexisting structure or use that is 

authorized to continue under this title; or 

b) Within the footprint of an existing residential dwelling allowed to continue or expand 

under SMC 18.30.090(B) subject to SMC 16.40.125(B); or 

c) To extend landward beyond a legally preexisting structure, pavement or other facility, 

including but not limited to a building, parking lot, stormwater detention facility, or public 

right-of-way that contains an improved street. (SMC 16.46.150.M.2) 

The legal and pre-existing industrial use on the northern Western Self Storage parcel meets the 

above conditions where, under the SMC, no buffer is required on Wetland A that would extend 

into the Western Self Storage property.  Therefore, the buffer for Wetland A stops at the northern 

extent of the Western Self Storage use. 

 

If you have any questions on this technical memorandum, please contact me at (253) 573-9300, or 

by email at scottm@gretteassociates.com. 

 

Kind Regards, 

 

GRETTE ASSOCIATES, LLC 

 

 
 

Scott Maharry 

Associate Scientist 

Pierce County Qualified Wetland Specialist 

 

 

REFERENCES: 

Hruby, T. & Yahnke, A. (2023). Washington State Wetland Rating System for Western 

Washington: 2014 Update (Version 2). Publication #23-06-009. Washington Department 

of Ecology. 
  

 



Wetland name or number ______ 

Wetland Rating System for Western WA: 2014 Update         1 
Rating Form – Version 2, July 2023 

RATING SUMMARY – Western Washington 
Name of wetland (or ID #): _________________________________ Date of site visit: _____ 
Rated by____________________________ Trained by Ecology?__ Yes ___No  Date of training______ 

HGM Class used for rating_________________    Wetland has multiple HGM classes?___Y ____N

NOTE: Form is not complete without the required figures (figures can be combined). 
Source of base aerial photo/map ______________________________________ 

OVERALL WETLAND CATEGORY ____ (based on functions___ or special characteristics__)

1. Category of wetland based on FUNCTIONS
_______Category I – Total score = 23 - 27 
_______Category II – Total score  = 20 - 22 
_______Category III – Total score  = 16 - 19 
_______Category IV – Total score = 9 - 15 

FUNCTION Improving 
Water 
Quality 

Hydrologic Habitat

Circle the appropriate ratings 
Site Potential H       M      L H       M      L H       M      L 
Landscape Potential H       M      L H       M      L H       M      L 
Value H       M      L H       M      L H       M      L TOTAL 
Score Based on 
Ratings 

2. Category based on SPECIAL CHARACTERISTICS of wetland

CHARACTERISTIC CATEGORY 

Estuarine I             II 
Wetland of High Conservation Value I 
Bog I 
Mature Forest I 
Old Growth Forest I 

Coastal Lagoon I       II 

Interdunal I      II    III     IV 

None of the above 

Score for each
function based 
on three 
ratings 
(order of ratings 
is not important) 

9 = H, H, H 
8 = H, H, M 
7 = H, H, L 
7 = H, M, M 
6 = H, M, L 
6 = M, M, M 
5 = H, L, L 
5 = M, M, L 
4 = M, L, L 
3 = L, L, L 

Wetland A
S Maharry

Google Earth

✔

✔

✔

7 7 4

4/2010
11/14/23

✔Depressional

18

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

III

A
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Maps and figures required to answer questions correctly for Western Washington 
Depressional Wetlands 

Map of: To answer questions: Figure # 
Cowardin plant classes D 1.3, H 1.1, H 1.4 
Hydroperiods D 1.4, H 1.2 
Location of outlet (can be added to map of hydroperiods) D 1.1, D 4.1 
Boundary of area within 150 ft of the wetland (can be added to another figure) D 2.2, D 5.2 
Map of the contributing basin D 4.3, D 5.3 
1 km Polygon: Area that extends 1 km from entire wetland edge - including 
polygons for accessible habitat and total habitat 

H 2.1, H 2.2, H 2.3 

Screen capture of map of 303(d) listed waters in basin (from Ecology website) D 3.1, D 3.2 
Screen capture of list of TMDLs for WRIA in which unit is found (from web) D 3.3 

Riverine Wetlands 

Map of: To answer questions: Figure # 
Cowardin plant classes H 1.1, H 1.4 
Hydroperiods H 1.2 
Ponded depressions R 1.1 
Boundary of area within 150 ft of the wetland (can be added to another figure) R 2.4 
Plant cover of trees, shrubs, and herbaceous plants R 1.2, R 4.2 
Width of unit vs. width of stream (can be added to another figure) R 4.1 
Map of the contributing basin R 2.2, R 2.3, R 5.2 
1 km Polygon: Area that extends 1 km from entire wetland edge - including 
polygons for accessible habitat and total habitat 

H 2.1, H 2.2, H 2.3 

Screen capture of map of 303(d) listed waters in basin (from Ecology website) R 3.1 
Screen capture of list of TMDLs for WRIA in which unit is found (from web) R 3.2, R 3.3 

Lake Fringe Wetlands 

Map of: To answer questions: Figure # 
Cowardin plant classes L 1.1, L 4.1, H 1.1, H 1.4 
Plant cover of trees, shrubs, and herbaceous plants L 1.2 
Boundary of area within 150 ft of the wetland (can be added to another figure) L 2.2 
1 km Polygon: Area that extends 1 km from entire wetland edge - including 
polygons for accessible habitat and total habitat 

H 2.1, H 2.2, H 2.3 

Screen capture of map of 303(d) listed waters in basin (from Ecology website) L 3.1, L 3.2 
Screen capture of list of TMDLs for WRIA in which unit is found (from web) L 3.3 

Slope Wetlands 

Map of: To answer questions: Figure # 
Cowardin plant classes H 1.1, H 1.4 
Hydroperiods H 1.2 
Plant cover of dense trees, shrubs, and herbaceous plants S 1.3 
Plant cover of dense, rigid trees, shrubs, and herbaceous plants 
(can be added to figure above)  

S 4.1 

Boundary of 150 ft buffer (can be added to another figure) S 2.1, S 5.1 
1 km Polygon: Area that extends 1 km from entire wetland edge - including 
polygons for accessible habitat and total habitat 

H 2.1, H 2.2, H 2.3 

Screen capture of map of 303(d) listed waters in basin (from Ecology website) S 3.1, S 3.2 
Screen capture of list of TMDLs for WRIA in which unit is found (from web) S 3.3 

A

1
2
2
3
4

5

6
7
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HGM Classification of Wetlands in Western Washington

 For questions 1-7, the criteria described must apply to the entire unit being rated. 

If the hydrologic criteria listed in each question do not apply to the entire unit being rated, you probably 
have a unit with multiple HGM classes. In this case, identify which hydrologic criteria in questions 1-7 apply, 
and go to Question 8. 

1. Are the water levels in the entire unit usually controlled by tides except during floods?

 NO – go to 2 YES – the wetland class is Tidal Fringe – go to 1.1 

1.1 Is the salinity of the water during periods of annual low flow below 0.5 ppt (parts per thousand)? 

NO – Saltwater Tidal Fringe (Estuarine) YES – Freshwater Tidal Fringe 
If your wetland can be classified as a Freshwater Tidal Fringe use the forms for Riverine wetlands. If it is 
Saltwater Tidal Fringe, it is an Estuarine wetland and is not scored. This method cannot be used to score 
functions for estuarine wetlands. 

2. The entire wetland unit is flat, and precipitation is the only source (>90%) of water to it. Groundwater and
surface water runoff are NOT sources of water to the unit.

NO – go to 3 YES – The wetland class is Flats
If your wetland can be classified as a Flats wetland, use the form for Depressional wetlands.

3. Does the entire wetland unit meet all of the following criteria?
___The vegetated part of the wetland is on the shores of a body of permanent open water (without any

plants on the surface at any time of the year) at least 20 ac (8 ha) in size,
___At least 30% of the open water area is deeper than 6.6 ft (2 m).

NO – go to 4 YES – The wetland class is Lake Fringe (Lacustrine Fringe)

4. Does the entire wetland unit meet all of the following criteria?
____The wetland is on a slope (slope can be very gradual),
____The water flows through the wetland in one direction (unidirectional) and usually comes from seeps.

It may flow subsurface, as sheet flow, or in a swale without distinct banks,
____The water leaves the wetland without being impounded.

NO – go to 5 YES – The wetland class is Slope

NOTE: Surface water does not pond in these type of wetlands except occasionally in very small and
shallow depressions or behind hummocks (depressions are usually <3 ft diameter and less than 1 ft deep).

A

✔

✔

✔

✔
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5. Does the entire wetland unit meet all of the following criteria?
____The unit is in a valley, or stream channel, where it gets inundated by overbank flooding from that

stream or river,
____The overbank flooding occurs at least once every 2 years.

NO – go to 6 YES – The wetland class is Riverine
NOTE: The Riverine unit can contain depressions that are filled with water when the river is not flooding

6. Is the entire wetland unit in a topographic depression in which water ponds, or is saturated to the surface, at
some time during the year? This means that any outlet, if present, is higher than the interior of the wetland.

NO – go to 7 YES – The wetland class is Depressional

7. Is the entire wetland unit located in a very flat area with no obvious depression and no overbank flooding?
The unit does not pond surface water more than a few inches. The unit seems to be maintained by high
groundwater in the area. The wetland may be ditched but has no obvious natural outlet.

NO – go to 8 YES – The wetland class is Depressional

8. Your wetland unit seems to be difficult to classify and probably contains several different HGM classes. For
example, seeps at the base of a slope may grade into a riverine floodplain, or a small stream within a
Depressional wetland has a zone of flooding along its sides. GO BACK AND IDENTIFY WHICH OF THE
HYDROLOGIC REGIMES DESCRIBED IN QUESTIONS 1-7 APPLY TO DIFFERENT AREAS IN THE UNIT (make a
rough sketch to help you decide). Use the following table to identify the appropriate class to use for the
rating system if you have several HGM classes present within the wetland unit being scored.

NOTE: Use this table only if the class that is recommended in the second column represents 10% or more
of the total area of the wetland unit being rated. If the area of the HGM class listed in column 2 is less than
10% of the unit; classify the wetland using the class that represents more than 90% of the total area.

HGM classes within the wetland unit 
being rated 

HGM class to 
use in rating 

Slope + Riverine Riverine 
Slope + Depressional Depressional 
Slope + Lake Fringe Lake Fringe 

Depressional + Riverine along stream 
within boundary of depression 

Depressional 

Depressional + Lake Fringe Depressional 
Riverine + Lake Fringe Riverine 

Salt Water Tidal Fringe and any other 
class of freshwater wetland 

Treat as 
ESTUARINE 

If you are still unable to determine which of the above criteria apply to your wetland, or if you have more than 
2 HGM classes within a wetland boundary, classify the wetland as Depressional for the rating.  

A

✔

✔
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DEPRESSIONAL AND FLATS WETLANDS 
Water Quality Functions  -  Indicators that the site functions to improve water quality 

D 1.0. Does the site have the potential to improve water quality? 
D 1.1. Characteristics of surface water outflows from the wetland: 

Wetland is a depression or flat depression (QUESTION 7 on key) with no surface water leaving it (no outlet). 
points = 3   

Wetland has an intermittently flowing stream or ditch, OR highly constricted permanently flowing outlet. 
points = 2 

Wetland has an unconstricted, or slightly constricted, surface outlet that is permanently flowing points = 1 
Wetland is a flat depression (QUESTION 7 on key), whose outlet is a permanently flowing ditch.  points = 1 

D 1.2. The soil 2 in. below the surface (or duff layer) is true clay or true organic (use NRCS definitions). Yes = 4   No = 0 

D 1.3. Characteristics and distribution of persistent plants (Emergent, Scrub-shrub, and/or Forested Cowardin classes): 
Wetland has persistent, ungrazed plants > 95% of area points = 5 
Wetland has persistent, ungrazed plants > ½ of area points = 3 
Wetland has persistent, ungrazed plants ≥ 1/10 of area points = 1 
Wetland has persistent, ungrazed plants <1/10 of area points = 0 

D 1.4. Characteristics of seasonal ponding or inundation: 
This is the area that is ponded for at least 2 months. See description in manual. 
Area seasonally ponded is > ½ total area of wetland points = 4 
Area seasonally ponded is ≥ ¼ total area of wetland points = 2 
Area seasonally ponded is < ¼ total area of wetland points = 0  

Total for D 1 Add the points in the boxes above 

Rating of Site Potential  If score is:      12-16 = H 6-11 = M 0-5 = L Record the rating on the first page 

D 2.0. Does the landscape have the potential to support the water quality function of the site?  
D 2.1. Does the wetland unit  receive stormwater discharges?  Yes = 1   No = 0 

D 2.2. Is > 10% of the area within 150 ft of the wetland in land uses that generate pollutants?  Yes = 1   No = 0 

D 2.3. Are there septic systems within 250 ft of the wetland?  Yes = 1   No = 0 

D 2.4. Are there other sources of pollutants coming into the wetland that are not listed in questions D 2.1-D 2.3? 
 Source_______________ Yes = 1   No = 0 

Total for D 2 Add the points in the boxes above 

Rating of Landscape Potential  If score is:      3 or 4 = H     1 or 2 = M      0 = L Record the rating on the first page 

D 3.0. Is the water quality improvement provided by the site valuable to society? 
D 3.1. Does the wetland discharge directly (i.e., within 1 mi) to a stream, river, lake, or marine water that is on the 

303(d) list? Yes = 1   No = 0 

D 3.2. Is the wetland in a basin or sub-basin where an aquatic resource is on the 303(d) list?  Yes = 1   No = 0 
D 3.3. Has the site been identified in a watershed or local plan as important for maintaining water quality? (Answer YES 

if there is a TMDL in development or in effect for the basin in which the unit is found.) Yes = 2   No = 0 

Total for D 3 Add the points in the boxes above 

Rating of Value  If score is:      2-4 = H      1 = M      0 = L Record the rating on the first page 

✔

✔

✔

A

9

2

2
✔

0

✔

5

2

1

1
0

0

4

1

1

2
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DEPRESSIONAL AND FLATS WETLANDS 
Hydrologic Functions - Indicators that the site functions to reduce flooding and stream degradation 

D 4.0. Does the site have the potential to reduce flooding and erosion? 
D 4.1. Characteristics of surface water outflows from the wetland: 

Wetland is a depression or flat depression with no surface water leaving it (no outlet)  points = 4 
Wetland has an intermittently flowing stream/ditch, OR highly constricted permanently flowing outlet                 points = 2 
Wetland is a flat depression (question 7 on key), whose outlet is a permanently flowing ditch points = 1 
Wetland has an unconstricted, or slightly constricted, surface outlet that is permanently flowing points = 0 

D 4.2. Depth of storage during wet periods: Estimate the height of ponding above the bottom of the outlet. For 
wetlands with no outlet, measure from the surface of permanent water or if dry, the deepest part. 
Marks of ponding are 3 ft or more above the surface or bottom of outlet points = 7      
Marks of ponding between 2 ft to < 3 ft from surface or bottom of outlet points = 5 
Marks are at least 0.5 ft to < 2 ft from surface or bottom of outlet points = 3 
The wetland is a “headwater” wetland points = 3 
Wetland is flat but has small depressions on the surface that trap water points = 1   
Marks of ponding less than 0.5 ft (6 in)  points = 0 

D 4.3. Contribution of the wetland to storage in the watershed: Estimate the ratio of the area of upstream basin 
contributing surface water to the area of the wetland unit itself.  
The area of the basin is less than 10 times the area of the unit points = 5 
The area of the basin is 10 to 100 times the area of the unit points = 3 
The area of the basin is more than 100 times the area of the unit points = 0 
Entire wetland is in the Flats class points = 5 

Total for D 4 Add the points in the boxes above 
Rating of Site Potential  If score is:      12-16 = H   6-11 = M 0-5 = L Record the rating on the first page 

D 5.0. Does the landscape have the potential to support hydrologic functions of the site?  
D 5.1. Does the wetland receive stormwater discharges?  Yes = 1   No = 0 

D 5.2. Is >10% of the area within 150 ft of the wetland in land uses that generate excess runoff? Yes = 1   No = 0 

D 5.3. Is more than 25% of the contributing basin of the wetland covered with intensive human land uses (residential at 
>1 residence/ac, urban, commercial, agriculture, etc.)?  Yes = 1   No = 0 

Total for D 5 Add the points in the boxes above 

Rating of Landscape Potential   If score is:      3 = H        1 or 2 = M    0 = L Record the rating on the first page 

D 6.0. Are the hydrologic functions provided by the site valuable to society? 
D 6.1. Is the unit in a landscape that has flooding problems? Choose the description that best matches conditions 

around the wetland unit being rated. Do not add points. Choose the highest score if more than one condition is 
met. 
The wetland captures surface water that would otherwise flow downgradient into areas where flooding has 
damaged human or natural resources (e.g., houses or salmon redds): 
• Flooding occurs in a sub-basin that is immediately downgradient of unit.  points = 2 
• Surface flooding problems are in a sub-basin farther downgradient.  points = 1 
• Flooding from groundwater is an issue in the sub-basin.  points = 1 
• The existing or potential outflow from the wetland is so constrained by human or natural conditions that the

water stored by the wetland cannot reach areas that flood. Explain why _____________ points = 0 
• There are no problems with flooding downstream of the wetland.  points = 0 

D 6.2. Has the site been identified as important for flood storage or flood conveyance in a regional flood control plan? 
Yes = 2   No = 0 

Total for D 6 Add the points in the boxes above 

Rating of Value  If score is:      2-4 = H          1 = M        0 = L Record the rating on the first page 

✔

✔

✔

A

8

2

2

✔ 2

✔ 3

✔ 3

1
1

0

✔ 2

0
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These questions apply to wetlands of all HGM classes. 
HABITAT FUNCTIONS  -  Indicators that site functions to provide important habitat 
H 1.0. Does the site have the potential to provide habitat?  

H 1.1. Structure of plant community: Indicators are Cowardin classes and strata within the Forested class. Check the 
Cowardin plant classes in the wetland. Up to 10 patches may be combined for each class to meet the threshold 
of ¼ ac if the unit is at least 2.5 ac, or more than 10% of the unit if it is smaller than 2.5 ac. 
____Aquatic bed 4 structures or more: points = 4 
____Emergent 3 structures: points = 2 
____Scrub-shrub (areas where shrubs have > 30% cover)  2 structures: points = 1 
____Forested (areas where trees have > 30% cover)  1 structure: points = 0 

If the unit has a Forested class, check if: 
____The Forested class has 3 out of 5 strata (canopy, sub-canopy, shrubs, herbaceous, moss/groundcover) that 

each cover 20% within the Forested polygon 

 

H 1.2. Hydroperiods  
Check the types of water regimes (hydroperiods) present within the wetland. The water regime has to cover 
more than 10% of the wetland if the unit is < 2.5 ac, or ¼ ac if the unit is at least 2.5 ac to count (see text for 
descriptions of hydroperiods).  
____Permanently flooded or inundated 4 or more types present: points = 3 
____Seasonally flooded or inundated 3 types present: points = 2 
____Occasionally flooded or inundated 2 types present: points = 1 
____Saturated only 1 type present: points = 0 
____Permanently flowing stream or river in, or adjacent to, the wetland 
____Intermittently or seasonally flowing stream in, or adjacent to, the wetland 
____Lake Fringe wetland 2 points 
____Freshwater tidal wetland 2 points                                         

 

H 1.3. Richness of plant species  
Count the number of plant species in the wetland that cover at least 10 ft2.  
Different patches of the same species can be combined to meet the size threshold and you do not have to 
name the species. Do not include Eurasian milfoil, reed canarygrass, purple loosestrife, Canada thistle 
If you counted: > 19 species points = 2 

5 - 19 species points = 1 
< 5 species points = 0                                              

 

H 1.4. Interspersion of habitats  
Decide from the diagrams below whether interspersion among Cowardin plants classes (described in H 1.1), or 
the classes and unvegetated areas (can include open water or mudflats) is high, moderate, low, or none. If you 
have four or more plant classes or three classes and open water, the rating is always high. 

 

 
 
 
 

  

A

✔ 0

1

1

0

✔

✔
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H 1.5. Special habitat features: 
Check the habitat features that are present in the wetland. The number of checks is the number of points.  
____Large, downed, woody debris within the wetland (> 4 in. diameter and 6 ft long). 
____Standing snags (dbh > 4 in.) within the wetland 
____Undercut banks are present for at least 6.6 ft (2 m) and/or overhanging plants extend at least 3.3 ft (1 m) 

over open water or a stream (or ditch) in, or contiguous with the wetland, for at least 33 ft (10 m) 
____Stable steep banks of fine material that might be used by beaver or muskrat for denning  (> 30 degree 

slope) OR signs of recent beaver activity are present (cut shrubs or trees that have not yet weathered 
where wood is exposed) 

____At least ¼ ac of thin-stemmed persistent plants or woody branches are present in areas that are 
permanently or seasonally inundated (structures for egg-laying by amphibians) 

____Invasive plants cover less than 25% of the wetland area in every stratum of plants (see H 1.1 above for the 
list of strata and H 1.5 in the manual for the list of aggressive plant species) 

Total for H 1 Add the points in the boxes above 

Rating of Site Potential  If score is:      15-18 = H   7-14 = M 0-6 = L Record the rating on the first page 

H 2.0. Does the landscape have the potential to support the habitat functions of the site?  

H 2.1. Accessible habitat (include only habitat polygons accessible from the wetland. 
Calculate: % relatively undisturbed habitat        + [(% moderate and low intensity land uses)/2]        = _______%     
Total accessible habitat is:       
> 1/3 (33.3%) of 1 km Polygon  points = 3 
20-33% of 1 km Polygon points = 2 
10-19% of 1 km Polygon points = 1 
< 10% of 1 km Polygon points = 0 

H 2.2. Total habitat in 1 km Polygon around the wetland. 
Calculate: % relatively undisturbed habitat        + [(% moderate and low intensity land uses)/2]        = _______% 
Total habitat > 50% of Polygon points = 3 
Total habitat 10-50% and in 1-3 patches points = 2 
Total habitat 10-50% and > 3 patches points = 1 
Total habitat < 10% of 1 km Polygon points = 0 

H 2.3. Land use intensity in 1 km Polygon: 
> 50% of 1 km Polygon is high intensity land use points = (- 2)           
≤ 50% of 1 km Polygon is high intensity points = 0 

Total for H 2 Add the points in the boxes above 
Rating of Landscape Potential  If score is:      4-6 = H   1-3 = M        < 1 = L Record the rating on the first page 

H 3.0. Is the habitat provided by the site valuable to society? 

H 3.1. Does the site provide habitat for species valued in laws, regulations, or policies? Choose only the highest score 
that applies to the wetland being rated. 
Site meets ANY of the following criteria:  points = 2 
 It has 3 or more Priority Habitats within 100 m (see next page)               
 It provides habitat for Threatened or Endangered species (any plant or animal on the state or federal lists)          
 It is mapped as a location for an individual WDFW Priority Species             
 It is a Wetland of High Conservation Value as determined by the Department of Natural Resources data 
 It has been categorized as an important habitat site in a local or regional comprehensive plan, in a 

Shoreline Master Plan, or in a watershed plan 
Site has 1 or 2 Priority Habitats (listed on next page) within 100 m points = 1 

Site does not meet any of the criteria above points = 0 
Rating of Value  If score is:      2 = H          1 = M      0 = L Record the rating on the first page     

✔

✔

✔

A
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✔

✔
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0 0
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WDFW Priority Habitats 
See complete descriptions of Priority Habitats listed by WDFW, and the counties in which they can be 
found, in: Washington Department of Fish and Wildlife. 2008 (current year, as revised). Priority Habitat and 
Species List.133 This list was updated for consistency with guidance from WDFW.  

This question is independent of the land use between the wetland unit and the Priority Habitat. All vegetated 
wetlands are by definition a Priority Habitat but are not included in this list because they are addressed by this 
rating system.  

Count how many of the following Priority Habitats are within 330 ft (100 m) of the wetland unit: 

 Aspen Stands: Pure or mixed stands of aspen greater than 1 ac (0.4 ha). 

 Biodiversity Areas and Corridors: Areas of habitat that are relatively important to various species of 
native fish and wildlife. This habitat automatically counts if mapped on the PHS online map within 100m 
of the wetland. If not mapped, a determination can be made in the field. 

 Caves: A naturally occurring cavity, recess, void, or system of interconnected passages under the earth 
in soils, rock, ice, or other geological formations and is large enough to contain a human.  

 Cliffs: Greater than 25 ft (7.6 m) high and occurring below 5000 ft elevation. 

 Fresh Deepwater: Lands permanently flooded with freshwater, including environments where surface 
water is permanent and often deep, so that water, rather than air, is the principal medium within which 
the dominant organisms live. Substrate does not support emergent vegetation. Do not select if Instream 
habitat is also present, or if the entire Deepwater feature is included in the wetland unit being rated 
(such as a pond with a vegetated fringe).  

 Herbaceous Balds: Variable size patches of grass and forbs on shallow soils over bedrock. 

 Instream: The combination of physical, biological, and chemical processes and conditions that interact 
to provide functional life history requirements for instream fish and wildlife resources. Do not select if 
Fresh Deepwater habitat is also present. 

 Nearshore: Relatively undisturbed nearshore habitats. These include Coastal Nearshore, Open Coast 
Nearshore, and Puget Sound Nearshore.  

 Old-growth/Mature forests: Old-growth west of Cascade crest – Stands of at least 2 tree species, 
forming a multi-layered canopy with occasional small openings; with at least 8 trees/ac (20 trees/ha ) > 
32 in. (81 cm) diameter at breast height (dbh) or > 200 years of age. Mature forests – Stands with 
average diameters exceeding 21 in. (53 cm) dbh; crown cover may be less than 100%; decay, 
decadence, numbers of snags, and quantity of large downed material is generally less than that found in 
old-growth; 80-200 years old west of the Cascade crest. 

  

 
133 http://wdfw.wa.gov/publications/00165/wdfw00165.pdf 
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 Oregon White Oak: Woodland stands of pure oak or oak/conifer associations where canopy coverage of 
the oak component is important. For single oaks or oak stands <0.4 ha in urban areas, WDFW’s 
Management Recommendations for Oregon White Oak134 provides more detail for determining if they 
are Priority Habitats 

 Riparian: The area adjacent to freshwater aquatic systems with flowing or standing water that contains 
elements of both aquatic and terrestrial ecosystems which mutually influence each other. 

 Snags and Logs: Trees are considered snags if they are dead or dying and exhibit sufficient decay 
characteristics to enable cavity excavation/use by wildlife. Priority snags have a diameter at breast 
height of > 20 in. (51 cm) in western Washington and are > 6.5 ft (2 m) in height. Priority logs are > 12 
in. (30 cm) in diameter at the largest end, and > 20 ft (6 m) long. 

 Talus: Homogenous areas of rock rubble ranging in average size 0.5 - 6.5 ft (0.15 - 2.0 m), composed of 
basalt, andesite, and/or sedimentary rock, including riprap slides and mine tailings. May be associated 
with cliffs. 

 Westside Prairies: Herbaceous, non-forested plant communities that can either take the form of a dry 
prairie or a wet prairie. 

 
134 https://wdfw.wa.gov/publications/00030/wdfw00030.pdf 
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CATEGORIZATION BASED ON SPECIAL CHARACTERISTICS 
Wetland Type 

Check off any criteria that apply to the wetland. Circle the category when the appropriate criteria are met. 

Category 

SC 1.0. Estuarine wetlands 
Does the wetland meet the following criteria for Estuarine wetlands? 
 The dominant water regime is tidal,  
 Vegetated, and  
 With a salinity greater than 0.5 ppt Yes – Go to SC 1.1        No= Not an estuarine wetland 

SC 1.1. Is the wetland within a National Wildlife Refuge, National Park, National Estuary Reserve, Natural Area 
Preserve, State Park or Educational, Environmental, or Scientific Reserve designated under WAC 332-30-151?

Yes = Category I        No – Go to SC 1.2 Cat. I 

SC 1.2. Is the wetland unit at least 1 ac in size and meets at least two of the following three conditions? 
 The wetland is relatively undisturbed (has no diking, ditching, filling, cultivation, grazing), and has less 

than 10% cover of non-native plant species. If non-native species are Spartina, see chapter 4.8 in the 
manual. 

 At least ¾ of the landward edge of the wetland has a 100 ft buffer of shrub, forest, or un-grazed or un-
mowed grassland. 

 The wetland has at least two of the following features: tidal channels, depressions with open water, or 
contiguous freshwater wetlands. Yes = Category I        No = Category II 

Cat. I 

Cat. II 

SC 2.0. Wetlands of High Conservation Value (WHCV) 
SC 2.1. Does the wetland overlap with any known or historical rare plant or rare & high-quality ecosystem polygons 

on the WNHP Data Explorer?135   Yes = Category I        No – Go to SC 2.2 
SC 2.2. Does the wetland have a rare plant species, rare ecosystem (e.g., plant community), or high-quality common 

ecosystem that may qualify the site as a WHCV? Contact WNHP for resources to help determine the 
presence of these elements. 
Yes – Submit data to WA Natural Heritage Program for determination,136 Go to SC 2.3       No = Not a WHCV 

SC 2.3. Did WNHP review the site within 30 days and determine that it has a rare plant or ecosystem that meets their 
criteria?  

Yes = Category I       No = Not a WHCV 

Cat. I 

SC 3.0. Bogs  
Does the wetland (or any part of the unit) meet both the criteria for soils and vegetation in bogs? Use the key 
below. If you answer YES, you will still need to rate the wetland based on its functions.  

SC 3.1. Does an area within the wetland unit have organic soil horizons, either peats or mucks, that compose 16 in. 
or more of the first 32 in. of the soil profile?  Yes – Go to SC 3.3        No – Go to SC 3.2 

SC 3.2. Does an area within the wetland unit have organic soils, either peats or mucks, that are less than 16 in. deep 
over bedrock, or an impermeable hardpan such as clay or volcanic ash, or that are floating on top of a lake or 
pond? Yes – Go to SC 3.3          No = Not a bog 

SC 3.3. Does an area with peats or mucks have more than 70% cover of mosses at ground level, AND at least a 30% 
cover of plant species listed in Table 4?  Yes = Category I bog        No –  Go to SC 3.4 
NOTE: If you are uncertain about the extent of mosses in the understory, you may substitute that criterion by 
measuring the pH of the water that seeps into a hole dug at least 16 in. deep. If the pH is less than 5.0 and 
the plant species in Table 4 are present, the wetland is a bog.  

SC 3.4. Is an area with peats or mucks forested (> 30% cover) with Sitka spruce, subalpine fir, western red cedar, 
western hemlock, lodgepole pine, quaking aspen, Engelmann spruce, or western white pine, AND any of the 
species (or combination of species) listed in Table 4 provide more than 30% of the cover under the canopy?

Yes = Category I bog        No = Not a bog 

Cat. I 

135 https://www.dnr.wa.gov/NHPdata 
136 https://www.dnr.wa.gov/Publications/amp_nh_sighting_form.pdf 
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SC 4.0. Forested Wetlands  
Does the wetland have at least 1 contiguous acre of forest that meets one of these criteria for the WA 
Department of Fish and Wildlife’s forests as Priority Habitats? If you answer YES, you will still need to rate 
the wetland based on its functions.  
 Old-growth forests (west of Cascade crest): Stands of at least two tree species, forming a multi-layered 

canopy with occasional small openings; with at least 8 trees/ac (20 trees/ha) that are at least 200 years of 
age OR have a diameter at breast height (dbh) of 32 in. (81 cm) or more.  

 Mature forests (west of the Cascade Crest): Stands where the largest trees are 80- 200 years old OR the 
species that make up the canopy have an average diameter (dbh) exceeding 21 in. (53 cm). 

 Yes =  Category I        No = Not a forested wetland for this section 

 

 

 

 

 

 
Cat. I 

SC 5.0. Wetlands in Coastal Lagoons 
Does the wetland meet all of the following criteria of a wetland in a coastal lagoon? 

 The wetland lies in a depression adjacent to marine waters that is wholly or partially separated from 
marine waters by sandbanks, gravel banks, shingle, or, less frequently, rocks 

 The lagoon in which the wetland is located contains ponded water that is saline or brackish (> 0.5 ppt) 
during most of the year in at least a portion of the lagoon (needs to be measured near the bottom) 

 The lagoon retains some of its surface water at low tide during spring tides 
Yes – Go to SC 5.1        No = Not a wetland in a coastal lagoon 

SC 5.1. Does the wetland meet all of the following three conditions? 
 The wetland is relatively undisturbed (has no diking, ditching, filling, cultivation, grazing), and has less 

than 20% cover of aggressive, opportunistic plant species (see list of species in H 1.5 in the manual). 
 At least ¾ of the landward edge of the wetland has a 100 ft buffer of shrub, forest, or un-grazed or un-

mowed grassland. 
 The wetland is larger than 1/10 ac (4350 ft2) 

Yes = Category I        No = Category II 

 
 
 
 
 

Cat. I 
 
 
 

Cat. II 

SC 6.0. Interdunal Wetlands   
Is the wetland west of the 1889 line (also called the Western Boundary of Upland Ownership or WBUO)?  If 
you answer YES, you will still need to rate the wetland based on its habitat functions.  

In practical terms that means the following geographic areas: 
 Long Beach Peninsula: Lands west of SR 103 
 Grayland-Westport: Lands west of SR 105 
 Ocean Shores-Copalis: Lands west of SR 115 and SR 109 and Ocean Shores Blvd SW, including lands west 

of E. Oceans Shores Blvd SW. 
 Yes – Go to SC 6.1        No = Not an interdunal wetland for rating 

 
SC 6.1. Is the wetland 1 ac or larger and scores an 8 or 9 for the habitat functions on the form (rates H,H,H or H,H,M 

for the three aspects of function)? Yes = Category I        No – Go to SC 6.2 
SC 6.2. Is the wetland 1 ac or larger, or is it in a mosaic of wetlands that is 1 ac or larger?    
  Yes = Category II        No – Go to SC 6.3 
SC 6.3. Is the unit between 0.1 and 1 ac, or is it in a mosaic of wetlands that is between 0.1 and 1 ac?    
  Yes = Category III        No = Category IV 

 

 
 
 
 
 

Cat I 
 
 
 

Cat. II 
 
 

Cat. III 
 
 

Cat. IV 

Category of wetland based on Special Characteristics 
If you answered No for all types, enter “Not Applicable” on Summary Form 

 

 

A

✔

✔

✔
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11/16/23, 1:44 PM Pierce County | Washington State Department of Ecology

https://fortress.wa.gov/ecy/ezshare/wq/WaterQualityImprovement/TMDL/PierceCounty.htm 1/2

Pierce County

Ecology homepage > Water & Shorelines > Water improvement > Total Maximum Daily Load process > Directory of projects > Pierce County

Water quality improvement projects

Select the waterbody or pollutant name to find more information about the specific project.

Waterbody Name(s) Pollutant(s) Status Project Lead(s)

Clarks and Meeker Creeks

Dissolved Oxygen

Sediment

Fecal Coliform

EPA approved and

Has an implementation plan

Donovan Gray

360-407-6407

Clover Creek

Dissolved Oxygen

Fecal Coliform

Temperature

Under development
Donovan Gray

360-407-6407

Commencement Bay Dioxin EPA approved
Donovan Gray

360-407-6407

Puyallup River Watershed Fecal Coliform
EPA approved and

Has implementation plan

Donovan Gray

360-407-6407

Puyallup River Watershed

Multi-parameter

Ammonia-N

BOD (5-day)

EPA approved
Donovan Gray

360-407-6407

Puyallup River:

Upper White River

Sediment

Temperature
EPA approved

Donovan Gray

360-407-6407

Puyallup River:

Puyallup River Watershed> Lower

White River

pH Under development
Donovan Gray

360-407-6407

South Prairie Creek
Fecal Coliform

Temperature

EPA approved and

Has an implementation plan

Donovan Gray

360-407-6407

Wapato Lake Total Phosphorus EPA approved
Donovan Gray

360-407-6407
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Engineer’s Certification 
 
I hereby state that this Stormwater Site Plan for the Western Self Storage New Storage Buildings project 
located at 1402 East Valley Highway East has been prepared by me or under my supervision and meets the 
standard of care and expertise which is usual and customary in this community for professional engineers. I 
understand that the City of Sumner does not and will not assume liability for the sufficiency, suitability, or 
performance of drainage facilities prepared by me. 
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1. PROJECT OVERVIEW 
 

1.1. Scope 
 
This report addresses the stormwater facility improvements associated with the proposed new self storage 
buildings and driving surfaces which are to be constructed on the north side of the existing Western Self 
Storage property. The site address is 1402 East Valley Highway East, Sumner, WA 98390. The improvements 
are largely proposed on parcel number 9520000236 with minimal improvements on parcel number 
9520000235. This report has been prepared in accordance with City of Sumner standards and the 2005 
Washington State Department of Ecology’s Stormwater Management Manual for Western Washington (DOE 
Manual). The new buildings and asphalt pavement will replace existing gravel driving and parking areas.  
 

1.2. Existing Conditions 
 
Western Self Storage is located on the west side of East Valley Highway and to the south of Lake Tapps Parkway.  
Please see Figure 1-1: Vicinity Map. The existing project site (1.58 acres) has minimal slopes at up to 
approximately 2.5% and is comprised entirely of gravel surface.  The existing area includes impervious (69,014 
SF or 1.58 acres) surfaces.  
 
The existing gravel area is tributary to the existing on-site conveyance system.  Sitts & Hill Engineers, Inc., upon 
physical inspection of the site, did not identify any problems with the existing drainage facilities or any 
significant stormwater discharges from the existing drainage facilities (runon or runoff) to adjacent properties 
under the existing conditions. 
 
Stormwater from the site area sheetflows to the west and enters the on-site conveyance system via catch 
basins. Stormwater is then conveyed to an existing detention pond which discharges to the existing ditch 
adjacent to the BNSF rail line which ultimately discharges to the White River.  
 

1.3. Proposed Conditions 
 
The proposed project site will contain five new storage buildings (0.47 acres). The project site will also include 
new asphalt driving surfaces (0.80 acres), landscaping (0.18 acres), and new gravel surfacing (0.13 acres).  The 
project site has been graded to primarily drain to the new on-site conveyance systems comprised of Type 1 
and 2 catch basins and drainage piping. Stormwater runoff generated by the proposed roof areas and off-site 
drainage from East Valley Highway will be conveyed through storm drainage piping to be discharged directly 
to the existing conveyance system since these areas will not require treatment. A StormFilter manhole, 
equipped with five cartridges, is proposed to treat runoff from proposed pollution generating impervious 
surfaces. Proposed impervious surface (asphalt) located at the northern part of the project area will be used 
as a fire lane only and will therefore not be considered pollution-generating. 
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Figure 1-1: Vicinity Map 
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2. DISCUSSION OF MINIMUM REQUIREMENTS 
 
Per City of Sumner requirements the 2005 DOE manual minimum requirements are to be applied to this 
project. Figure 2-2 and Figure 2-3 provide flowcharts from the DOE manual which show that Minimum 
Requirements #1-10 are to be addressed as part of this stormwater report. 
 

2.1. Minimum Requirement #1: Preparation of Stormwater Site Plans 
 
This report and the accompanying plans satisfy this requirement. Both the plans and report have been 
prepared in accordance with the 2005 DOE Manual by a licensed civil engineer. 
 

2.2. Minimum Requirement #2: Construction Stormwater Pollution Prevention (SWPP) 
 
A Construction Stormwater Pollution Prevention Plan (CSWPPP) has been included with this submittal. 
 

2.3. Minimum Requirement #3: Source Control of Pollution 
 
Operational and Structural Source Control BMPs will include the maintenance of stormwater drainage and 
treatment systems as described in the Operations and Maintenance Manual, included within this report. 
Please see Appendix C.  
 

2.4. Minimum Requirement #4: Preservation of Natural Drainage Systems and Outfalls 
 
The project does not propose to alter the downstream flow path from the project site.  Stormwater generated 
by the existing project site sheetflows into the existing on-site conveyance system and is ultimately discharged 
into the White River after pollution generating surfaces have been treated.   
 

2.5. Minimum Requirement #5: On-site Stormwater Management 
 
This project does not propose to change natural hydrologic characteristics of the project site.   The site will 
result in a net reduction of pollution generating impervious surface upon completion.  Runoff will continue to 
be conveyed to the existing on-site conveyance system as it was in the existing condition after being treated 
in the proposed StormFilter manhole, with the exception of runoff generated by the proposed roofs and off-
site drainage, which will bypass the cartridges and discharge directly to the existing detention pond. 
 

2.6. Minimum Requirement #6: Runoff Treatment 
 
Runoff generated by impervious surfaces from the proposed project site, with the exception of runoff 
generated by the proposed roof and off-site drainage, will be treated in the proposed StormFilter manhole, 
which satisfies the requirement for basic runoff treatment. The proposed StormFilter manhole has been 
designed to treat at least 91% of the total runoff volume as predicted using water quality analysis (WWHM 
2012). Per Appendix I-C of the 2005 DOE SWMM, only basic treatment for the White River applies below the 
Greeenwater River. 
 
No oil control has been proposed for this site since it not a “high-use” site, per section2.1 of Volume 5 of the 
DOE manual:   
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 The average daily traffic (ADT) for the site is less than 100 vehicles per 1,000 square feet of gross 
building area. A traffic engineering report determined that the greatest peak traffic hour for the site is 
currently 2 vph and that the proposed improvements will not increase traffic generated by the site. 

 No petroleum storage or transfer is proposed. 

 No storage or maintenance of trucks, buses, trains, or heavy equipment over 10 tons gross weight is 
proposed. 

 There is no road intersection in the vicinity of the project. 
 

2.7. Minimum Requirement #7: Flow Control 
 
Runoff generated by the proposed improvements will be conveyed via a manmade channel into the White 
River, a flow control exempt receiving water per Appendix I-E of the 2005 DOE SWMM, as shown in Figure 2-1. 
Restrictions set forth by section 2.5.7 of Volume 1 of the DOE SWMM for flow control exemptions are satisfied 
since: 

 Direct discharge to the exempt receiving water does not result in the diversion of drainage from any 
perennial stream classified as Types 1,2,3 or 4 or Types “S”, “F”, or “Np” or from any category I, II, or 
III wetland. 

 The project site will be drained by a conveyance system that is comprised entirely of manmade 
elements and extends to the ordinary high water line of the exempt receiving water. 

 The conveyance system between the project site and the exempt receiving water will have sufficient 
hydraulic capacity to convey discharges from future build-out conditions. 

 Any erodible elements of the manmade conveyance system are adequately stabilized to prevent 
erosion. 
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Figure 2-1: Exempt Surface Waters List 
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2.8. Minimum Requirement #8: Wetlands Protection 
 
N/A. There are no wetlands on the project site. 
 

2.9. Minimum Requirement #9: Basin/Watershed Planning 
 
No basin plans have been found for the project site location.  
 

2.10. Minimum Requirement #10: Operations and Maintenance 
 
Stormwater conveyance and treatment facilities located on the property will be privately owned and 
maintained. An Operations and Maintenance Manual is included in Appendix C of this report. 
 

2.11. Optional Guidance #1: Financial Liability 
 
The owner will provide performance bonding as required by the City of Sumner. 
 

2.12. Optional Guidance #2: Off-site Analysis 
 
A qualitative analysis of flows leaving the site is included in Section 3.0 below. 
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Figure 2-2: Flow Chart for Determining Requirements for New Development per the 2005 DOE Manual 
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Figure 2-3: Flow Chart for Determining Requirement for Redevelopment per the 2005 DOE Manual 
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3. OFF-SITE ANALYSIS 
 
Stormwater from the site area sheetflows to the west and enters the on-site conveyance system via catch 
basins. Stormwater is then conveyed to an existing detention pond which discharges to the existing ditch 
adjacent to the rail line which ultimately discharges to the White River.   
 
In the proposed condition, the project site will continue to drain via the existing storm system to the existing 
detention pond.  Prior to entering the detention pond, proposed pollution generating impervious surfaces will 
be treated by a proposed StormFilter manhole.   
 
A downstream analysis, including physical inspection, concluded no significant problems were encountered 
with the ditch adjacent to the rail line for at least one-fourth of a mile. The ditch follows the rail line for more 
than 0.25 miles before it ultimately discharges into the White River. It appears that the ditch is regularly 
maintained by the City of Sumner. 
 
Sitts and Hill Engineers, Inc., upon physical inspection of the site, did not identify any problems with 
downstream flow path 
• Conveyance system capacity problems 
• Localized flooding 
• Upland erosion impacts 
• Stream channel erosion at the outfall location 
• Violations of surface water quality standards as identified in a Basin Plan or a TMDL; or violations of 

ground water standards in a wellhead protection area 
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Figure 3-1: Downstream Analysis Aerial Map 
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4. PERMANENT STORMWATER CONTROL PLAN 
 
The proposed project site improvements will consist of five new self storage buildings (0.47 acres of roof). 
Proposed improvements also include new asphalt surfaces and landscaped areas.  The proposed pollution 
generating improvements have been graded to drain to a StormFilter manhole equipped with five cartridges 
for treatment. Stormwater runoff generated by the roofs and off-site surfaces will be conveyed separately, 
directly to the existing on-site detention pond.  
 

 
Figure 4-1: Project Areas Tables 

 
The calculations included in Appendix B indicate that the proposed StormFilter manhole will treat at least 91% 
of the runoff generated by the project site requiring stormwater treatment.  

Existing 

(Acres)

Proposed 

(Acres)

Net Change 

(Acres)

Pervious 0 0.18 0.18

PGIS 1.58 0.93 -0.65

Non-PGIS (Roof) 0 0.47 0.47

Impervious 

Subtotal 1.58 1.40 -0.18

Total 1.58 1.58 0
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APPENDIX A: CONSTRUCTION STORMWATER POLLUTION PREVENTION PLAN 
 

Appendix A.1 Construction Stormwater Pollution Prevention Elements 
 
Below is a discussion of each of the twelve Construction Stormwater Pollution Prevention Elements and a 
summary of applicable BMPs. Design, installation, and maintenance of any specific BMP should be carried out 
in accordance with the 2005 edition of the Stormwater Management Manual for Western Washington, 
published by the Department of Ecology (the Manual) and any further instructions detailed in the construction 
plans. Included in Appendix A are the Manual specifications, tables and figures for each BMP identified in this 
report. 
 

Appendix A.1.1 Element 1 – Mark Clearing Limits 
 
Prior to commencing any land disturbing activities, the contractor is required to clearly mark and establish the 
project clearing limits.  The clearing activities will consist of removing existing site debris and site grading work.  
Work limits will be identified in the field from the construction plans. Flagging and fluorescent paint will be 
used to delineate the limits of construction. 
 
Applicable BMPs: BMP C101: Preserve Natural Vegetation 
   BMP C103: High Visibility Plastic or Metal Fence 
 

Appendix A.1.2 Element 2 – Establish Construction Access 
 
Construction vehicles will utilize the existing paved roadway off of East Valley Highway East to access the 
project site. Any debris generated as a result of construction activity will be swept clean as necessary to prevent 
tracking onto City of Sumner roadways.   
 
Applicable BMPs: N/A 
 

Appendix A.1.3 Element 3 – Control Flow Rates 
 
Sediment control will be provided both during Site Preparation work and site development work. The 
installation and continued maintenance of the proposed BMPs will protect downstream properties from 
sediment, erosion, and flooding in accordance with the Manual.  
 
Applicable BMPs: BMP C209: Outlet Protection 
   BMP C220: Storm Drain Inlet Protection 
 

Appendix A.1.4 Element 4 – Install Sediment Controls 
 
Plastic covering will be used by the contractor at material stockpiles, as needed to mitigate the migration of 
sediment. Catch Basin Inserts (CBI) will be used by the contractor to deter sediment from entering the existing 
on-site and off-site catch basins as well as proposed catch basins (upon their installation).  If any basin or insert 
becomes filled with sediment or debris, it must be cleaned in such a manner as to prevent material from 
entering the stormwater drainage system.  Silt fence will be installed along the down-gradient limits of work. 
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Use of proper sawcutting and surface pollution prevention techniques will occur throughout the project.  
Proper concrete handling techniques shall be employed during any concrete pouring processes.  
 
Applicable BMPs: BMP C120:  Temporary and Permanent Seeding 
   BMP C121: Mulching 

BMP C123: Plastic Covering 
   BMP C125: Topsoiling 

BMP C140: Dust Control 
   BMP C150: Materials on Hand 
   BMP C151: Concrete Handling  
   BMP C152: Sawcutting and Surfacing Pollution Prevention 
   BMP C153: Material Delivery, Storage and Containment 
   BMP C209: Outlet Protection 

BMP C220: Storm Drain Inlet Protection 
   BMP C233: Silt Fence 
 

Appendix A.1.5 Element 5 – Stabilize Soils 
 
Any exposed soil requiring stabilization due to poor weather conditions, or left unworked for more than 2 days 
from October 1 to March 31 (7 days from April 1 to September 30), will be covered at the end of each work 
shift.  Covering material will be anchored to ensure adequate protection.  Erosion control measures will remain 
in place until soil stabilization can be achieved by the establishment of vegetation, gravel subbase material, or 
final surfacing. After grading has been completed, the area will be stabilized to the extent practicable. Irrigation 
will be provided, on an as needed basis, to areas requiring vegetation until the vegetation has been established.  
Dust control will be achieved at the Contractor’s discretion by keeping the work area adequately moisture 
conditioned.   
 
Applicable BMPs: BMP C101: Preserving Natural Vegetation 

BMP C120: Temporary and Permanent Seeding 
BMP C121: Mulching 

    BMP C123:  Plastic Covering 
   BMP C125: Topsoiling 
   BMP C130: Surface Roughening 
   BMP C140: Dust Control  
 

Appendix A.1.6 Element 6 – Protect Slopes 
 
There are no steep slopes on-site or in the vicinity of the project. As areas are brought to proposed finish grade 
they will be stabilized with erosion control seeding.  
 
Applicable BMPs: BMP C120:  Temporary and Permanent Seeding 
   BMP C121: Mulching  

BMP C123: Plastic Covering 
   BMP C130: Surface Roughening 
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Appendix A.1.7 Element 7 – Protect Drain Inlets 
 
All storm drain inlets and catch basins – existing and proposed – gathering runoff from the site are to be 
protected as necessary during construction.  The construction drawings detail the location and protection 
measure required for each drain inlet.  Inlet protection filters are required on all existing inlets.  Filters will be 
inspected frequently during construction (especially after storm events) and pavement will be checked and 
swept as necessary.  If inlet protection filters become filled with sediment, they will be cleaned in such a 
manner as to prevent sediment from entering the stormwater drainage system.  Inlet protection material will 
also be kept on hand in case additional protection becomes necessary.  Paved areas should be swept on an as-
needed basis to prevent the transfer of sediment towards the protected storm drain inlets.  
 
Applicable BMPs: BMP C150:  Materials on Hand 
   BMP C201: Grass Lined Channels 

BMP C209: Outlet Protection 
   BMP C220:  Storm Drain Inlet Protection 
 

Appendix A.1.8 Element 8 – Stabilize Channels and Outlets 
 
There are no existing or proposed channels on the project site. Drainage is currently, and will continue to be, 
served by a closed conveyance system. No work is proposed at the ditch which conveys stormwater to the 
White River. 
 
Applicable BMPs: N/A 
 

Appendix A.1.9 Element 9 – Control Pollutants 
 
All material to be demolished and removed will be disposed of at an approved off-site location.  Fueling of 
construction vehicles and other motorized equipment will occur at approved off-site facilities and will occur 
on-site only in accordance with the DOE’s mobile fueling best management practices. Construction equipment 
will be inspected daily as part of regular maintenance activities. Any leaks or other sources of contamination 
will be repaired immediately. Spillage or other discharges of pollutants will be reported within 24 hours.  The 
contractor will maintain any materials necessary for rapid cleanup of spills. 
 
Applicable BMPs: BMP C150:  Materials on Hand 

BMP C152: Sawcutting and Surface Pollution Prevention  
BMPs for Mobile Fueling of Vehicles and Heavy Equipment 

 

Appendix A.1.10 Element 10 – Control Dewatering 
 
We do not anticipate any de-watering during the construction of this project. 
 

Appendix A.1.11 Element 11 – Maintain BMPs 
 
All erosion and sediment control BMPs will be maintained and repaired as needed during construction in 
accordance with the DOE guidance included in Appendix A.  Installed BMPs will be inspected weekly (unless 
otherwise specified) or after any large storm event for stability and functionality.  Deficiencies will be corrected 
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in such a way as to prevent sediment from either leaving the site or entering the existing or proposed 
stormwater drainage system.  Temporary protection measures will be removed within 30 days of construction 
completion.    
 
Applicable BMPs: BMP C150: Materials on Hand 
   BMP C162: Scheduling 
 

Appendix A.1.12 Element 12 – Manage the Project 

 
There are no seasonal work limitations associated with this project.  The Erosion Control Specialist identified 
prior to the start of construction will be on-call at all times.   
 
This Construction Stormwater Pollution Prevention Plan will be retained on-site during construction.  A City 
inspector will be notified if changes are made to this plan. Changes may occur if there are significant 
modifications to the design, construction, operation, or maintenance of the proposed drainage system or 
installed BMPs. 
 
The contractor will designate at least one person as a responsible representative in charge of ESC and water 
quality protection.  The designated person shall be the CESCL who is responsible for ensuring compliance with 
all local, state, and federal ESC and water quality requirements. 
 
Applicable BMPs: BMP C150: Materials on Hand 

BMP C160: Certified Erosion and Sediment Control Lead 
   BMP C162: Scheduling 
 

Appendix A.2 Project Description 
 
Western Self Storage is applying for a land modification permit for development of new self storage buildings. 
The development will be comprised of a new paved parking and driving area, five self storage buildings, and 
landscaping.  

 
The project site (1.58 acres) is owned by Western Self Storage. The new self storage buildings, paved parking, 
and driving areas will be constructed as the final site development. Conveyance piping, catch basins, and 
StormFilter manhole are proposed and will handle stormwater runoff. 
 
The approximate volumes of earthwork during Site Preparation work have been tabulated below:  

ACTIVITY VOLUME UNIT

CUT 1,770 CY

FILL 185 CY

NET CUT 1,585 CY  
 
 

Appendix A.3 Location and Site Description:  
 
The project site address is 1402 East Valley Highway East, Sumner, WA 98390.  The site is located on the west 
side of East Valley Highway and to the south of Lake Tapps Parkway.  Please see the vicinity map at the end of 
this section.  The site is situated on parcel number 9520000236.  The parcel is located in the southwest quarter 
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of Section 6, Township 20N, Range 5E of the Willamette Meridian, Pierce County, Washington.  The site is 
accessed from East Valley Highway East. Areas adjacent to the proposed project are developed for light 
industrial.   
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Vicinity Map 
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Appendix A.4 Existing Conditions 
 
Western Self Storage is located on the west side of East Valley Highway East.  Please see the vicinity map from 
the previous section. The existing project site (1.58 acres) has minimal slopes at up to approximately 2.5% and 
is comprised entirely of gravel surfaces.   
 
The existing gravel area is tributary to the existing on-site conveyance system.  Sitts & Hill Engineers, Inc., upon 
physical inspection of the site, did not identify any problems with the existing drainage facilities or any 
significant stormwater discharges from the existing drainage facilities (runon or runoff) to adjacent properties 
under the existing conditions. 
 
Stormwater from the site area sheetflows to the west and enters the on-site conveyance system via catch 
basins. Stormwater is then conveyed to an existing detention pond which discharges to the existing ditch 
adjacent to the rail line which ultimately discharges to the White River.   
 

Appendix A.5 Adjacent Areas 
 
Adjacent properties are zoned for light industrial and are currently being used for storage, topsoil sales, and 
mining. West of the property is an existing BNSF rail line. 

 
No disturbance to areas adjacent to the project site is proposed.  There are no streams, lakes, wetlands, or 
other riparian areas on or adjacent to the property that will be negatively impacted.  

 
Appendix A.6 Critical Areas 

 
There are no critical areas that will be impacted as a result of this project.  

 
Appendix A.7  Soils 

 
Generally, the soils on-site are Hydrologic Group D soils. For a descriptive and complete evaluation of the site 
soil, please see the NRCS soil survey included below. 
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Appendix A.8 Potential Erosion Problem Areas 
 
Slopes within the project site are minimal and not prone to erosion. During construction, any sediment or 
debris that leaves the project site must be swept or mechanically removed to prevent it from entering the 
drainage system or city roads.  Catch basin inserts will also be installed to prevent the migration of sediment.  
Plastic covering and mulch may also be used as necessary at the contractor’s discretion to protect underlying 
soil. 

 
Appendix A.9 Construction Phasing 

 
This project is proposed in one phase and does not require a construction phasing sequence.  Site construction 
will begin as soon as the permits are issued and should not last more than one year.  
 

Appendix A.10 Construction Schedule 
 
The contractor will coordinate all scheduling needed for the proposed construction.  It is anticipated that work 
will start during the summer of 2015 through the fall of 2015.   
 
The following typical construction sequence will be used: 

1. Flag or otherwise mark the limits of construction. 
2. Post sign with name and phone number of supervisor. 
3. Install sediment and erosion control BMPs, as required. 
4. Maintain erosion control measures in accordance with the manufacturer's recommendations 

throughout construction. 
5. Clean the completed project area and conveyance system. 
6. Remove any temporary BMPs. 

 

Appendix A.11 Financial/Ownership Responsibilities 
 
The contractor will be responsible for all erosion and maintenance liabilities during construction. 
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APPENDIX B: ENGINEERING CALCULATIONS  
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Off-site Calculations 
 
This section of calculations shows that the existing ditch tributary to the White River can adequately handle 
runoff for the tributary basins shown in the figure included in this section. Basin 1 includes area which was 
used for a golf course in the past and is directly tributary to the regional ditch on the west side of the BNSF 
main line.  Basin 2 includes area for the project site and adjacent developed land which is part of the same 
drainage system that this project will tie into. Basin 3 includes forested area and mining operations which is 
directly bypassed to the drainage ditch via a culvert and piping across the southerly extent of Basin 2. 
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Time of Concentration – Basin 1 

 
 
Time of Concentration – Basin 2 

 
 
 
 
 
 
 
 
 
 
 
 

Time of Concentration

L 300 (ft)

s 1.00% (%)

ns 0.15

Tc 38.65 (min)

L 950 (ft) L 3904 (ft)

s 1.30% (%) s 1.00% (%)

k 11 k 27

V 1.25 (fps) V 2.70 (fps)

Tc 12.62 (min) Tc 24.10 (min)

Tc 75.38 (min)

Total

Sheetflow

Shallow Concentrated Flow Channel Flow

Time of Concentration

L 560.00 (ft) L 2459 (ft)

V 3.0 (fps) s 1.00% (%)

k 27

Tc 3.11 (min)

V 2.70 (fps)

Tc 15.18 (min)

Tc 18.29 (min)

Total

Pipe #1 Flow Channel Flow
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Time of Concentration – Basin 3 

 
 
The following table shows curve numbers, time of concentrations, and flow rates for each basin. A time of 
concentration of 6 minutes was chosen for Basin 1 to conservatively estimate the storm drainage upon full 
build-out of the site. 

 

 
 
The total flowrate for the basins tributary to the regional drainage ditch is 76.67 cfs for the 100-year, 24-hour 
rainfall event. 

Time of Concentration

L 300 (ft)

s 2.30% (%)

ns 0.4

Tc 60.71 (min)

L 2634 (ft) L 1342 (ft) L 1073 (ft)

s 5.20% (%) s 23.30% (%) s 1.40% (%)

k 3 k 27 k 23

V 0.68 (fps) V 13.03 (fps) V 2.72 (fps)

Tc 64.17 (min) Tc 1.72 (min) Tc 6.57 (min)

L 1134.00 (ft)

V 3.0 (fps)

Tc 6.30 (min)

Tc 139.47 (min)

Total

Channel FlowChannel Flow

Sheetflow

Shallow Concentrated Flow

Pipe #1 Flow

100-Year, 24-Hour

Ground Type SUBBASIN ID AREA AREA CN SUM 

FROM TO Cover (SF) (AC.) AREA (AC.)

Basin 1 P Pervious 1 235080 5.40 92 5.40

Ditch I Impervious 2115724 48.57 98 48.57 6.0 54.99

Basin 2 P Pervious 2 0 0.00 86 0.00

Ditch I Impervious 532573 12.23 98 12.23 18.0 10.42

Basin 3 P Pervious 3 3010156 69.10 77 69.10

Ditch I Impervious 222167 5.10 98 5.10 139.0 11.25

        LOCATION
Tc           

(M IN.)

FLOW          

(CFS)
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Field data was gathered for this project to typify the regional drainage ditch (cross sectional area, depth, 

slope). The depth of the ditch averages 4 ft from the bottom of ditch to the top of bank. The above 
calculation illustrates that the existing ditch is capable of conveying the 100-year, 24-hour rainfall event at a 
flow depth of 2.17 ft. Therefore, the existing ditch is large enough for the anticipated flows tributary, with 
adequate freeboard.  

Manning's Trapezoidal Cross-Section

b 8.0 Bottom Width (ft)

y 2.17 Flow Depth (ft)

z 1.5 Side Slopes (ft/ft)

n 0.040 Mannings "n"

s 0.4% Longitudinal Slope (%)

A 24.38 Flow Area (sf)

WP 15.81 Wetted Perimeter (ft)

R 1.542 Hydraulic Radius (ft)

Q 76.670 Maximum Flow Rate (cfs)

V 3.144 Velocity @ Maximum Flow Rate (fps)

Cell Formulas:

A

WP

R

Q

V

Typical Cross-Section:

 = Q/A

 = (b*y)+(z*y2)

 = b+(2*y*(SQRT(z2+1)))

 = A/WP

 = (1.49/n)*A*R(2/3)*s0.5

In
p
u
t 

D
a
ta

O
u
tp

u
t 

d
a
ta
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Water Quality 
 
The following WWHM calculation is used to determine how many StormFilter cartridges will be required to 
treat stormwater from pollution generating surfaces. 
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Each cartridge can treat 11.3 gpm and since the site runoff flow rate of 0.125 cfs is equivalent to 56.1 gpm a 
total of 5 cartridges will be required for this site. 
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Isopluvial map for 100-year, 24-hr storm event from the 2005 DOE Stormwater Management Manual. 
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Curve numbers for calculating peak flow were obtained from Table 2.2 of the 2005 DOE Manual. 
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APPENDIX C: OPERATION AND MAINTENANCE MANUAL 
 

Appendix C.1 Purpose 
 
The purpose of this Manual is to provide guidelines for maintaining the permanent on-site private storm 
drainage system constructed as a part of the new self storage buildings and associated driving surfaces. The 
proposed self storage buildings are located just east of existing self storage buildings. The site address is 1402 
East Valley Highway East. 
 
Storm utility improvements have been proposed as a part of the new buildings and driving surfaces.  Storm 
utility improvements include:  
 
StormFilter Manhole 
Type 1 Catch Basins 
Type 2 Catch Basins 
12” Storm Drain Piping 
8” Roof Drain Piping 
6” Roof Drain Piping 
4” Footing Drain Piping 
 
Each portion of the system has to be maintained in good working condition for the system to function properly.  
Please see “Stormwater Facility Maintenance Exhibit” on the following page for a map of the facilities to be 
maintained. 
 
Operations and Maintenance will be the responsibility of the Owner, Western Self Storage. Mr. Gary Petersen 
is the maintenance contact person at Western Self Storage. His information is: 
 
Mr. Gary Petersen 
1402 East Valley Highway East 
Sumner, Washington 98390 
Phone: (253) 863-8136 
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Facilities to be maintained
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Appendix C.2 Permanent Facilities Description 
 
The proposed, permanent, stormwater system designed for this site is for basic water quality treatment.  
Runoff generated by the proposed non-pollution-generating impervious surface (building roof and off-site 
drainage) will not require treatment. Runoff generated by the site’s pollution-generating impervious surfaces 
(driving areas) will be directed into a proposed StormFilter manhole equipped with five cartridges. Stormwater 
will then be conveyed to an existing on-site detention pond. Discharge from the existing detention pond will 
be conveyed to an existing ditch adjacent to the rail line which discharges into the White River. 
 

Appendix C.3 Discussion of Maintenance 
 
Any buildup of sediment, debris, vegetation, or trash that impedes the designed conveyance system may cause 
problems. As a result, care must be taken to keep drainage structures clean.  A “vactor” truck, or other 
approved means, should be used to clean the on-site catch basins.  Deposits on the paved surface should be 
swept or mechanically removed in order to prevent sediment or debris from entering the drainage system. 
Sediment removed must be disposed of at an approved site. 
 
The proposed StormFilter manhole will treat runoff from the on-site asphalt surfaces.  These systems meet 
runoff requirements for basic and phosphorus treatment.  
 
The treatment facilities should be kept free of debris or trash, which could restrict flow. At the option of the 
owner, the on-site storm drainage system can be maintained through a private maintenance contract, or 
through self-service. In the event that any or all of the proposed set of five StormFilter cartridges need to be 
replaced, the replacement cartridge(s) shall meet the requirements of the 2005 DOE Manual and treat an equal 
or greater volume of runoff than the replaced cartridge(s). 
 
DOE Structural Source Control BMPs applicable to the project include the following: 
 
Applicable BMPs: BMP S412 Loading and Unloading Areas for Solid Material 
   BMP S424:  Roof/Building Drains at Commercial Buildings 
 
The applicable maintenance checklists and excerpts from the 2005 DOE Manual have been included with the 
Operations and Maintenance Manual for review during routine maintenance inspections. 
 

Appendix C.4 Maintenance Frequency 
 
During construction, all facilities will be monitored and maintained according to their respective maintenance 
checklists. One form will be filled out for each facility on-site.  
  
Facilities will be inspected weekly during the rainy season, monthly for the period April 1st to October 1st, and 
after every significant storm event where the precipitation is greater than or equal to one half inch in 24 hours.  
  
When deficiencies are noted, the problems are to be corrected as soon as possible. Any spill of hazardous 
material (e.g. fuel, lubricant, herbicide, etc.) will be cleaned up immediately and will be reported to the Division 
of Emergency Management (1-800-258-5990). Contaminated material will be disposed of properly.  
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This information, including maintenance logs, will be kept on-site at all times during construction and be 
available to the City of Sumner upon request. 
 
The party responsible for regular maintenance of the stormwater facilities designed for this site will be 
announced at the preconstruction meeting with the City of Sumner. 
 

Appendix C.5 Annual Cost Estimate 
 
Annual maintenance costs for the storm system will include cleaning of the catch basins and conveyance 
elements. Approximate annual costs for the tasks are tabulated in the table included in this section. All 
maintenance activities will be the responsibility of Western Self Storage upon occupation of the facility.  
 

System to Maintain No. of New Facilities/Structures Approximate Cost
Catch Basins / Yard Drain 16 (Annual) $150 x 16 = $2,400
StormFilter 5 (Biennial) $260 x 5 = $1,300
Total Annual Cost $3,050  
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Catch Basins 

Catch basins are underground concrete structures typically provided with a slotted grate to collect stormwater 
runoff and route it through underground pipes. Catch basins can also be used as a junction in a pipe system 
and may have a solid lid. There are two catch basin types.  
 
A Type 1 catch basin is a rectangular box with approximate dimensions of 3’x2’x5’. Type 1 catch basins are 
utilized when the connected conveyance pipes are less than 18 inches in diameter and the depth from the gate 
to the bottom of the pipe is less than 5 feet.  
 
Type 2 catch basins, also commonly referred to as storm manholes, are round concrete structures ranging in 
diameter of 4 feet to 8 feet. Type 2 catch basins are used when the connecting conveyance pipe is 18 inches 
or greater or the depth from grate to pipe bottom exceeds 5 feet. Type 2 catch basins typically have manhole 
steps mounted on the side of the structure to allow for access.  
 
Both catch basin types typically provide a storage volume (sump) below the outlet pipe to allow sediments and 
debris to settle out of the stormwater runoff. Some catch basins are also provided with a spill control device 
(inverted elbow on outlet pipe) intended to contain large quantities of grease or oils.  
The most common cleaning method for catch basins is to utilize a truck with a tank and vacuum hose (vactor 
truck) to remove sediment and debris from the sump. Catch basins may be an enclosed space where harmful 
chemicals and vapors can accumulate. Therefore, if the inspection and maintenance requires entering a catch 
basin, it should be conducted by an individual with training and certification in working in hazardous confined 
spaces.  
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Catch Basins Checklist 
 
                 Date 

 
Frequency 

 
Drainage 
System 
Feature 

















 
Problem 

 
Conditions to Check For 

 
Conditions That 
Should Exist 

ANNUAL  General      “Dump no 
pollutants “ 
Stencil or stamp 
not visible 

Stencil or stamp should be 
visible and easily read  

Warning signs (e.g., 
"Dump No Waste-
Drains to Stream") 
shall be painted or 
embossed on or 
adjacent to all 
storm drain inlets. 

MONTHLY,STORM General      Trash & Debris Trash or debris which is 
located immediately in front of 
the catch basin opening or is 
blocking inletting capacity of 
the basin by more than 10%. 

No trash or debris 
located 
immediately in 
front of catch basin 
or on grate 
opening. 

MONTHLY  General      Trash & Debris Trash or debris (in the basin) 
that exceeds 60 percent of the 
sump depth as measured from 
the bottom of basin to invert of 
the lowest pipe into or out of 
the basin, but in no case less 
than a minimum of six inches 
clearance from the debris 
surface to the invert of the 
lowest pipe. 

No trash or debris 
in the catch basin. 

MONTHLY  General      Trash & Debris Trash or debris in any inlet or 
outlet pipe blocking more than 
1/3 of its height. 

Inlet and outlet 
pipes free of trash 
or debris. 

MONTHLY  General      Trash & Debris Dead animals or vegetation 
that could generate odors that 
could cause complaints or 
dangerous gases (e.g., 
methane). 

No dead animals or 
vegetation present 
within the catch 
basin. 

MONTHLY  General      Sediment  Sediment (in the basin) that 
exceeds 60 percent of the 
sump depth as measured from 
the bottom of basin to invert of 
the lowest pipe into or out of 
the basin, but in no case less 
than a minimum of 6inches 
clearance from the sediment 
surface to the invert of the 
lowest pipe. 

No sediment in the 
catch basin 
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Catch Basins Checklist (continued) 
 
Frequency 

 
System 
Feature 

















 
Problem 

 
Conditions to Check For 

 
Conditions That 
Should Exist 

ANNUAL  General      Structure Damage to 
Frame and/or Top Slab 

Top slab has holes larger than 
2 square inches or cracks 
wider than 1/4 inch (Intent is 
to make sure no material is 
running into basin). 

Top slab is free of 
holes and cracks. 

ANNUAL  General      Structure Damage to 
Frame and/or Top Slab 

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

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

ANNUAL  General      Fractures or Cracks in 
Basin Walls/ Bottom 

Maintenance person judges 
that structure is unsound. 

Basin replaced or 
repaired to design 
standards. 

ANNUAL  General      Fractures or Cracks in 
Basin Walls/ Bottom 

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

Pipe is re-grouted 
and secure at 
basin wall. 

ANNUAL  General      Settlement/Misalignment If failure of basin has created a 
safety, function, or design 
problem. 

Basin replaced or 
repaired to design 
standards. 

MONTHLY  General      Vegetation  Vegetation growing across 
and blocking more than 10% 
of the basin opening. 

No vegetation 
blocking opening 
to basin. 

MONTHLY  General      Vegetation  Vegetation growing in 
inlet/outlet pipe joints that is 
more than six inches tall and 
less than six inches apart. 

No vegetation or 
root growth 
present. 

MONTHLY  General      Contamination and 
Pollution 

Any evidence of oil, 
gasoline,contaminants,or 
other pollutants (Coordinate 
removal/cleanup with local 
water quality response 
agency). 

No contaminants 
or pollutants 
present. 

ANNUAL  Catch 
Basin 
Cover 

    Cover Not in Place Cover is missing or only 
partially in place. 

Any open catch 
basin requires 
maintenance. 
Catch basin cover 
is closed 
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Catch Basins Checklist (continued) 
                Date 

 
Frequency 

 
Drainage 
System 
Feature 

















 
Problem 

 
Conditions to Check For 

 
Conditions That 
Should Exist 

ANNUAL  Catch Basin 
Cover 

    Locking 
Mechanism 
Not Working 

Mechanism cannot be opened by 
one maintenance person with 
proper tools. Bolts into frame have 
less than 1/2 inch of thread. 

Mechanism opens with 
proper tools. 

ANNUAL  Catch Basin 
Cover 

    Cover Difficult 
to Remove 

One maintenance person cannot 
remove lid after applying normal 
lifting pressure. (Intent is to keep 
cover from sealing off access to 
maintenance.) 

Cover can be removed 
by one maintenance 
person. 

ANNUAL  Ladder      Ladder Rungs 
Unsafe 

Ladder is unsafe due to missing 
rungs, not securely attached to 
basin wall, misalignment, rust, 
cracks, or sharp edges. 

Ladder meets design 
standards and allows 
maintenance person 
safe access. 

ANNUAL  Grates      Grate opening 
Unsafe 

Grate with opening wider than 7/8 
inch. 

Grate opening meets 
design standards. 

MONTHLY,STORM Grates      Trash and 
Debris 

Trash and debris that is blocking 
more than 20% of grate surface 
inletting capacity. 

Grate free of trash and 
debris. 

ANNUAL  Grates      Damaged or 
Missing. 

Grate missing or broken member(s) 
of the grate. 

Grate is in place and 
meets design 
standards. 

 
If you are unsure whether a problem exists, please contact a Professional Engineer.  
 
Key:  
(MONTHLY) Monthly from November through April  
(ANNUAL) Once in late summer (preferable September)  
(STORM) After any major storm (use 1-inch in 24 hours as a guideline).  
 
Comments:  
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Fencing/Shrubbery Screen/Other Landscaping  
Fencing and shrubbery screen are provided around open stormwater management facilities to limit 
unauthorized access for safety purposes and to minimize the visual impact of the facility. 
  

Fencing/Shrubbery Screen/Other Landscaping Checklist  
                Date 

 
Frequency 

 
Drainage 
System 
Feature 

















 
Problem 

 
Conditions to Check For 

 
Conditions That Should Exist 

MONTHLY  General      Missing or broken 
parts/dead 
shrubbery 

Any defect in the fence or screen 
that permits easy entry to a 
facility. 

Fence is mended or shrubs replaced 
to form a solid barrier to entry. 

MONTHLY,STORM General      Erosion  Erosion has resulted in an 
opening under a fence that 
allows entry by people or pets. 

Replace soil under fence so that no 
opening exceeds 4 inches in height. 

MONTHLY  General      Unruly vegetation  Shrubbery is growing out of 
control or is infested with 
weeds. 

Shrubbery is trimmed and weeded 
to provide appealing aesthetics. Do 
not use chemicals to control weeds. 

ANNUAL  Fences      Damaged parts  Posts out of plumb more than 6 
inches. 

Posts plumb to within 1-1/2 inches 
of plumb. 

ANNUAL  Fences      Damaged parts  Top rails bent more than 
6inches. 

Top rail free of bends greater than 
1 inch. 

ANNUAL  Fences      Damaged parts  Any part of fence (including 
posts, top rails, and fabric) more 
than 1 foot out of design 
alignment. 

Fence is aligned and meets design 
standards. 

ANNUAL  Fences      Damaged parts  Missing or loose tension wire.  Tension wire in place and holding 
fabric. 

ANNUAL  Fences      Damaged parts  Missing or loose barbed wire 
that is sagging more than 2-1/2 
inches between posts. 

Barbed wire in place with less than 
3/4-inch sag between posts. 

ANNUAL  Fences      Damaged parts  Extension arm missing, broken, 
or bent out of shape more than 
1-1/2 inches. 

Extension arm in place with no 
bends larger than 3/4 inch. 

ANNUAL  Fences      Deteriorated paint 
or protective 
coating 

Part or parts that have a rusting 
or scaling condition that has 
affected structural adequacy. 

Structurally adequate posts or parts 
with a uniform protective coating. 

MONTHLY  Fences      Openings in fabric  Openings in fabric are such that 
an 8-inch diameter ball could fit 
through. 

No openings in fabric.  

Key:  
(MONTHLY) Monthly from November through April.  
(ANNUAL) Once in late summer (preferable September)  

(STORM) After any major storm (use 1-inch in 24 hours as a guideline).  
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Grounds (Landscaping) 
Landscaping is an essential component of stormwater management. Bare soil areas generate higher levels of 
stormwater runoff and sedimentation in stormwater facilities. The following check list gives some general 
guidance for landscape management.  
 

Grounds (Landscaping) Checklist 
                Date 

 
Frequency 

 
Drainage 
System 
Feature 

















 
Problem 

 
Conditions to Check For 

 
Conditions That Should Exist 

MONTHLY  General      Weeds 
(nonpoisonous) 

Weeds growing in more than 20% 
of the landscaped area (trees and 
shrubs only). 

Weeds present in less than 5% of the 
landscaped area. 

MONTHLY  General      Insect hazard  Any presence of poison ivy or 
other poisonous vegetation or 
insect nests. 

No poisonous vegetation or insect 
nests present in landscaped area. 

MONTHLY,STORM General      Trash or litter  See Ponds Checklist. See Ponds Checklist.  

MONTHLY,STORM General      Erosion of 
Ground Surface 

Noticeable rills are seen in 
landscaped areas. 

Causes of erosion are identified and 
steps taken to slow down/spread out 
the water. Eroded areas are filled, 
contoured, and seeded. 

ANNUAL  Trees and 
shrubs 

    Damage  Limbs or parts of trees or shrubs 
that are split or broken which 
affect more than 25% of the total 
foliage of the tree or shrub. 

Trim trees/shrubs to restore shape. 
Replace trees/shrubs with severe 
damage. 

MONTHLY Trees and 
shrubs 

    Damage  Trees or shrubs that have been 
blown down or knocked over. 

Replant tree, inspecting for injury to 
stem or roots. Replace if severely 
damaged. 

ANNUAL  Trees and 
shrubs 

    Damage  Trees or shrubs which are not 
adequately supported or are 
leaning over, causing exposure of 
the roots. 

Place stakes and rubber-coated ties 
around young trees/shrubs for 
support. 

 
If you are unsure whether a problem exists, please contact a Professional Engineer.  
 
Key:  
(MONTHLY) Monthly from November through April.  
(ANNUAL) Once in late summer (preferable September)  
(STORM) After any major storm (use 1-inch in 24 hours as a guideline).  
 
Comments:  
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Inlet/Outlet Storm Pipe  
The inlet and outlet stormwater pipes convey stormwater in, through, and out of stormwater facilities. Storm 
sewer pipes convey stormwater. Pipes are built from many materials and are sometimes perforated to allow 
stormwater to infiltrate into the ground. Stormwater pipes are cleaned to remove sediment or blockages when 
problems are identified. Stormwater pipes must be clear of obstructions and breaks to prevent localized 
flooding. All stormwater pipes should be in proper working order and free of the possible defects listed below.  
 
In addition, outlet stormwater pipes should be inspected to make sure stormwater exits the facility without 
causing any negative impacts to the drainage area, if applicable. 
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Inlet/Outlet Storm Pipe Checklist 
               Date 

 
Frequency 

 
Drainage 
System 
Feature 

















 
Problem 

 
Conditions to Check For 

 
Conditions That Should Exist 

MONTHLY  General      Obstructions 
including roots 

Storm pipe-root enters or 
deforms pipe, reducing flow. 

Use mechanical methods to remove root.  
Do not put root-dissolving chemicals in storm 
sewer pipes. If necessary, remove the vegetation 
over the line.  

MONTHLY  General      Pipe dented or 
broken 

Inlet/outlet piping damaged or 
broken and in need of repair.  

Pipe repaired and/or replaced.  

MONTHLY  General      Pipe rusted or 
deteriorated  

Any part of the piping that is 
crushed or deformed more than 
20% or any other failure to the 
piping. 

Pipe repaired and/or replaced. 

MONTHLY  Erosion      Erosion  Eroded or scoured areas due to 
flowchannelization, high flows, or 
vehicular damage. 

For ruts or bare areas less than 12 inches wide, 
repair the damaged area by filling with crushed 
gravel. If bare areas are large, generally greater 
than 12 inches wide, the damaged area should 
be re-graded and re-seeded. For smaller bare 
areas, overseed. 

MONTHLY  Pipe outfall      Missing or 
removed rock 

Only one layer of rock exists 
above native soil in area five 
square feet or larger, or any 
exposure of native soil. 

Rock pad replaced to design standards. 

MONTHLY  Pipe outfall      Erosion  Soil erosion in or adjacent to rock 
pad. 

Rock pad replaced to design standards. 
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Inlet/Outlet Storm Pipe Checklist (Continued)       

 
Frequency 

 
Drainage 
System 
Feature 

















 
Problem 

 
Conditions to Check For 

 
Conditions That Should Exist 

MONTHLY  Pipe 
outfall 

    Erosion/Scouring  Eroded or scoured ditch or 
stream banks due to flow 
channelization, or higher 
flows.  

For ruts or bare areas less than 12 inches 
wide, repair the damaged area by filling 
with crushed gravel. If bare areas are 
large, generally greater than 12 inches 
wide, damaged area should be re-graded 
and re-seeded. For smaller bare areas, 
overseed.  

MONTHLY  Pipe 
Outfall 

    Missing or Moved 
Rock  

Only one layer of rock exists 
above native soil area in 
area five square feet or 
larger, or any exposure of 
native soil.  

Rock pad replaced to design standards. 

MONTHLY  Pipe 
Outfall 

    Erosion  Soil erosion in or adjacent 
to rock pad.  

Rock pad replaced to design standards.  

 
If you are unsure whether a problem exists, please contact a Professional Engineer.  
 
Key:  
(MONTHLY) Monthly from November through April.  
(ANNUAL) Once in late summer (preferable September)  
(STORM) After any major storm (use 1-inch in 24 hours as a guideline).  
 

Comments:  
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Cover Sheet for Inspection Forms 
 

 

    
Name of Inspector: 
_____________________________________________________________ 
     
Date of Inspection:    
_____________________________________________________________ 
 
Number of Sheets Attached:    
_____________________________________________________________ 
 
Inspector’s Signature:    
_____________________________________________________________ 
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Maintenance Log 
 

Action 
Taken 

 

Name Date How Procedure 
Was Performed 

Problems 
Encountered 

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

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

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

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

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

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

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

2



alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

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

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

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

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

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

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

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

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

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

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

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

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

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

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

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

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

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

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

Soil Survey Area: Pierce County Area, Washington
Survey Area Data: Version 19, Aug 29, 2023

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

Date(s) aerial images were photographed: Jul 31, 2022—Aug 8, 
2022

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

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

37A Semiahmoo muck 4.6 98.4%

47F Xerochrepts, 45 to 70 percent 
slopes

0.1 1.6%

Totals for Area of Interest 4.7 100.0%

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

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

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

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

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

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

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

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

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

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

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

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

37A—Semiahmoo muck

Map Unit Setting
National map unit symbol: 2hqm
Elevation: 10 to 1,300 feet
Mean annual precipitation: 35 to 70 inches
Mean annual air temperature: 46 to 50 degrees F
Frost-free period: 125 to 250 days
Farmland classification: Farmland of statewide importance

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

Description of Semiahmoo, Drained

Setting
Landform: Flood plains
Parent material: Herbaceous organic material

Typical profile
H1 - 0 to 12 inches: muck
H2 - 12 to 53 inches: muck
H3 - 53 to 60 inches: silty clay

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.06 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Available water supply, 0 to 60 inches: Very high (about 26.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: D
Ecological site: R002XA003WA - Puget Lowlands Bogs and Fens
Forage suitability group: Wet Soils (G002XN102WA)
Other vegetative classification: Wet Soils (G002XN102WA)
Hydric soil rating: Yes

Minor Components

Shalcar
Percent of map unit: 10 percent
Landform: Depressions
Other vegetative classification: Wet Soils (G002XS101WA)
Hydric soil rating: Yes
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Semiahmoo, undrained
Percent of map unit: 5 percent
Landform: Flood plains
Other vegetative classification: Wet Soils (G002XN102WA)
Hydric soil rating: Yes

47F—Xerochrepts, 45 to 70 percent slopes

Map Unit Setting
National map unit symbol: 2hr5
Elevation: 0 to 980 feet
Mean annual precipitation: 30 to 50 inches
Mean annual air temperature: 45 to 46 degrees F
Frost-free period: 100 to 150 days
Farmland classification: Not prime farmland

Map Unit Composition
Xerochrepts and similar soils: 99 percent
Minor components: 1 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Xerochrepts

Setting
Landform: Valley sides
Parent material: Sandy and gravelly outwash and/or glacial till

Typical profile
H1 - 0 to 6 inches: gravelly sandy loam
H2 - 6 to 40 inches: gravelly sandy loam
H3 - 40 to 60 inches: very gravelly sandy loam

Properties and qualities
Slope: 45 to 70 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.57 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 5.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: A
Hydric soil rating: No
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Minor Components

Coastal beaches
Percent of map unit: 1 percent
Landform: Alluvial cones
Hydric soil rating: No
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