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PROJECT ENGINEER’S CERTIFICATION 

 

“I hereby state that this Drainage and Erosion Control Plan/Construction SWPPP for the Littlerock Road 

Self-Storage project has been prepared by me or under my supervision and meets the requirements of 

the City of Tumwater Drainage Design and Erosion Control Manual and the standard of care and 

expertise which is usual and customary in this community for professional engineers. I understand that 

the City of Tumwater does not and will not assume liability for the sufficiency, suitability, or 

performance of drainage facilities prepared by me.” 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Whitney Dunlap, PE Date 

  

PRELIMINARY 10/06/2023
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STORMWATER SITE PLAN 

The following report was prepared for the proposed Littlerock Road Self-Storage to accompany the site 

development permit application. This project was prepared to comply with the minimum technical 

standards and requirements that are set forth in the 2022 City of Tumwater Drainage Design and 

Erosion Control Manual (DDECM).  

 

DETERMINATION OF MINIMUM REQUIREMENTS 

The proposed commercial development will result in more than 5,000 ft2 of new impervious surface. In 

accordance with the DDECM, a Drainage Report is required for this project. As a result, Minimum 

Requirements 1-11 will need to be addressed. The below table summarizes how each requirement will 

be met. 
 

Table 1: Compliance with Minimum Technical Requirements 

MINIMUM REQUIREMENT COMPLIANCE WITH MINIMUM REQUIREMENT 

#1 - Stormwater Site Planning 
The contents of this report and all included appendices are 

intended to satisfy this requirement. 

#2 - Construction SWPPP 
A Construction SWPPP is included as Appendix 3 of this 

document.   

#3 - Source Control of Pollution 
A Source Control Pollution Prevention Plan will be prepared 

and included with the O&M manual. 

#4 - Drainage Path Preservation 

Preservation of the site’s previously established natural 

drainage paths will be maintained to the maximum extent 

practicable through on-site infiltration.  

#5 - Stormwater Management 

On-site stormwater management is met using the LID 

performance standard through use of infiltration trenches to 

provide 100% infiltration on the site.  

#6 - Runoff Treatment 
Runoff Treatment is provided via Stormfilter catch basins prior 

to infiltration.  

#7 - Flow Control Flow control is provided via infiltration trenches (BMP T7.20).  

#8 - Wetlands Protection 

There are no known on-site wetlands or wetlands that the 

project site discharges to, therefore this requirement does not 

apply.   

#9 - Operation and Maintenance 

An Agreement to Maintain Stormwater Facilities will be 

prepared prior to the City issuing certificate of occupancy to 

the proposed apartments.  

#10 - Financial Liability 
A Bond Quantities Worksheet will be completed during final 

permitting.  

#11 - Offsite Analysis and Mitigation 
Historical drainage courses will not be altered. Consequently, 

downstream impacts are not anticipated. 
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SECTION 1: PROPOSED PROJECT DESCRIPTION 

The following report summarizes the stormwater design analysis for the Littlerock Road Self-Storage 

project located at 6115 & 6119 Littlerock Road SW, Tumwater, WA 98512 (TPNs 12703211802 and 

12703211801). The current proposal includes developing the 1.77-acre site with a four-story self-storage 

building including associated access, parking, sidewalks & utilities. After development, this impervious 

area coverage will be 83% for the site. Breakdowns of areas and project map can be found in Section 8 

of this report.  

 

 
Figure 1: Vicinity Map 
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SECTION 2: EXISTING SITE CONDITIONS  

The existing site has been previously cleared and developed with single family residences, driveways, 

and various outbuildings on both of the parcels. The site is predominantly lawn with some landscaping 

and intermittent trees. Along the western property line there is dense vegetation with larger conifer 

trees. Two of these larger trees are located on site and will be removed as part of the proposed project.  

 

Existing slopes range from 0 to 10%. There are no known wetlands on the site. 

 

An aerial photograph from 2023 is provided below. 

 

 
Figure 2: 2023 Existing Conditions Aerial Photograph 

 

SECTION 2.1: INFILTRATION / GEOTECHNICAL REPORT 

A geotechnical report and on-site infiltration testing was completed by South Sound Geotechnical 

Consulting in May 2023. The report located in Appendix 2, recommends using a maximum design 

infiltration rate of 13.8 inches per hour, which is the average of the corrected infiltration rates found at 

each of the two test pit locations labeled PIT-1 and PIT 2 in Figure 3.  

 

PROJECT SITE 
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Figure 3: Test Pit Locations per Geotechnical Report 

 

Groundwater was not observed in either test pit on-site, however groundwater monitoring was 

conducted on the adjacent parcel in 2022 approximately 200 feet west of the western property line for 

this project site. The results of that groundwater study found the maximum groundwater approximately 

7.5’ below the existing ground. The relative surface elevation at the depression is 176.0 yielding a 

maximum groundwater surface elevation of 168.5. The proposed infiltration facility bottom is located at 

176.35, which provides more than the minimum 6’ of vertical separation from groundwater.  

 

SECTION 3: VICINITY ANALYSIS AND SUBBASIN DESCRIPTION 

This section includes a qualitative analysis of the site and surrounding hydraulicly connected areas. 

SECTION 3.1: KNOWN DRAINAGE PROBLEMS OR CONCERNS 

There are no known drainage problems for the area. There is a localized low point approximately 200 

feet to the west of the site where groundwater monitoring studies were conducted for the adjacent 

parcel. As this point is the low point in the area, excess stormwater flows from larger storm events are 

assumed to travel here in some capacity, however no known issues or concerns are noted. The 

proposed project will provide 100% infiltration of the runoff and has been designed to match 

predeveloped stormwater flows.   

SECTION 3.1: WELL AND SEPTIC SYSTEMS 

WSDOE Well Logs and on-site inspections have revealed no known wells in the vicinity of the project. A 

review of recorded documents shows both sites are served by septic systems which will be removed and 

decommissioned with the site development, which will not affect the proposed infiltration facility.  

 

PROJECT SITE 

PIT-2 

PIT-1 

GROUNDWATER 

MONITORING  
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SECTION 3.2: FUEL TANKS 

No fuel tanks were discovered during the project survey and/or on-site exploration activities. 

 

SECTION 3.3: ANALYSIS OF THE 100-YEAR FLOOD 

According to FEMA Community Panel Number 53067C0281E, the project is located outside of the 100-

year flood zone. 

 

 

 
Figure 4: FEMA Map 
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SECTION 4: FLOW CONTROL AND WATER QUALITY FACILITY SIZING 

The proposed facilities consist of catch basins and stormwater piping collecting and conveying runoff to 

three interconnected infiltration trenches located through the site. Water quality is provided via 

treatment catch basins that collect runoff from pollution generating surfaces. The bottom area of the 

facility been sized per 2022 Tumwater DDECM using WWHM2012 to infiltrate 100% of the runoff sent 

through the facilities.  

 

Figure 5 provides the Basin Area Map and Table 2 provides the breakdown of pervious and impervious 

areas tributary to the proposed infiltration facility.  

 
Figure 5: Basin Areas 

 

Table 2: Land Type Designation Summary 

BASIN LAND TYPE DESIGNATION AREA (ACRES) % OF TOTAL AREA 

Total Area 1.77 100.0% 

Proposed Impervious Surface – Building 0.66 
83% 

Proposed Impervious Surface – Paving 0.81 

Proposed Pervious Surface – Lawn/Landscaping 0.30 17% 

 

 

Water Quality Treatment: 

Water quality for this site is provided via stormfilter units that provide basic level treatment.  

The offline treatment flowrate for a single 18” stormfilter cartridge is 7.5 gallons per minute (gpm). This 

equates to providing treatment for approximately 0.13 acres of impervious area per cartridge as 

calculated in WWHM2012. Figure 6 depicts the areas contributing to each stormfilter unit and the 

number of cartridges per basin. Overall, the project proposes 7 concrete stormfilter catch basins with 

either 1- or 2-18” cartridges as required for treatment.  
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Figure 6: Water Quality Treatment Basin Areas 

 

Flow Control:  

Flow Control will be provided by interconnected gravel infiltration trenches within the asphalt drive 

aisle. Figure 7 below shows the cross-section detail of the proposed infiltration trench.  

 

 
Figure 7: Infiltration Trench Typical Section 

 

The trenches are located to maintain required 20’ setbacks to structures and property lines per the 

DDECM. The site has been graded to drain stormwater runoff away from the building towards the 

perimeter curb and gutter. In the event of a significant system overflow/failure, the stormwater would 
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pond in the parking area adjacent to the curb and gutter before spilling over the curb into adjacent 

landscaping. The nearest natural low point is towards the west of the site where overflow runoff would 

be directed to.  

 

An infiltration rate of 4 inches per hour has been used in sizing the infiltration trench, implementing a 

factor of safety of nearly 3.5 in addition to the correction factors used by the geotechnical engineer 

when calculating the recommended design rate. A summary of the designed facility is outlined in Table 3 

with a more detailed breakdown of facility bottom area listed in Table 4 

 

Table 3: Infiltration Trench Summary 

BTM AREA BTM ELEV DEPTH POROSITY INFILTRATION RATE % INFILTRATED 

4,830 SF 176.35 3’ 0.40 4.0 in/hr 100% 

 

 

Table 4: Infiltration Trench Bottom Areas Summary 

TRENCH LENGTH WIDTH BTM AREA  

NORTH 257.0’ 6.0’ 1,542 SF 

WEST 146.0’ 7.5’ 1,095 SF 

SOUTH 292.5’ 7.5’ 2,194 SF 

TOTAL 4,831 SF 

 

 

The depth described above is depth of rock section. For calculation purposes 4’ is used for effective total 

depth which includes one (1) foot of freeboard over top of riser. A screenshot of the WWHM2012 

modeling is provided as Figure 8 showing 100% infiltration with no volume through the riser. The full 

report in enclosed herein as Appendix 1. 
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Figure 8: WWHM Results 

 

 

SECTION 5: AESTHETIC CONSIDERATIONS FOR FACILITIES 

The proposed stormwater facilities will be underground facilities and will not detract from the overall 

site surroundings. All post-construction land features outside of the development area will be restored 

to pre-construction condition or better. 

 

SECTION 6: CONVEYANCE SYSTEM ANALYSIS & DESIGN 

The stormwater is conveyed to the stormwater facility by concrete Stormfilter Catch Basins, Type 1 

Catch Basins and ADS N-12 storm pipe. The maximum contributing area to a single pipe is 0.19 acres, 

which yields a 100-year flow of 0.13 cfs per WWHM2012. The model for this area is conservative as it 

assumes the entire basin in impervious when in reality a portion of the area is landscaping.  

 

An 8” pipe with 1% slope has a capacity of 1.3 cfs, per Hydraflow Channel Output included as Appendix 

4: Conveyance Sizing Calculations. All proposed piping is at least 8” in size and has a slope of at least 1%, 

so the conveyance system is adequately sized to handle runoff from the proposed site. The site 

development plan set showing proposed storm system in detail is included as Appendix 5 of this report.  
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SECTION 7: COVENANTS, DEDICATIONS, EASEMENTS 

Maintenance of stormwater facilities will be the responsibility of the property owner as outlined within 

the Operation and Maintenance Manual.  

 

SECTION 8: AGREEMENTS AND GUARANTEES 

Maintenance and/or operational bonding will be provided as required for the project by City of 

Tumwater.  

 

SECTION 9: OTHER PERMITS OR CONDITIONS PLACED ON THE PROJECT 

Known permits required for this project include the following. 

 

• Conditional Use Permit – City of Tumwater 

• Building Permit – City of Tumwater 

• Lot Consolidation – City of Tumwater 

• Fire Sprinkler Permit – City of Tumwater 

• Fire Alarm Permit – City of Tumwater 

• Sign Permit – City of Tumwater 

END OF STORMWATER SITE PLAN 



APPENDIX 1 
WWHM REPORTS



WWHM2012

PROJECT REPORT

Littlerock Storage
Infiltration Trench Output
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General Model Information
WWHM2012 Project Name: Littlerock Storage - Infil Trench

Site Name: Littlerock Storage

Site Address: 6115 & 6119 Littlerock Rd

City: Tumwater

Report Date: 7/14/2023

Gage: Olympia Airport

Data Start: 1955/10/01

Data End: 2008/09/30

Timestep: 15 Minute

Precip Scale: 1.111

Version Date: 2023/01/27

Version: 4.2.19

POC Thresholds

Low  Flow Threshold for POC1: 50 Percent of the 2 Year

High Flow Threshold for POC1: 50 Year
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Landuse Basin Data
Predeveloped Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
 A B, Forest, Flat   1.77

 Pervious Total 1.77

Impervious Land Use acre

 Impervious Total 0

 Basin Total 1.77
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Mitigated Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
 A B, Lawn, Flat     0.3

 Pervious Total 0.3

Impervious Land Use acre
 ROOF TOPS FLAT     0.66
 PARKING FLAT       0.81

 Impervious Total 1.47

 Basin Total 1.77
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Mitigated Routing

Gravel Trench Bed 1
Bottom Length: 690.00 ft.
Bottom Width: 7.00 ft.
Trench bottom slope  1: 0 To 1
Trench Left side slope  0: 0 To 1
Trench right side slope  2: 0 To 1
Material thickness of first layer: 3
Pour Space of material for first layer: 0.4
Material thickness of second layer: 0
Pour Space of material for second layer: 0
Material thickness of third layer: 0
Pour Space of material for third layer: 0
Infiltration On
Infiltration rate: 4
Infiltration safety factor: 1
Total Volume Infiltrated (ac-ft.): 317.953
Total Volume Through Riser (ac-ft.): 0
Total Volume Through Facility (ac-ft.): 317.953
Percent Infiltrated: 100
Total Precip Applied to Facility: 0
Total Evap From Facility: 0
Discharge Structure
Riser Height: 3 ft.
Riser Diameter: 10 in.
Element Flows To:
Outlet 1 Outlet 2

              Gravel Trench Bed Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.110 0.000 0.000 0.000
0.0444 0.110 0.002 0.000 0.447
0.0889 0.110 0.003 0.000 0.447
0.1333 0.110 0.005 0.000 0.447
0.1778 0.110 0.007 0.000 0.447
0.2222 0.110 0.009 0.000 0.447
0.2667 0.110 0.011 0.000 0.447
0.3111 0.110 0.013 0.000 0.447
0.3556 0.110 0.015 0.000 0.447
0.4000 0.110 0.017 0.000 0.447
0.4444 0.110 0.019 0.000 0.447
0.4889 0.110 0.021 0.000 0.447
0.5333 0.110 0.023 0.000 0.447
0.5778 0.110 0.025 0.000 0.447
0.6222 0.110 0.027 0.000 0.447
0.6667 0.110 0.029 0.000 0.447
0.7111 0.110 0.031 0.000 0.447
0.7556 0.110 0.033 0.000 0.447
0.8000 0.110 0.035 0.000 0.447
0.8444 0.110 0.037 0.000 0.447
0.8889 0.110 0.039 0.000 0.447
0.9333 0.110 0.041 0.000 0.447
0.9778 0.110 0.043 0.000 0.447
1.0222 0.110 0.045 0.000 0.447
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1.0667 0.110 0.047 0.000 0.447
1.1111 0.110 0.049 0.000 0.447
1.1556 0.110 0.051 0.000 0.447
1.2000 0.110 0.053 0.000 0.447
1.2444 0.110 0.055 0.000 0.447
1.2889 0.110 0.057 0.000 0.447
1.3333 0.110 0.059 0.000 0.447
1.3778 0.110 0.061 0.000 0.447
1.4222 0.110 0.063 0.000 0.447
1.4667 0.110 0.065 0.000 0.447
1.5111 0.110 0.067 0.000 0.447
1.5556 0.110 0.069 0.000 0.447
1.6000 0.110 0.071 0.000 0.447
1.6444 0.110 0.072 0.000 0.447
1.6889 0.110 0.074 0.000 0.447
1.7333 0.110 0.076 0.000 0.447
1.7778 0.110 0.078 0.000 0.447
1.8222 0.110 0.080 0.000 0.447
1.8667 0.110 0.082 0.000 0.447
1.9111 0.110 0.084 0.000 0.447
1.9556 0.110 0.086 0.000 0.447
2.0000 0.110 0.088 0.000 0.447
2.0444 0.110 0.090 0.000 0.447
2.0889 0.110 0.092 0.000 0.447
2.1333 0.110 0.094 0.000 0.447
2.1778 0.110 0.096 0.000 0.447
2.2222 0.110 0.098 0.000 0.447
2.2667 0.110 0.100 0.000 0.447
2.3111 0.110 0.102 0.000 0.447
2.3556 0.110 0.104 0.000 0.447
2.4000 0.110 0.106 0.000 0.447
2.4444 0.110 0.108 0.000 0.447
2.4889 0.110 0.110 0.000 0.447
2.5333 0.110 0.112 0.000 0.447
2.5778 0.110 0.114 0.000 0.447
2.6222 0.110 0.116 0.000 0.447
2.6667 0.110 0.118 0.000 0.447
2.7111 0.110 0.120 0.000 0.447
2.7556 0.110 0.122 0.000 0.447
2.8000 0.110 0.124 0.000 0.447
2.8444 0.110 0.126 0.000 0.447
2.8889 0.110 0.128 0.000 0.447
2.9333 0.110 0.130 0.000 0.447
2.9778 0.110 0.132 0.000 0.447
3.0222 0.110 0.137 0.029 0.447
3.0667 0.110 0.141 0.151 0.447
3.1111 0.110 0.146 0.323 0.447
3.1556 0.110 0.151 0.523 0.447
3.2000 0.110 0.156 0.733 0.447
3.2444 0.110 0.161 0.933 0.447
3.2889 0.110 0.166 1.107 0.447
3.3333 0.110 0.171 1.242 0.447
3.3778 0.110 0.176 1.337 0.447
3.4222 0.110 0.181 1.421 0.447
3.4667 0.110 0.186 1.494 0.447
3.5111 0.110 0.191 1.563 0.447
3.5556 0.110 0.196 1.630 0.447
3.6000 0.110 0.201 1.694 0.447



Littlerock Storage - Infil Trench 7/14/2023 12:48:43 PM Page 8

3.6444 0.110 0.206 1.755 0.447
3.6889 0.110 0.210 1.815 0.447
3.7333 0.110 0.215 1.873 0.447
3.7778 0.110 0.220 1.929 0.447
3.8222 0.110 0.225 1.983 0.447
3.8667 0.110 0.230 2.036 0.447
3.9111 0.110 0.235 2.087 0.447
3.9556 0.110 0.240 2.138 0.447
4.0000 0.110 0.245 2.187 0.447
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Analysis Results
POC 1

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1
Total Pervious Area: 1.77
Total Impervious Area: 0

Mitigated Landuse Totals for POC #1
Total Pervious Area: 0.3
Total Impervious Area: 1.47

Flow Frequency Method: Log Pearson Type III 17B

Flow Frequency Return Periods for Predeveloped.  POC #1
Return Period Flow(cfs)
2 year 0.009688
5 year 0.029978
10 year 0.054105
25 year 0.101555
50 year 0.152529
100 year 0.219913

Flow Frequency Return Periods for Mitigated.  POC #1
Return Period Flow(cfs)
2 year 0
5 year 0
10 year 0
25 year 0
50 year 0
100 year 0

Annual Peaks
Annual Peaks for Predeveloped and Mitigated.  POC #1
Year Predeveloped Mitigated
1956 0.019 0.000
1957 0.010 0.000
1958 0.008 0.000
1959 0.007 0.000
1960 0.042 0.000
1961 0.037 0.000
1962 0.001 0.000
1963 0.055 0.000
1964 0.031 0.000
1965 0.035 0.000
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1966 0.018 0.000
1967 0.012 0.000
1968 0.008 0.000
1969 0.002 0.000
1970 0.006 0.000
1971 0.012 0.000
1972 0.029 0.000
1973 0.001 0.000
1974 0.021 0.000
1975 0.013 0.000
1976 0.011 0.000
1977 0.001 0.000
1978 0.011 0.000
1979 0.004 0.000
1980 0.009 0.000
1981 0.011 0.000
1982 0.009 0.000
1983 0.005 0.000
1984 0.023 0.000
1985 0.001 0.000
1986 0.020 0.000
1987 0.119 0.000
1988 0.001 0.000
1989 0.001 0.000
1990 0.068 0.000
1991 0.059 0.000
1992 0.001 0.000
1993 0.003 0.000
1994 0.001 0.000
1995 0.009 0.000
1996 0.035 0.000
1997 0.037 0.000
1998 0.006 0.000
1999 0.043 0.000
2000 0.005 0.000
2001 0.001 0.000
2002 0.010 0.000
2003 0.001 0.000
2004 0.048 0.000
2005 0.001 0.000
2006 0.141 0.000
2007 0.044 0.000
2008 0.004 0.000

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #1
Rank Predeveloped Mitigated
1 0.1407 0.0000
2 0.1188 0.0000
3 0.0683 0.0000
4 0.0594 0.0000
5 0.0545 0.0000
6 0.0479 0.0000
7 0.0442 0.0000
8 0.0431 0.0000
9 0.0415 0.0000
10 0.0374 0.0000
11 0.0369 0.0000
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12 0.0350 0.0000
13 0.0347 0.0000
14 0.0313 0.0000
15 0.0292 0.0000
16 0.0228 0.0000
17 0.0214 0.0000
18 0.0201 0.0000
19 0.0188 0.0000
20 0.0177 0.0000
21 0.0127 0.0000
22 0.0118 0.0000
23 0.0117 0.0000
24 0.0115 0.0000
25 0.0112 0.0000
26 0.0108 0.0000
27 0.0102 0.0000
28 0.0102 0.0000
29 0.0094 0.0000
30 0.0093 0.0000
31 0.0089 0.0000
32 0.0080 0.0000
33 0.0079 0.0000
34 0.0069 0.0000
35 0.0062 0.0000
36 0.0060 0.0000
37 0.0050 0.0000
38 0.0050 0.0000
39 0.0044 0.0000
40 0.0036 0.0000
41 0.0030 0.0000
42 0.0016 0.0000
43 0.0014 0.0000
44 0.0014 0.0000
45 0.0014 0.0000
46 0.0014 0.0000
47 0.0014 0.0000
48 0.0014 0.0000
49 0.0014 0.0000
50 0.0014 0.0000
51 0.0014 0.0000
52 0.0014 0.0000
53 0.0014 0.0000
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
0.0048 263 0 0 Pass
0.0063 194 0 0 Pass
0.0078 149 0 0 Pass
0.0093 121 0 0 Pass
0.0108 98 0 0 Pass
0.0123 84 0 0 Pass
0.0138 75 0 0 Pass
0.0153 62 0 0 Pass
0.0168 54 0 0 Pass
0.0183 47 0 0 Pass
0.0198 42 0 0 Pass
0.0213 40 0 0 Pass
0.0227 33 0 0 Pass
0.0242 31 0 0 Pass
0.0257 28 0 0 Pass
0.0272 27 0 0 Pass
0.0287 27 0 0 Pass
0.0302 26 0 0 Pass
0.0317 24 0 0 Pass
0.0332 21 0 0 Pass
0.0347 21 0 0 Pass
0.0362 19 0 0 Pass
0.0377 16 0 0 Pass
0.0392 15 0 0 Pass
0.0406 15 0 0 Pass
0.0421 14 0 0 Pass
0.0436 13 0 0 Pass
0.0451 11 0 0 Pass
0.0466 11 0 0 Pass
0.0481 9 0 0 Pass
0.0496 7 0 0 Pass
0.0511 7 0 0 Pass
0.0526 7 0 0 Pass
0.0541 7 0 0 Pass
0.0556 6 0 0 Pass
0.0571 6 0 0 Pass
0.0585 6 0 0 Pass
0.0600 5 0 0 Pass
0.0615 5 0 0 Pass
0.0630 5 0 0 Pass
0.0645 5 0 0 Pass
0.0660 4 0 0 Pass
0.0675 4 0 0 Pass
0.0690 3 0 0 Pass
0.0705 3 0 0 Pass
0.0720 3 0 0 Pass
0.0735 3 0 0 Pass
0.0750 3 0 0 Pass
0.0764 3 0 0 Pass
0.0779 3 0 0 Pass
0.0794 3 0 0 Pass
0.0809 3 0 0 Pass
0.0824 3 0 0 Pass
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0.0839 3 0 0 Pass
0.0854 3 0 0 Pass
0.0869 3 0 0 Pass
0.0884 3 0 0 Pass
0.0899 3 0 0 Pass
0.0914 3 0 0 Pass
0.0929 3 0 0 Pass
0.0944 3 0 0 Pass
0.0958 3 0 0 Pass
0.0973 3 0 0 Pass
0.0988 3 0 0 Pass
0.1003 3 0 0 Pass
0.1018 3 0 0 Pass
0.1033 3 0 0 Pass
0.1048 3 0 0 Pass
0.1063 3 0 0 Pass
0.1078 3 0 0 Pass
0.1093 3 0 0 Pass
0.1108 3 0 0 Pass
0.1123 3 0 0 Pass
0.1137 3 0 0 Pass
0.1152 3 0 0 Pass
0.1167 3 0 0 Pass
0.1182 3 0 0 Pass
0.1197 2 0 0 Pass
0.1212 2 0 0 Pass
0.1227 2 0 0 Pass
0.1242 2 0 0 Pass
0.1257 2 0 0 Pass
0.1272 2 0 0 Pass
0.1287 2 0 0 Pass
0.1302 2 0 0 Pass
0.1316 1 0 0 Pass
0.1331 1 0 0 Pass
0.1346 1 0 0 Pass
0.1361 1 0 0 Pass
0.1376 1 0 0 Pass
0.1391 1 0 0 Pass
0.1406 1 0 0 Pass
0.1421 0 0 0 Pass
0.1436 0 0 0 Pass
0.1451 0 0 0 Pass
0.1466 0 0 0 Pass
0.1481 0 0 0 Pass
0.1495 0 0 0 Pass
0.1510 0 0 0 Pass
0.1525 0 0 0 Pass
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LID Report
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Model Default Modifications

Total of 0 changes have been made.

PERLND Changes
 No PERLND changes have been made.

IMPLND Changes
No IMPLND changes have been made.
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Appendix
Predeveloped Schematic
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Mitigated Schematic
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WWHM2012

PROJECT REPORT

Littlerock Storage
Water Quality & Conveyance Output
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General Model Information
WWHM2012 Project Name: Littlerock Storage - wq

Site Name: Littlerock Storage

Site Address: 6115 & 6119 Littlerock Rd

City: Tumwater

Report Date: 7/18/2023

Gage: Olympia Airport

Data Start: 1955/10/01

Data End: 2008/09/30

Timestep: 15 Minute

Precip Scale: 1.111

Version Date: 2023/01/27

Version: 4.2.19

POC Thresholds

Low  Flow Threshold for POC1: 50 Percent of the 2 Year

High Flow Threshold for POC1: 50 Year

Low  Flow Threshold for POC2: 50 Percent of the 2 Year

High Flow Threshold for POC2: 50 Year
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Landuse Basin Data
Predeveloped Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
 A B, Forest, Flat   0.13

 Pervious Total 0.13

Impervious Land Use acre

 Impervious Total 0

 Basin Total 0.13
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Basin  2
Bypass: No

GroundWater: No

Pervious Land Use acre
 A B, Forest, Flat   0.19

 Pervious Total 0.19

Impervious Land Use acre

 Impervious Total 0

 Basin Total 0.19
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Mitigated Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre

 Pervious Total 0

Impervious Land Use acre
 PARKING FLAT       0.13

 Impervious Total 0.13

 Basin Total 0.13
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Basin  2
Bypass: No

GroundWater: No

Pervious Land Use acre

 Pervious Total 0

Impervious Land Use acre
 PARKING FLAT       0.19

 Impervious Total 0.19

 Basin Total 0.19
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Analysis Results
POC 1

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1
Total Pervious Area: 0.13
Total Impervious Area: 0

Mitigated Landuse Totals for POC #1
Total Pervious Area: 0
Total Impervious Area: 0.13

Flow Frequency Method: Log Pearson Type III 17B

Flow Frequency Return Periods for Predeveloped.  POC #1
Return Period Flow(cfs)
2 year 0.000712
5 year 0.002202
10 year 0.003974
25 year 0.007459
50 year 0.011203
100 year 0.016152

Flow Frequency Return Periods for Mitigated.  POC #1
Return Period Flow(cfs)
2 year 0.065758
5 year 0.082419
10 year 0.09298
25 year 0.10594
50 year 0.115379
100 year 0.124673

Annual Peaks
Annual Peaks for Predeveloped and Mitigated.  POC #1
Year Predeveloped Mitigated
1956 0.001 0.060
1957 0.001 0.089
1958 0.001 0.052
1959 0.001 0.067
1960 0.003 0.077
1961 0.003 0.061
1962 0.000 0.053
1963 0.004 0.100
1964 0.002 0.068
1965 0.003 0.058
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1966 0.001 0.047
1967 0.001 0.053
1968 0.001 0.045
1969 0.000 0.046
1970 0.000 0.049
1971 0.001 0.049
1972 0.002 0.072
1973 0.000 0.047
1974 0.002 0.078
1975 0.001 0.083
1976 0.001 0.069
1977 0.000 0.095
1978 0.001 0.075
1979 0.000 0.084
1980 0.001 0.056
1981 0.001 0.084
1982 0.001 0.077
1983 0.000 0.125
1984 0.002 0.054
1985 0.000 0.053
1986 0.001 0.059
1987 0.009 0.100
1988 0.000 0.041
1989 0.000 0.065
1990 0.005 0.086
1991 0.004 0.098
1992 0.000 0.054
1993 0.000 0.041
1994 0.000 0.042
1995 0.001 0.063
1996 0.003 0.073
1997 0.003 0.065
1998 0.000 0.067
1999 0.003 0.075
2000 0.000 0.073
2001 0.000 0.055
2002 0.001 0.064
2003 0.000 0.066
2004 0.004 0.103
2005 0.000 0.062
2006 0.010 0.094
2007 0.003 0.086
2008 0.000 0.066

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #1
Rank Predeveloped Mitigated
1 0.0103 0.1247
2 0.0087 0.1034
3 0.0050 0.0998
4 0.0044 0.0997
5 0.0040 0.0978
6 0.0035 0.0946
7 0.0032 0.0942
8 0.0032 0.0891
9 0.0031 0.0863
10 0.0027 0.0856
11 0.0027 0.0843
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12 0.0026 0.0839
13 0.0025 0.0833
14 0.0023 0.0781
15 0.0021 0.0769
16 0.0017 0.0767
17 0.0016 0.0751
18 0.0015 0.0748
19 0.0014 0.0733
20 0.0013 0.0731
21 0.0009 0.0715
22 0.0009 0.0692
23 0.0009 0.0676
24 0.0008 0.0675
25 0.0008 0.0667
26 0.0008 0.0664
27 0.0008 0.0662
28 0.0007 0.0651
29 0.0007 0.0650
30 0.0007 0.0644
31 0.0007 0.0628
32 0.0006 0.0625
33 0.0006 0.0610
34 0.0005 0.0598
35 0.0005 0.0593
36 0.0004 0.0578
37 0.0004 0.0562
38 0.0004 0.0552
39 0.0003 0.0542
40 0.0003 0.0539
41 0.0002 0.0535
42 0.0001 0.0528
43 0.0001 0.0526
44 0.0001 0.0518
45 0.0001 0.0490
46 0.0001 0.0486
47 0.0001 0.0470
48 0.0001 0.0469
49 0.0001 0.0462
50 0.0001 0.0447
51 0.0001 0.0416
52 0.0001 0.0414
53 0.0001 0.0409
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Water Quality
Water Quality BMP Flow and Volume for POC #1
On-line facility volume: 0.0253 acre-feet
On-line facility target flow: 0.0281 cfs.
Adjusted for 15 min: 0.0281 cfs.
Off-line facility target flow: 0.0159 cfs.
Adjusted for 15 min: 0.0159 cfs.

WQ Flowrate for 0.13 AC of area,
100% impervious
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POC 2

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #2
Total Pervious Area: 0.19
Total Impervious Area: 0

Mitigated Landuse Totals for POC #2
Total Pervious Area: 0
Total Impervious Area: 0.19

Flow Frequency Method: Log Pearson Type III 17B

Flow Frequency Return Periods for Predeveloped.  POC #2
Return Period Flow(cfs)
2 year 0.00104
5 year 0.003218
10 year 0.005808
25 year 0.010901
50 year 0.016373
100 year 0.023607

Flow Frequency Return Periods for Mitigated.  POC #2
Return Period Flow(cfs)
2 year 0.096108
5 year 0.120459
10 year 0.135895
25 year 0.154836
50 year 0.16863
100 year 0.182215

Annual Peaks
Annual Peaks for Predeveloped and Mitigated.  POC #2
Year Predeveloped Mitigated
1956 0.002 0.087
1957 0.001 0.130
1958 0.001 0.076
1959 0.001 0.097
1960 0.004 0.112
1961 0.004 0.089
1962 0.000 0.077
1963 0.006 0.146
1964 0.003 0.099
1965 0.004 0.084
1966 0.002 0.069

Flow used for conveyance analysis
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1967 0.001 0.077
1968 0.001 0.065
1969 0.000 0.068
1970 0.001 0.071
1971 0.001 0.072
1972 0.003 0.105
1973 0.000 0.069
1974 0.002 0.114
1975 0.001 0.122
1976 0.001 0.101
1977 0.000 0.138
1978 0.001 0.109
1979 0.000 0.123
1980 0.001 0.082
1981 0.001 0.123
1982 0.001 0.112
1983 0.001 0.182
1984 0.002 0.079
1985 0.000 0.078
1986 0.002 0.087
1987 0.013 0.146
1988 0.000 0.060
1989 0.000 0.095
1990 0.007 0.125
1991 0.006 0.143
1992 0.000 0.079
1993 0.000 0.061
1994 0.000 0.061
1995 0.001 0.092
1996 0.004 0.107
1997 0.004 0.095
1998 0.001 0.099
1999 0.005 0.110
2000 0.001 0.107
2001 0.000 0.081
2002 0.001 0.094
2003 0.000 0.097
2004 0.005 0.151
2005 0.000 0.091
2006 0.015 0.138
2007 0.005 0.126
2008 0.000 0.097

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #2
Rank Predeveloped Mitigated
1 0.0151 0.1822
2 0.0128 0.1512
3 0.0073 0.1459
4 0.0064 0.1457
5 0.0059 0.1430
6 0.0051 0.1383
7 0.0047 0.1376
8 0.0046 0.1303
9 0.0045 0.1262
10 0.0040 0.1251
11 0.0040 0.1232
12 0.0038 0.1227
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13 0.0037 0.1218
14 0.0034 0.1142
15 0.0031 0.1124
16 0.0024 0.1121
17 0.0023 0.1097
18 0.0022 0.1093
19 0.0020 0.1072
20 0.0019 0.1069
21 0.0014 0.1045
22 0.0013 0.1011
23 0.0013 0.0988
24 0.0012 0.0986
25 0.0012 0.0975
26 0.0012 0.0971
27 0.0011 0.0968
28 0.0011 0.0951
29 0.0010 0.0950
30 0.0010 0.0941
31 0.0010 0.0918
32 0.0009 0.0913
33 0.0009 0.0892
34 0.0007 0.0874
35 0.0007 0.0867
36 0.0006 0.0845
37 0.0005 0.0821
38 0.0005 0.0806
39 0.0005 0.0792
40 0.0004 0.0788
41 0.0003 0.0781
42 0.0002 0.0771
43 0.0002 0.0768
44 0.0002 0.0757
45 0.0002 0.0716
46 0.0002 0.0710
47 0.0002 0.0687
48 0.0002 0.0685
49 0.0002 0.0675
50 0.0002 0.0654
51 0.0002 0.0608
52 0.0002 0.0605
53 0.0001 0.0597
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Water Quality
Water Quality BMP Flow and Volume for POC #2
On-line facility volume: 0.037 acre-feet
On-line facility target flow: 0.0411 cfs.
Adjusted for 15 min: 0.0411 cfs.
Off-line facility target flow: 0.0233 cfs.
Adjusted for 15 min: 0.0233 cfs.

WQ Flowrate for 0.19 AC of area,
100% impervious
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Model Default Modifications

Total of 0 changes have been made.

PERLND Changes
 No PERLND changes have been made.

IMPLND Changes
No IMPLND changes have been made.
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Appendix
Predeveloped Schematic
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Mitigated Schematic
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Disclaimer
Legal Notice
This program and accompanying documentation are provided 'as-is' without warranty of any kind.  The 
entire risk regarding the performance and results of this program is assumed by End User.   Clear 
Creek Solutions Inc. and the governmental licensee or sublicensees disclaim all warranties, either 
expressed or implied, including but not limited to implied warranties of program and accompanying 
documentation.  In no event shall Clear Creek Solutions Inc. be liable for any damages whatsoever 
(including without limitation to damages for loss of business profits, loss of business information, 
business interruption, and the like) arising out of the use of, or inability to use this program even 
if Clear Creek Solutions Inc. or their authorized representatives have been advised of the 
possibility of such damages.  Software Copyright © by : Clear Creek Solutions, Inc. 2005-2023; All 
Rights Reserved.

Clear Creek Solutions, Inc.
6200 Capitol Blvd.  Ste F
Olympia, WA.  98501
Toll Free 1(866)943-0304
Local (360)943-0304
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APPENDIX 2 
GEOTECHNICAL REPORT



South Sound Geotechnical Consulting 

 
 

 
 P.O. Box 39500, Lakewood, WA 98496   (253) 973-0515 

  

May 11, 2023 

 

Trevor Colby 

c/o Kidder Mathews 

1550 Irving Street, Ste 200 

Tumwater, WA 98512 

 

Subject: Geotechnical Engineering Report 

  6119 Littlerock Road SW 

  Tumwater, Washington 

SSGC Project No. 23031 

 

Mr. Colby, 

 

South Sound Geotechnical Consulting (SSGC) has completed a geotechnical assessment for the planned 

development on the above addressed property in Tumwater, Washington.  Our services have been 

completed in general conformance with our proposal P23031 (dated April 6, 2023) and authorized per 

signature of our agreement for services.  Our scope of services included completion of four test pits and 

two infiltration test on the site, laboratory testing, engineering analyses, and preparation of this report.  

 

PROJECT INFORMATION    

 

The site is on the west side of Littlerock Road SW, north of Tumwater Middle School, and encompasses 

about 1.77 acres. We understand it will be developed for commercial use.  We anticipate conventional 

spread footing foundations will be used for support of buildings with concrete slab-on-grade floors.  

Conventional asphalt pavements are expected for access ways and parking. Infiltration facilities are 

proposed to control stormwater. 

 

SITE CONDITIONS 

 

Several residences, mobile homes, and sheds are generally in the eastern portion of the property and will 

be removed. Landscaped lawn and a small orchard are in the western portion. Overall the property is level 

with an overall elevation change of 2 to 3 feet.  

 

SUBSURFACE CONDITIONS 

 

Subsurface conditions were characterized by completing two infiltration tests and four test pits April 25, 

2023.   Test holes were advanced to final depths between 10 and 11 feet below existing ground surface.  

Approximate locations of the explorations are shown on Figure 1, Exploration Plan.  A summary description 

of observed subgrade conditions is provided below. Logs of the test holes are provided in Appendix A. 
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Soil Conditions  

Topsoil was below the surface and extended to depths between about 1.5 to 2 feet.  Soil below the 

topsoil or fill was loose native silty sand with minor organics extending to depths between 3 and 4 

feet.  Sand with trace to some silt was below the upper silty sand.  This soil was in a loose to 

medium dense condition and extended to the termination depth of the test holes.  

 

Groundwater Conditions 

Groundwater was not observed in the test holes at the time of excavation.  Mottling or other 

evidence of seasonal perched groundwater was not observed in exposed soil. Groundwater levels 

will vary throughout the year due to seasonal precipitation and on- and off-site drainage patterns. 

Piezometers were installed in the two infiltration test holes to monitor seasonal groundwater, as 

necessary. 

 

Geologic Setting 

Native soils are mapped as Nisqually loamy fine sand per the USDA Soil Conservation Service 

map of Thurston County. This soil reportedly formed in sandy glacial outwash.  Native soils in the 

test holes appear to correspond to the mapped soil type. 

 

GEOTECHNICAL DESIGN CONSIDERATIONS 

 

The planned development is considered feasible based on observed soil conditions in the test pits. Properly 

prepared native soils and structural fill are considered suitable for support of conventional spread footing 

foundations, slab-on-grade floors, and conventional pavements.  

 

Native (outwash) soils are suitable for infiltration to support stormwater control. Depth to seasonal high 

groundwater levels are not anticipated to affect development of this site. 

 

Recommendations presented in the following sections should be considered general and may require 

modifications when earthwork and grading occur.  They are based upon the subsurface conditions observed 

in the test pits and the assumption that finish site grades will be similar to existing grades.   It should be 

noted that subsurface conditions across the site may vary from those depicted on the exploration logs and 

can change with time.  Therefore, proper site preparation will depend upon the weather and soil conditions 

encountered at the time of construction.  We recommend SSGC review final plans and assess subgrade 

conditions at the time of construction. 

 

 

General Site Preparation 

 

Site grading and earthwork should include procedures to control surface water runoff.  Grading the site 

without adequate drainage control measures may negatively impact site soils, resulting in increased export 

of impacted soil and import of fill materials, thereby potentially increasing the cost of the earthwork and 

subgrade preparation phases of the project. 
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Site grading should include removal of any fill (if encountered) and topsoil in future building and pavement 

areas.  Subgrades should consist of firm native soils following stripping.  Stripping depths are anticipated 

to range from 1.5 to 2 feet based on observed soil conditions, but may vary across the site. Final stripping 

depths can only be determined at the time of earthwork. 

 

General Subgrade Preparation 

 

Subgrades in building and pavement areas should consist of firm native soil.  We recommend exposed 

subgrades in building and conventional pavement areas are proofrolled using a large roller, loaded dump 

truck, or other mechanical equipment to assess subgrade conditions following stripping. Proofrolling efforts 

should result in the upper 1 foot of subgrade soil achieving a firm and unyielding condition and a 

compaction level of at least 92 percent of the maximum dry density (MDD) per the ASTM D1557 test 

method. Wet, loose, or soft subgrades that cannot achieve this compaction level should be removed (over-

excavated) and replaced with structural fill.  The depth of over-excavation should be based on soil 

conditions at the time of construction.  A representative of SSGC should be present to assess subgrade 

conditions during proofrolling. 

 

Grading and Drainage 

 

Positive drainage should be provided during construction and maintained throughout the life of the 

development.  Surface water should not be allowed into cut/fill areas, utility trenches, building footprints, 

or pavement areas. 

 

Structural Fill Materials 

 

The suitability of soil for use as structural fill will depend on the gradation and moisture content of the soil 

when it is placed. Soils with higher fines content (soil fraction passing the U.S. No. 200 sieve) will become 

sensitive with higher moisture content.  It is often difficult to achieve adequate compaction if soil moisture 

is outside of optimum ranges for soils that contain more than about 5 percent fines. 

 

Site Soils:  Topsoil is not suitable for structural fill. Native soils are considered suitable for use as 

structural fill provided they can be moisture conditioned to within optimal ranges.  Silt content will 

vary in native soil and can make them moisture sensitive, requiring conditioning (drying or wetting) 

to obtain optimum moisture content.  Optimum moisture is considered within about +/- 2 percent 

of the moisture content required to achieve the maximum density per the ASTM D-1557 test 

method.   

 

Import Fill Materials:  We recommend imported structural fill placed during dry weather consist 

of material which meets the specifications for Gravel Borrow as described in Section 9-03.14(1) of 

the Washington State Department of Transportation (WSDOT) Specifications for Road, Bridge, 

and Municipal Construction Manual (Publication M41-10). Gravel Borrow should be protected 

from disturbance if exposed to wet conditions after placement. 
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During wet weather, or for backfill on wet subgrades, import soil suitable for compaction in wetter 

conditions should be provided. Imported fill for use in wet conditions should conform to 

specifications for Select Borrow as described in Section 9-03.14(2), or Crushed Surfacing per 

Section 9-03.9(3) of the WSDOT M41-10 manual, with the modification that a maximum of 5 

percent by weight shall pass the U.S. No. 200 sieve for these soil types.   

 

Structural fill placement and compaction is weather-dependent. Delays due to inclement weather 

are common, even when using select granular fill. We recommend site grading and earthwork be 

scheduled for the drier months of the year. Structural fill should not consist of frozen material. 

 

Structural Fill Placement 

 

We recommend structural fill is placed in lifts not exceeding about 10 inches in loose measure. It may be 

necessary to adjust lift thickness based on site and fill conditions during placement and compaction. Finer 

grained soil used as structural fill and/or lighter weight compaction equipment may require thinner lifts to 

attain required compaction levels.  Coarser granular soil with lower fines contents could potentially be 

placed in thicker lifts (1 foot maximum) if they can be adequately compacted.  Structural fill should be 

compacted to attain the recommended levels presented in Table 1, Compaction Criteria.  

Table 1. Compaction Criteria 

Fill Application Compaction Criteria* 

Footing areas (below structures and retaining walls) 95 % 

Upper 2 feet in pavement areas, slabs and sidewalks, and utility trenches 95 % 

Below 2 feet in pavement areas, slabs and sidewalks, and utility trenches 92 % 

Utility trenches or general fill in non-paved or -building areas 90 % 

*Per the ASTM D 1557 test method. 

Trench backfill within about 2 feet of utility lines should not be over-compacted to reduce the risk of 

damage to the line.  In some instances, the top of the utility line may be within 2 feet of the surface.  Backfill 

in these circumstances should be compacted to a firm and unyielding condition.  

 

We recommend fill procedures include maintaining grades that promote drainage and do not allow ponding 

of water within the fill area. The contractor should protect compacted fill subgrades from disturbance during 

wet weather.  In the event of rain during structural fill placement, the exposed fill surface should be allowed 

to dry prior to placement of additional fill.  Alternatively, the wet soil can be removed.  We recommend 

consideration be given to protecting haul routes and other high traffic areas with free-draining granular fill 

material (i.e. sand and gravel containing less than 5 percent fines) or quarry spalls to reduce the potential 

for disturbance to the subgrade during inclement weather.  
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Earthwork Procedures 

 

Conventional earthmoving equipment should be suitable for earthwork at this site.  Earthwork may be difficult 

during periods of wet weather or if elevated soil moisture is present.  Excavated site soils may not be 

suitable as structural fill depending on the soil moisture content and weather conditions at the time of 

earthwork.  If soil is stockpiled and wet weather is anticipated, the stockpile should be protected with 

securely anchored plastic sheeting.  If stockpiled soils become unusable, it may become necessary to import 

clean, granular soils to complete wet weather site work. 

 

Wet or disturbed subgrade soils should be over-excavated to expose firm, non-yielding, non-organic soils 

and backfilled with compacted structural fill.  We recommend the earthwork portion of this project be 

completed during extended periods of dry weather.  If earthwork is completed during the wet season 

(typically late October through May) it may be necessary to take extra measures to protect subgrade soils.   

 

If earthwork takes place during freezing conditions, we recommend the exposed subgrade is allowed to 

thaw and is re-compacted prior to placing subsequent lifts of structural fill.  Alternatively, the frozen soil 

can be removed to unfrozen soil and replaced with structural fill. 

 

The contractor is responsible for designing and constructing stable, temporary excavations (such as utility 

trenches) to maintain stability of excavation sides and bottoms.  Excavations should be sloped or shored in 

the interest of safety following local and federal regulations, including current OSHA excavation and trench 

safety standards. Temporary excavation cuts should be sloped at inclinations of 1.5H:1V 

(Horizontal:Vertical) or flatter, unless the contractor can demonstrate the safety of steeper inclinations. 

Deeper excavations may require shoring. Permanent cut and fill slopes should be graded at inclinations of  

2H:1V, or flatter. 

 

A geotechnical engineer and accredited testing material laboratory should be retained during the 

construction phase of the project to observe earthwork operations and to perform necessary tests and 

observations during subgrade preparation, placement and compaction of structural fill, and backfilling of 

excavations. 

 

Foundations  

 

Foundations can be placed on native soils or on structural fill above prepared native subgrades as described 

in this report.   The following recommendations are for conventional spread footing foundations: 

 

Bearing Capacity (net allowable):   2,000 pounds per square foot (psf) for footings supported 

firm native soils or structural fill over native subgrades 

prepared as described in this report. 

 

Footing Width (Minimum):     18 inches (Strip) 

      24 inches (Column) 

      



Geotechnical Engineering Report       SSGC 

6119 Littlerock Rd SW 

Tumwater, Washington 

SSGC Project No. 23031 

May 11, 2023 

 
 

 

6 

Embedment Depth (Minimum):    18 inches (Exterior) 

     12 inches (Interior) 

 

 Settlement:     Total:   < 1 inch 

       Differential: < 1/2 inch (over 30 feet) 

 

 Allowable Lateral Passive Resistance:  300 psf/ft* (below 18 inches) 

 

 Allowable Coefficient of Friction:  0.35* 

 

  *These values include a factor of safety of approximately 1.5. 

 

The net allowable bearing pressures presented above may be increased by one-third to resist transient, 

dynamic loads such as wind or seismic forces.  Lateral resistance to footings should be ignored in the upper 

12-inches from exterior finish grade.   

Foundation Construction Considerations 

All foundation subgrades should be free of water and loose soil prior to placing concrete, and should 

be prepared as recommended in this report.  Concrete should be placed soon after excavating and 

compaction to reduce disturbance to bearing soils.  Should soils at foundation level become 

excessively dry, disturbed, saturated, or frozen, the affected soil should be removed prior to placing 

concrete.  We recommend SSGC observe all foundation subgrades prior to placement of concrete. 

Foundation Drainage 

Ground surface adjacent foundations should be sloped away from buildings.  We recommend footing 

drains are installed around perimeter footings that bear on the upper silty sand layer. Footing drains 

should include a minimum 4-inch diameter perforated rigid plastic or metal drain line installed at the 

base of the footing. The perforated drain lines should be connected to a tight line pipe that discharges 

to an approved storm drain receptor.  The drain line should be surrounded by a zone of clean, free-

draining granular material having less than 5 percent passing the No. 200 sieve or meeting the 

requirements of section 9-03.12(2) “Gravel Backfill for Walls” in the WSDOT  M41-10 manual.  The 

free-draining aggregate zone should be at least 12 inches wide and wrapped in filter fabric.  The 

granular fill should extend to within 6 inches of final grade where it should be capped with compacted 

fill containing sufficient fines to reduce infiltration of surface water into the footing drains.  Alternately, 

the ground surface can be paved with asphalt or concrete.  Cleanouts are recommended for 

maintenance of the drain system. 

Footing drains are not considered necessary for footings that are founded on native outwash. 
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On-Grade Floor Slabs 

 

On-grade floor slabs should be placed on native soils or structural fill prepared as described in this report. 

We recommend a modulus subgrade reaction of 175 pounds per square inch per inch (psi/in) for native soil 

or compacted granular structural fill over native soil. 

 

We recommend a capillary break is provided between the prepared subgrade and bottom of slab.  Capillary 

break material should be a minimum of 4 inches thick and consist of compacted clean, free-draining, well 

graded course sand and gravel.  The capillary break material should contain less than 5 percent fines, based 

on that soil fraction passing the U.S. No. 4 sieve.  Alternatively, clean angular gravel such as No. 7 

aggregate per Section 9-03.1(4) C of the WSDOT M41-10 manual could be used for this purpose. 

 

We recommend positive separations and/or isolation joints are provided between slabs and foundations, 

and columns or utility lines to allow independent movement where needed.  Backfill in interior trenches 

beneath slabs should be compacted in accordance with recommendations presented in this report.  

 

A vapor retarder should be considered beneath concrete slabs that will be covered with moisture sensitive 

or impervious coverings (such as tile, wood, etc.), or when the slab will support equipment or stored 

materials sensitive to moisture.  We recommend the slab designer refer to ACI 302 and/or ACI 360 for 

procedures and limitations regarding the use and placement of vapor retarders. 

 

Seismic Considerations 

 

Seismic parameters and values in Table 2 are recommended based on the 2018 International Building Code 

(IBC). 

 

Table 2. Seismic Parameters 

 

PARAMETER VALUE 

2018 International Building Code (IBC)  

Site Classification1 D 

Ss Spectral Acceleration for a Short Period 1.39 

S1 Spectral Acceleration for a 1-Second Period 0.521g 

1 Note: In general accordance with the 2018 International Building Code for risk categories I,II,III. IBC Site 

Class is based on the estimated characteristics of the upper 100 feet of the subsurface profile. Ss, and S1 values 

based on the ATC Hazards website.  

Liquefaction 

Soil liquefaction is a condition where loose, typically granular soils located below the groundwater 

surface lose strength during ground shaking, and is often associated with earthquakes.  The risk of 

liquefaction at this site is low to moderate for the design level earthquake based on the Washington 

DNR’s Olympia-Lacey-Tumwater Urban Area, Washington: Liquefaction Susceptibility Map 
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(GM-47), dated 1999. This level may cause some architectural or minor structural damage to 

buildings, but should not result in foundation failure. A detailed seismic analysis would be required 

to fully assess liquefaction potential of site soils. 

 

Infiltration Characteristics  

 

Infiltration facilities will be used to assist in control of stormwater. An assessment of infiltration potential 

was completed by performing two Pilot Infiltration Tests per procedures in the City of Tumwater Drainage 

Design and Erosion Control Manual. Results of the tests are presented in Table 3. 

 

Table 3. Infiltration Rates 

 

Test Hole and  

Depth (ft) 
Soil Type 

Measured Infiltration 

Rate  

(in/hr) 

Corrected 

 Infiltration 

Rate 

(in/hr) 

Correction 

Factors* 

(Fg/Ft/Fp) 

PIT-1, 4 ft Outwash 33 13.2 (1.0/0.5/0.8) 

PIT-2, 4.5 ft Outwash 36 14.4  

*Correction Factors from the Tumwater Drainage Design and Erosion Control Manual. Note Fg may 

vary based on dimensions and depth of selected infiltration facility. 

 

The measured infiltration rates are considered appropriate for the soil tested and are comparable to 

infiltration tests completed at other sites in the area with similar soil. As soils across the site were similar, 

we recommend averaging the above rates for a design infiltration rate of 13.8 inches per hour (in/hr) for 

native outwash soil. Seasonal high groundwater is not anticipated to adversely affect infiltration systems 

within 5 feet of current ground surface.    

 

Cation Exchange Capacity (CEC) and organic content tests were completed on a representative sample of 

outwash soil.     Test results are summarized in the Table 4. 

 

Table 4. CEC and Organic Content Results 

 

Test Site, Sample Number, 

Depth 

CEC Results 

(milliequivalents) 

CEC Required* 

(milliequivalents) 

Organic 

Content 

Results (%) 

Organic 

Content  

Required* (%) 

TP-4, S-1, 4.5 ft 11.3 ≥ 5 4.97 ≥1.0 

* Values from the Tumwater Drainage Design and Erosion Control Manual. 

 

Organic content and CEC results of the sample satisfy City requirements. 
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Conventional Pavement Sections 

 

Subgrades for conventional pavements should be prepared as described in the “Subgrade Preparation” and 

“Structural Fill” sections of this report. Subgrades below pavement sections should be graded or crowned 

to promote drainage and not allow for ponding of water beneath the section.  If drainage is not provided 

and ponding occurs, subgrade soils could become saturated, lose strength, and result in premature distress 

or failure of the section.  In addition, the pavement surfacing should also be graded to promote drainage 

and reduce the potential for ponding of water on the pavement surface. We recommend  a separation fabric 

(such as Mirafi N180, or other) is placed on the prepared subgrade prior to placement of pavement section 

materials.  The purpose of the fabric is to maintain segregation of the coarser fill and the lower finer grained 

native soil.  Coarser fill will have the tendency to migrate into the looser native soil over time which can 

compromise the structural integrity of the pavement section fill and result in premature distress in the 

pavement without the separation fabric. 

 

Pavement section designs have been prepared and are based on AASHTO design guidelines and the 

following assumed design parameters: 

 

• 20-year life span; 

• Estimated design life Equivalent Single Axle Loads (18 kips) of 540,000; 

• Estimated subgrade CBR of 8 (native); 

• Terminal serviceability of 2.0; and, 

• Level of reliability 85 percent. 

 

Minimum recommended pavement sections for conventional asphalt or concrete pavements are presented 

in Table 5.  We should be notified if actual traffic (ESAL) loads will be greater or less than those assumed 

to verify or modify the pavement sections.  Pavement sections in public right-of-ways should be designed 

per City of Tumwater standards. 
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Table 5. Preliminary Pavement Sections 

 

Traffic Area 

Minimum Recommended Pavement Section Thickness (inches) 

Asphalt 

Concrete 

Surface1 

Portland 

Cement 

Concrete2 

Aggregate 

Base 

Course3,4 

Subbase 

Aggregate5 

Car Parking Areas 2 4 4 12 

Truck Access 3 6 6 12 

1 1/2 –inch nominal aggregate hot-mix asphalt (HMA) per WSDOT 9-03.8(1) 

2 A 28 day minimum compressive strength of 4,000 psi and an allowable flexural strength of at least 

250 psi 

3 Crushed Surfacing Base Course per WSDOT 9-03.9(3) 

4Although not required for structural support under concrete pavements, a minimum four-inch thick 

base course layer is recommended to help reduce potential for slab curl, shrinkage cracking, and 

subgrade “pumping” through joints 

5 Gravel Borrow per WSDOT 9-03.14(1) or Permeable Ballast WSDOT 9-03.9(1) 

Conventional Pavement Maintenance 

The performance and lifespan of pavements can be significantly impacted by future maintenance.  

The above pavement sections represent minimum recommended thicknesses and, as such, periodic 

maintenance should be completed.   Proper maintenance will slow the rate of pavement deterioration, 

and will improve pavement performance and life.  Preventive maintenance consists of both localized 

maintenance (crack and joint sealing and patching) and global maintenance (surface sealing).  Added 

maintenance measures and reduced pavement life should be anticipated over the lifetime of 

pavements if any existing fill or topsoil is left in-place beneath pavement sections. 

 

REPORT CONDITIONS 

 

This report has been prepared for the exclusive use of Mr. Trevor Colby for specific application to the 

project discussed, and has been prepared in accordance with generally accepted geotechnical engineering 

practices in the area.  No warranties, either express or implied, are intended or made.  The analysis and 

recommendations presented in this report are based on observed soil conditions and test results at the 

indicated locations, and from other geologic information discussed.  This report does not reflect variations 

that may occur across the site, or due to the modifying effects of construction, or weather.  The nature and 

extent of such variations may not become evident until during or after construction.  If variations appear, 

we should be immediately notified so that further evaluation and supplemental recommendations can be 

provided. 

 

This report was prepared for the planned type of development of the site as discussed herein. It is not valid 

for third party entities or alternate types of development on the site without the express written consent of 

SSGC. If development plans change we should be notified to review those changes and modify our 

recommendations as necessary.   

 





            N   

 

         

 

 

 

 

 

South Sound Geotechnical Consulting 
P.O. Box 39500 

Lakewood, WA 98496 
(253) 973-0515 

Figure 1 – Exploration Plan 

6119 Littlerock Rd SW Development 

Tumwater, Washington 
 

SSGC Project #23031 
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Field Exploration Procedures and Exploration Logs 
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Field Exploration Procedures 

 

Our field exploration for this project included four test pits and two Pilot Infiltration Tests completed on 

April 25, 2023.  The approximate locations of the explorations are shown on Figure 1, Exploration Plan. 

Test pit locations were determined by pacing from site features.  Ground surface elevations referenced on 

the logs were inferred from topographic data from Google Earth satellite imagery. Test pit locations and 

elevations should be considered accurate only to the degree implied by the means and methods used. 

 

A private excavation company dug the test pits.  Soil samples were collected and stored in moisture tight 

containers for further assessment and laboratory testing.  Explorations were backfilled with excavated soils 

and tamped when completed.  Please note that backfill in the explorations may settle with time.  Backfill 

material located in roads or building areas should be re-excavated and recompacted, or replaced with 

structural fill.   

 

The following logs indicate the observed lithology of soils and other materials observed in the explorations 

at the time of excavation.  Where a soil contact was observed to be gradational, our log indicates the average 

contact depth.  Our logs also indicate the approximate depth to groundwater (where observed at the time of 

excavation), along with sample numbers and approximate sample depths.  Soil descriptions on the logs are 

based on the Unified Soil Classification System.   



Project: 6119 Littlerock Rd Development SSGC Job # 22031 EXPLORATION LOGS  PAGE 1 OF 3 

Location: Tumwater, WA   

 

         EXPLORATION LOGS FIGURE A-1 

South Sound Geotechnical Consulting TP-1 to TP-4, PIT-1, PIT-2 Logged by:  THR 
 

 

Test Pit TP-1  

Depth (feet) 

 

 

Material Description 

0 – 1.5 

 

1.5 – 3 

 

 

3 – 10 

 

 

 

 

Topsoil 

 

Silty SAND with trace organics: Loose, moist, dark brown.  

(SM) 

 

SAND with trace to some silt: Loose, moist, brown. 

(SP/SW) 

 

Test pit completed at approximately 10 feet on 4/25/23. 

Groundwater not observed at time of excavation. 

Approximate surface elevation: 169 feet 

 

 

Test Pit TP-2  

Depth (feet) 

 

 

Material Description 

0 – 2 

 

2 – 4 

 

 

4 – 11 

 

 

 

 

 

Topsoil 

 

Silty SAND with trace organics: Loose, moist, dark brown.  

(SM) 

 

SAND with trace to some silt: Loose, moist, brown grading 

gray at 7 feet. (SP/SW)(Sample S-1 @ 7 feet) 

 

Test pit completed at approximately 11 feet on 4/25/23. 

Groundwater not observed at time of excavation. 

Approximate surface elevation: 169 feet 

 

 

Test Pit TP-3 

Depth (feet) 

 

 

Material Description 

0 – 1.5 

 

1.5 – 3 

 

 

3 – 10 

Topsoil 

 

Silty SAND with trace organics: Loose, moist, dark brown.  

(SM) 

 

SAND with trace to some silt: Loose, moist, brown grading 

gray at 7 feet. (SP/SW) 

 

Test pit completed at approximately 10 feet on 4/25/23. 

Groundwater not observed at time of excavation. 

Approximate surface elevation: 168 feet 
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         EXPLORATION LOGS FIGURE A-1 

South Sound Geotechnical Consulting TP-1 to TP-4, PIT-1, PIT-2 Logged by:  THR 
 

 

 

 

 

Test Pit TP-4 

Depth (feet) 

 

 

Material Description 

0 – 1.5 

 

1.5 – 3.5 

 

 

3 – 11 

Topsoil 

 

Silty SAND with trace organics: Loose, moist, dark brown.  

(SM)(Sample S-1 @ 2.5 feet) 

 

SAND with trace to some silt: Loose, moist, brown grading 

gray at 7.5 feet. (SP/SW)(Sample S-2 @ 4.5 feet) 

 

Test pit completed at approximately 11 feet on 4/25/23. 

Groundwater not observed at time of excavation. 

Approximate surface elevation: 168 feet 

 

 

Infiltration Test PIT-1 

Depth (feet) 

 

 

Material Description 

0 – 1.5 

 

1.5 – 3 

 

 

3 – 10 

Topsoil 

 

Silty SAND with trace organics: Loose, moist, dark brown.  

(SM) 

 

SAND with trace to some silt: Loose, moist, brown grading 

gray at 7 feet. (SP/SW)(Sample S-1 @ 4 feet) 

 

Test pit completed at approximately 10 feet on 4/25/23. 

Infiltration test completed at 4 feet. 

Groundwater not observed at time of excavation. 

Piezometer set in test hole. 

Approximate surface elevation: 167 feet 
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         EXPLORATION LOGS FIGURE A-1 

South Sound Geotechnical Consulting TP-1 to TP-4, PIT-1, PIT-2 Logged by:  THR 
 

 

Infiltration Test PIT-2 

Depth (feet) 

 

 

Material Description 

 

0 – 1.5 

 

1.5 – 4 

 

 

4 – 10 

 

 

 

 

Topsoil 

 

Silty SAND with trace organics: Loose, moist, dark brown.  

(SM) 

 

SAND with trace to some silt: Loose, moist, brown grading 

gray at 7 feet. (SP/SW)(Sample S-1 @ 4.5 feet) 

 

Test hole completed at approximately 10 feet on 4/25/23. 

Infiltration test completed at 4.5 feet. 

Groundwater not observed at time of excavation. 

Piezometer set in test hole. 

Approximate surface elevation: 169 feet 
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Laboratory Testing and Results 
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Laboratory Testing 

 

Select soil samples were tested for organic content and cation exchange capacity (CEC) by Northwest 

Agricultural Consultants of Kennewick, Washington. Results of the laboratory testing are included in this 

appendix.  

 

 

 

 

 

 



2545 W Falls Avenue 

Kennewick, WA 99336 

509.783.7450 

www.nwag.com 

lab@nwag.com 

Sample ID Organic Matter Cation Exchange Capacity 

TP-4, S-2 4.97 % 11.3 meq/100g 

Method ASTM D2974 EPA 9081 

South Sound Geotechnical Consulting 
PO Box 39500 
Lakewood, WA 98496 

Report: 63523-1-1 
Date: May 4, 2023 
Project No: 23031 
Project Name: 6119 Littlerock 



 

UNIFIED SOIL CLASSIFICATION SYSTEM 

Criteria for Assigning Group Symbols and Group Names Using Laboratory TestsA Soil Classification 

 Group 
Symbol 

 
Group NameB 

Coarse Grained Soils 

More than 50% retained 

on No. 200 sieve 

Gravels 
More than 50% of coarse 
fraction retained on 
No. 4 sieve 

Clean Gravels  
Less than 5% finesC 

Cu  4 and 1  Cc  3E GW Well-graded gravelF 

Cu  4 and/or 1  Cc  3E GP Poorly graded gravelF 

Gravels with Fines    
More than 12% finesC 

Fines classify as ML or MH  GM Silty gravelF,G, H 

Fines classify as CL or CH GC Clayey gravelF,G,H 

 Sands  
50% or more of coarse  
fraction passes  
No. 4 sieve 

Clean Sands  
Less than 5% finesD 

Cu  6 and 1  Cc  3E SW Well-graded sandI 

Cu  6 and/or 1  Cc  3E SP Poorly graded sandI 

Sands with Fines  
More than 12% finesD 

Fines classify as ML or MH SM Silty sandG,H,I 

Fines Classify as CL or CH SC Clayey sandG,H,I 

Fine-Grained Soils  
50% or more passes the 
No. 200 sieve 

Silts and Clays 
Liquid limit less than 50 

inorganic PI  7 and plots on or above “A” lineJ CL Lean clayK,L,M 

PI  4 or plots below “A” lineJ ML SiltK,L,M 

 organic Liquid limit - oven dried 
 0.75 OL 

Organic clayK,L,M,N 

Liquid limit - not dried Organic siltK,L,M,O 

 Silts and Clays          
Liquid limit 50 or more  

inorganic PI plots on or above “A” line CH Fat clayK,L,M 

  PI plots below “A” line MH Elastic SiltK,L,M 

  organic Liquid limit - oven dried 
 0.75 OH 

Organic clayK,L,M,P 

Liquid limit - not dried Organic siltK,L,M,Q 

Highly organic soils Primarily organic matter, dark in color, and organic odor PT Peat 

 

A 
Based on the material passing the 3-in. (75-mm) sieve 

B 
If field sample contained cobbles or boulders, or both, add “with cobbles 
or boulders, or both” to group name. 

C 
Gravels with 5 to 12% fines require dual symbols:  GW-GM well-graded 
gravel with silt, GW-GC well-graded gravel with clay, GP-GM poorly 
graded gravel with silt, GP-GC poorly graded gravel with clay. 

D 
Sands with 5 to 12% fines require dual symbols:  SW-SM well-graded 
sand with silt, SW-SC well-graded sand with clay, SP-SM poorly graded 
sand with silt, SP-SC poorly graded sand with clay 

E 
Cu = D60/D10     Cc = 

6010

2

30

DxD

)(D
 

F 
If soil contains  15% sand, add “with sand” to group name. 

G 
If fines classify as CL-ML, use dual symbol GC-GM, or SC-SM. 

 

H
If fines are organic, add “with organic fines” to group name. 

I 
If soil contains  15% gravel, add “with gravel” to group name. 

J 
If Atterberg limits plot in shaded area, soil is a CL-ML, silty clay. 

K 
If soil contains 15 to 29% plus No. 200, add “with sand” or “with 
gravel,” whichever is predominant. 

L 
If soil contains  30% plus No. 200 predominantly sand, add 
“sandy” to group name. 

M 
If soil contains  30% plus No. 200, predominantly gravel, 

add “gravelly” to group name. 
N 
PI  4 and plots on or above “A” line. 

O 
PI  4 or plots below “A” line. 

P 
PI plots on or above “A” line. 

Q 
PI plots below “A” line. 
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CONSTRUCTION STORMWATER POLLUTION PREVENTION ELEMENTS 
 

Objective of Stormwater Pollution Prevention Plan 

The purpose of a Construction Stormwater Pollution Prevention Plan (SWPPP) is to describe the 

potential for pollution problems during the duration of a construction project. The SWPPP also explains 

and illustrates the measures that may need to be taken on the construction site to control said 

problems. The SWPPP is a guideline for the Contractor to follow during the construction process to 

prevent erosion and migration of sediments. Erosion control measures are not limited to those that are 

identified in this SWPPP or on the temporary erosion and sediment control plans. Construction Best 

Management Practices (BMPs) shall be installed as necessary to meet the Department of Ecology’s and 

City of Tumwater’s guidelines for construction stormwater pollution prevention and the requirements 

that are set forth in the National Pollutant Discharge Elimination System (NPDES) Permit. 

 

This SWPPP was prepared in accordance to the established guidelines and BMPs that are set forth in 

2022 City of Tumwater DDECM. The DDECM describes the thirteen (13) elements of construction 

stormwater pollution prevention. The thirteen (13) elements include the following: 

 

• Element #1 – Preserve Vegetation/Mark Clearing Limits 

• Element #2 – Establish Construction Access 

• Element #3 – Control Flow Rates 

• Element #4 – Install Sediment Controls 

• Element #5 – Stabilize Soils 

• Element #6 – Protect Slopes 

• Element #7 – Protect Drain Inlets 

• Element #8 – Stabilize Channels and Outlets 

• Element #9 – Control Pollutants 

• Element #10 – Control Dewatering 

• Element #11 – Maintain BMPs 

• Element #12 – Manage the Project 

• Element #13 - Protection Low Impact Development BMPs 

 

Summary of Elements 

The BMPs listed in this report, or their equivalent, are required. Any revisions by the Contractor to the 

BMPs listed in the SWPPP shall be approved by the Engineer in writing. Thus, if the Contractor does not 

require a BMP or needs to modify a BMP, the Contractor shall document the reason(s) and present the 

documentation to the Engineer for approval. 

 

Element #1 - Preserve Vegetation/Mark Clearing Limits 

Prior to beginning land disturbing activities, which include site clearing and grading, the Contractor shall 

mark the clearing limits (including trees) that are to be preserved within the construction zone. High-

visibility fences shall be installed/erected as shown on the temporary erosion and sediment control plan 

and in accordance with the landscaping plan. The following BMPs are applicable for this project. If the 

following BMPs are not shown on the construction plan set, the Engineer reserves the right to direct the 

Contractor to install, construct, and/or implement said BMPs. 
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• BMP C101: Preserving Natural Vegetation 

• BMP C103: High-Visibility Plastic or Metal Fence with Backup Support 

 

Element #2 - Establish Construction Access 

A stabilized construction entrance shall be constructed to minimize the tracking of sediment onto any 

public road. During initial construction, the existing asphalt driveway may be used as a construction 

entrance.  The stabilized construction entrance shall be constructed per the TESC plans and details and 

in accordance with the requirements of BMP C105. 

 

• BMP C105: Stabilized Construction Entrance 

 

Element #3 - Control Flow Rates 

Properties and waterways downstream from the development site shall be protected from erosion due 

to increases in the volume, velocity, and/or peak flow rates of stormwater runoff from the project site. 

The following BMPs are applicable for this project. If the following BMPs are not shown on the 

construction plan set, the Engineer reserves the right to direct the Contractor to install, construct, 

and/or implement said BMPs. 

 

• BMP C240: Sediment Trap 

• BMP C241: Temporary Sediment Pond 

 

Element #4 - Install Sediment Controls 

Prior to leaving a construction site or prior to discharging into an infiltration facility, stormwater runoff 

must pass through a sediment pond or some other appropriate BMP for removal of sediments. Silt 

fencing shall be constructed as shown on the temporary and erosion sediment control plans. The 

following BMPs are applicable for this project. If the following BMPs are not shown on the construction 

plan set, the Engineer reserves the right to direct the Contractor to install, construct, and/or implement 

said BMPs. 

 

• BMP C230: Straw Bale Barrier 

• BMP C231: Brush Barrier 

• BMP C232: Gravel Filter Berm 

• BMP C233: Silt Fence 

• BMP C234: Vegetated Filter Strip 

• BMP C235: Straw Wattles 

• BMP C240: Sediment Trap 

• BMP C241: Temporary Sediment Pond 

• BMP C251: Construction Stormwater Filtration 

 

Element #5 - Stabilize Soils 

All exposed and unworked soils shall be stabilized by application of effective BMPs, which protect the 

soil from the erosive forces of raindrop impact, flowing water, and from wind erosion. From October 01 

through April 30 of each calendar year, no soils shall remain exposed and unworked form more than two 

(2) days. From May 01 to September 30 of each calendar year, no soils shall remain exposed and 
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unworked for more than seven (7) days. This condition applies to all on-site soils, whether at final grade 

or not. 

 

In areas where the on-site soils will remain unworked for more than the aforementioned time duration 

limits or have reached final grade, seeding and mulching shall be installed in accordance with BMP C120 

and C121. Sod shall be installed in accordance with BMP C124 for disturbed areas that require 

immediate vegetative cover. Dust control shall be used as needed to prevent wind transport of dust 

from disturbed soil surfaces and in accordance with BMP C140. If the following BMPs are not shown on 

the construction plan set, the Engineer reserves the right to direct the Contractor to install, construct, 

and/or implement said BMPs. 

 

BMP C120: Temporary and Permanent Seeding 

BMP C121: Mulching 

BMP C123: Plastic Covering 

BMP C124: Sodding 

BMP C125: Topsoiling 

BMP C140: Dust Control 

 

Element #6 - Protecting Slopes 

Slopes shall be constructed in such a manner that will minimize erosion. This shall include, but is not 

limited to: placing excavated material on the uphill side of trenches, collecting drainage at the top of 

slopes, etc. If the following BMPs are not shown on the construction plan set, the Engineer reserves the 

right to direct the Contractor to install, construct, and/or implement said BMPs. 

 

BMP C200: Interceptor Dike and Swale 

BMP C205: Subsurface Drains 

BMP C206: Level Spreader 

BMP C207: Check Dams 

 

Element #7 - Protect Drain Inlets 

All storm drain catch basins/inlets that are in use during construction, as well as all existing structures 

within the project limits, shall be protected so that stormwater runoff shall not enter any conveyance 

system without first being filtered or treated to remove sediment from sediment laden runoff. Install 

storm drain inlet protection devices as shown on the erosion and sediment control plans and in 

accordance with BMP C220. 

 

BMP C220: Storm Drain Inlet Protection 

 

Element #8 - Stabilize Channels and Outlets 

All temporary on-site conveyance channels shall be constructed and stabilized to prevent erosion. 

Stabilization that is adequate to prevent erosion of outlets and drainage channels shall be provided. If 

the following BMPs are not shown on the construction plan set, the Engineer reserves the right to direct 

the Contractor to install, construct, and/or implement said BMPs. 

 

BMP C202: Channel Lining 
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BMP C209: Outlet Protection 

 

Element #9 - Control Pollutants 

All pollutants, including waste materials and demolition of debris, that are generated or brought on-site 

during construction activities shall be handled and disposed of in a manner that does not cause 

contamination of stormwater. Maintenance and repair of heavy equipment and vehicles involving oil 

changes, hydraulic system drawdown, solvent and degreasing cleaning operations, fuel tank drawdown 

and removal, and other activities which may result in discharge or spillage of pollutants to the ground or 

into stormwater runoff must be conducted using spill prevention measures. Contaminated surfaces shall 

be cleaned immediately following any discharge or spill incident. Emergency repairs may be performed 

on-site using temporary plastic placed beneath and, if raining, over the vehicle. Application of 

agricultural chemicals, including fertilizers and pesticides, shall be conducted in a manner and at 

application rates that will not result in loss of chemical(s) to stormwater runoff. Manufacturers’ 

recommendations shall be followed for application rates and procedures. The following Source Control 

BMPs will be prepared/implemented by the Contractor for this project.  

 

• Maintenance of storm drainage facilities 

• Street sweeping at an interval that’s prescribed by the Engineer and/or the City of Tumwater 

 

Element #10 - Control Dewatering 

All foundation, vault, and trench dewatering activities shall be routed to a sediment pond for basic 

filtering/treatment. Clean, non-turbid dewatered water, as determined by the Certified Professional in 

Erosion and Sediment Control, can be discharged to systems tributary to state surface waters, provided 

the dewatering flow does not cause erosion or flooding to receiving waters. 

 

Highly turbid or otherwise contaminated dewatered water that’s from construction equipment 

operation, clamshell digging, concrete tremie pour, or work inside a cofferdam, shall be handled 

separately from stormwater at the site. Some disposal options, depending on site constraints, may 

include: 

 

• Transport off-site in a vehicle, such as a vacuum flush truck, for legal disposal in a manner that does 

not pollute State waters 

• On-site treatment using chemical treatment or other suitable treatment technologies 

• Sanitary sewer discharge with local sewer district’s approval if there is no other option 

 

Element #11 - Maintain BMPs 

All temporary and permanent erosion and sediment control BMPs shall be maintained and repaired as 

needed to assure continued performance of their intended function. All maintenance and repairs shall 

be completed in accordance with the practices, procedures, and materials for each respective BMP.  

Sediment Control BMPs shall be inspected weekly or after a runoff-producing storm event during the 

dry season and daily during the wet season. 

 

All temporary erosion and Sediment Control BMPs shall be removed within thirty (30) days after final 

site stabilization is achieved or after the temporary BMPs are no longer needed. Trapped sediment shall 
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be removed or stabilized on-site. Disturbed soil areas resulting from removal of BMPs or vegetation shall 

be permanently stabilized.  

 

Element #12 - Manage the Project 

• Phasing of Construction - the project shall be phased where feasible in order to prevent, to the 

maximum extent practicable, the transport of sediment from the site during construction. 

Revegetation of exposed areas and maintenance of said vegetation shall be an integral part of the 

clearing activities for each phase. 

 

• Seasonal Work Limitations - from October 01 through April 30, clearing, grading, and other soil 

disturbing activities shall only be permitted if shown to the satisfaction of the local permitting 

authority that silt-laden runoff will be prevented from leaving the construction site. 

 

The following activities are exempt for the seasonal clearing and grading limitations: 

 

1. Routine maintenance and necessary repair of erosion and sediment control BMPs. 

 

2. Routine maintenance of public facilities or existing utility structures that do not expose the soil 

or result in the removal of the vegetative cover to the soil. 

 

3. Activities where there is 100% infiltration of surface runoff within the site in approved and 

installed erosion and sediment control facilities. 

 

• Inspection and Monitoring - all BMPs shall be inspected, maintained, and repaired as needed to 

assure continued performance of their intended function. 

 

The Certified Professional in Erosion and Sediment Control for this project is 

______________________________. ______________________________ shall be on-site or on-call 

at all times during construction. The role of the Certified Professional in Erosion and Sediment 

Control is to identify problems or failures of erosion control measures in the field and to promptly 

initiate corrective measures. The Certified Professional in Erosion and Sediment Control shall be 

compensated by the Contractor.  

 

Sampling and analysis of discharged stormwater from the construction site may be necessary to 

ensure compliance with the standards. 

 

Whenever inspection and/or monitoring reveals that the BMPs identified in the Construction SWPPP 

are inadequate, due to the actual discharge of or potential to discharge a significant amount of any 

pollutant, the Construction SWPPP shall be modified, as appropriate, in a timely manner. 

 

• Maintenance of the Construction SWPPP - the Construction SWPPP shall be retained on-site or 

within reasonable access to the site. The Construction SWPPP shall be modified whenever there is a 

significant change in the design, construction, operation, and/or maintenance of any BMP. 
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Element #13 – Protect Low Impact Development BMPs 

Protect all infiltration trench areas from sedimentation through installation and maintenance of erosion 

and sediment control BMPs on portions of the site that drain into the proposed infiltration trench.  

Restore BMPs to their fully functioning condition if they accumulate sediment during construction. 

Restoring the BMP must include removal of sediment and any sediment-laden swale and/or pond soils, 

and replacing the removed soils with soils meeting the design specification. 

 

Prevent compacting the infiltration areas by excluding construction equipment and foot traffic. Protect 

completed lawn and landscaped areas from compaction due to construction equipment. Keep all heavy 

equipment off existing soils under LID facilities that have been excavated to final grade to retain the 

infiltration rate of the soils. 

 

• BMP C102: Buffer Zone 

• BMP C103: High Visibility Fence 

• BMP C200: Interceptor Dike and Swale 

• BMP C201: Grass-Lined Channels 

• BMP C207: Check Dams 

• BMP C208: Triangular Silt Dike 

• BMP C231: Brush Barrier 

• BMP C233: Silt Fence 

• BMP C234: Vegetated Strip 

 

PROJECT DESCRIPTION 
 

Location 

The proposed residential development site is located on Thurston County tax parcel numbers: 

12703211801 & 12703220802, in the City of Tumwater, Washington. 

 

Project Overview 

The proposed project spans across two (2) adjoining properties, combined for a total project area of 

approximately 1.77 acres. A multi-story storage building and the associated parking, sidewalks and 

utilities are proposed on the project site.    

 

EXISTING SITE CONDITIONS 
 

Existing Drainage System 

The site gradually slopes east to west with runoff generally infiltrating. Existing storm systems are in 

place along Littlerock Road SW to the east, and Tumwater Middle School to the south. To the north of 

the project is cleared land that contains overhead power lines and toward the west is undeveloped land 

with areas of clearing and areas of dense vegetation. All surrounding areas generally infiltrate 

stormwater runoff, however there is a natural low point approximately 200 feet to the west of the site 

where stormwater flows may collect in larger storm events.  
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Existing Topography & Vegetation 

The existing site has contains multiple single-family residential type buildings with lawn, landscaping and 

driveways. There are various landscaping trees, but the site has generally been cleared of any larger 

trees and dense vegetation. With the proposed development the site will be cleared of all existing 

structures and perimeter landscaping areas planted with approved trees and shrubs.  

 

ADJACENT AREAS 

South: Tumwater Middle School.  

West: Densely vegetated parcel with localized low point for the area.  

East: Littlerock Road SW 

North: Cleared and mostly undeveloped land with overhead power lines.   

 

CRITICAL AREAS 

There are no know critical areas on the site.  

 

SOILS 

The soil type is Nisqually Loamy Fine sand. The Hydrologic Soil Group classification is: A  

 

EROSION PROBLEM AREAS 

Potential on-site erosion control problems are not anticipated for this project. The site is generally flat 

and stormwater is expected to infiltrate.  

 

CONSTRUCTION PHASING 

This self-storage project will be completed in one (1) phase.  

 

CONSTRUCTION SCHEDULE 

Anticipated construction activities and sequences are shown in the following table. 

 

Table 1: Estimated Construction Schedule 

CONSTRUCTION ACTIVITY ANTICIPATED DATE OF COMPLETION 

Contractor Notice to Proceed 09/01/2023 

Install Erosion Control Facilities 09/02/2023 

Begin Site Rough Grading 09/05/2023 

Begin Installing Site Utilities 09/10/2023 
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Stabilize Site 10/01/2019 

Project Substantial Completion 04/01/2024 

 

ENGINEERING CALCULATIONS 
 

Refer to this project’s Stormwater Site Plan for stormwater design calculations. 

 

SITE PLAN 
 

TESC plans are enclosed in the Stormwater Site Plan 

 

REFERENCES 
 

City of Tumwater DDECM 2022. 

 

END OF CONSTRUCTION STORMWATER POLLUTION PREVENTION PLAN 

 



APPENDIX 4 
CONVEYANCE SIZING 

CALCULATIONS



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Tuesday, Jul 18 2023

Littlerock Storage Pipe Calc

Circular
Diameter (ft) =  0.67

Invert Elev (ft) =  100.00
Slope (%) =  1.00
N-Value =  0.012

Calculations
Compute by: Known Depth
Known Depth (ft) =  0.67

Highlighted
Depth (ft) =  0.67
Q (cfs) =  1.326
Area (sqft) =  0.35
Velocity (ft/s) =  3.76
Wetted Perim (ft) =  2.10
Crit Depth, Yc (ft) =  0.55
Top Width (ft) =  0.00
EGL (ft) =  0.89

0 1

Elev (ft)
Section

99.75

100.00

100.25

100.50

100.75

101.00

Reach (ft)



APPENDIX 5 
ENGINEERING PLANS
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