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Notes for Preparer:  

When completing the Stormwater Site Plan Report provide all required information in 

the textbox forms under each section and delete any sections from the report and 

appendices that are not applicable to the proposed project. Further information and 

guidance on the information required can be found in the comment bubbles to the right 

of each section. Once the report has been completed delete all comment bubbles and 

grey highlighted instructions, select the References tab and update the Table of 

Contents, and input the figure/table numbers and names in List of Figures and List of 

Tables under the contents page above.  

 

1. Project Information 
A. Project Contacts 

See Title Page for Stormwater Site Plan Development Team 

 

B. Property Owner 

Name Organization Mailing 
Address 

Contact 
Telephone 

Number 

Email Address 

(Insert Name) Micky LLC C/o Tacoma 

Subaru, PO Box 

111270, Tacoma, 

WA 98411  

253.468.2346 todd@toddwardllc.com 

 

C. Applicant (if different than Property Owner) 

Name Organization Mailing Address Contact Telephone 

Number 

Email Address 

(Insert Name) (Insert Name) (Insert Address) (Insert Phone Number) (Insert Email Address) 

 

D. Associated Permits 

i) Associated City of Tacoma Permit Number(s)  

SDEV23-0202 

ii) Other Federal, State, or Local Associated Permit Types and Numbers  

N/A 

 

E. Vesting 

i) City of Tacoma Stormwater Management Manual Edition Used 
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N/A 

ii) If using a manual other than the most current version, provide vesting justification: 

N/A   
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2. Project Overview 
 

A. Provide a brief description of the proposed project.  

This report accompanies the civil plans being submitted to the City of Tacoma for the 

construction of a new modification building at the Tacoma Subaru property on South 

Tacoma Way.  Proposed improvements include the demolition of three existing buildings 

and associated appurtenances.  After the new building is constructed, the surrounding 
asphalt lot will be regraded and repaved.  Water quality and flow control storm 

improvements will be constructed, as well as associated landscaping and striping 

improvements. A site development permit through the City of Tacoma is required for 

this work.   

The site is located at 3812 South Tacoma Way.  See Vicinity Map in Appendix D, 

Exhibit D-1.  The project site is located on tac parcel number 0220131004 and is 
approximately 44,200 square feet (1.015 AC) in area. Minor improvements will also take 

place on tax parcels 022131050 and 0220131135.  The parcels are located in Section 

13, Township 20, Range 02, Quarter 14.  
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3. Existing Project Site Conditions 
 

A. Answer the following questions, provide additional description, and provide 

figures (if necessary) to describe the existing site conditions.  

 

i) Describe in one or two sentences the existing project site use:  

The existing project site is used as a used car sales lot. There are multiple small sales 

structures located on the project site. The project site is mostly covered by existing impervious 

surfaces. 

 

ii) Describe in words or show on a figure the stormwater runoff patterns (natural and artificial) and 

the points where stormwater enters and exits the project site.  

 

All stormwater runoff in the existing condition utilizes sheet flow conveyance to the east over the 

existing parking lot area. There are two existing catch basins located onsite near the east 

property boundary. These catch basins collect and convey all onsite stormwater into the City of 

Tacoma Stormwater Drainage System located within South Tacoma Way. 

 

iii) Answer the following questions to help describe the existing site conditions.  If Answer is Yes, 

include an associated figure(s) that shows location.  Answers must be based upon site 

reconnaissance and readily available mapping data.  See SWMM – Volume 2, Chapter 3 for 

resources. 

 

Questions Answer  Data Source(s) 

Are groundwater protection areas 

located on the project site or within 

500 feet of the project site? 

☒Yes 

☐No 

☐Unknown 

Tacoma DART Map 

Are wetlands and/or their buffers 

located on the project site or within 

500 feet of the project site? 

☐Yes 

☒No 

☐Unknown 

Tacoma DART Map 

Are steep slopes located on the project 

site or within 500 feet of the project 

site? 

☐Yes 

☒No 

☐Unknown 

Tacoma DART Map 

Are floodplains located on the project 

site or within 500 feet of the project 

site? 

☐Yes 

☒No 

☐Unknown 

FEMA Map 53053C0301E 

Are streams located on the project site 

or within 500 feet of the project site? 
☐Yes 

☒No 

☐Unknown 

Tacoma DART Map 

Are creeks located on the project site 

or within 500 feet of the project site? 
☐Yes 

☒No 

☐Unknown 

Tacoma DART Map 

Are ravines located on the project site 

or within 500 feet of the project site? 
☐Yes Tacoma DART Map 
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☒No 

☐Unknown 

Are springs located on the project site 

or within 500 feet of the project site? 
☐Yes 

☒No 

☐Unknown 

Tacoma DART Map 

Are any other sensitive areas or critical 

areas located on the project site or 

within 500 feet of the project site? 

☐Yes 

☒No 

☐Unknown 

Tacoma DART Map 

Are any structures located on the 

project site? 
☒Yes 

☐No 

☐Unknown 

Tacoma DART Map 

Are any fuel tanks or other storage 

tanks (above or below-ground) located 

on the project site? 

☐Yes 

☒No 

☐Unknown 

Tacoma DART Map 

Are any groundwater wells located on 

the project site or within 100 feet of 

the project site? 

☐Yes 

☒No 

☐Unknown 

Tacoma DART Map 

Are any septic systems located on the 

project site or within 100 feet of the 

project site? 

☐Yes 

☒No 

☐Unknown 

 

Are any Superfund sites located on the 

project site or within 100 feet of the 

project site? 

☐Yes 

☒No 

☐Unknown 

Tacoma DART Map 

Are any Flood Hazard Areas located on 

the project site or within 100 feet of 

the project site? 

☐Yes 

☒No 

☐Unknown 

FEMA Map 53053C0301E 

Is the project located in the South 

Tacoma Groundwater Protection 

District? 

☒Yes 

☐No 

☐Unknown 

Tacoma DART Map 

Are any public or private easements 

located on the project site? 
☐Yes 

☒No 

☐Unknown 

Tacoma DART Map 

 

iv) Additional Information  

N/A 
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B. Existing Project Site Condition Basin Map 

i) Provide an existing conditions basin map  

 

Existing Conditions Map A-1  
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C. Downstream Flowpath – Existing Condition 

Downstream Flow Path A-2  
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4. Proposed Project Site Conditions 
 

A. Describe in words and provide figure(s) to describe the proposed project site 

conditions.   

 

i) Describe in one or two sentences the proposed project site use:  

The proposed project site will develop the existing site with a new 5,000 SF MOD Facility for 

Tacoma Subaru. This facility shall be used to detail and modify cars. 

ii) Describe in words or show on a figure the stormwater runoff patterns (natural and artificial) and 

the points where stormwater enters and exits the project site.  

 

Stormwater runoff in the proposed condition shall be collected and conveyed to the onsite 

infiltration facility. This facility shall be centrally located on the property. All hard surfaces on the 

west side of the site as well as centrally located shall be collected and conveyed to this system. 

All areas located on the east portion of the project site shall be conveyed to the east and 

discharged into the existing stormwater system.  

 

iii) Provide a figure showing:  

- the proposed improvements (buildings, sidewalks, parking lots, utilities, etc.),  

- fuel tanks (above and below ground) that are proposed or will remain in place, proposed 

groundwater wells on the project site 

- proposed septic systems 

- proposed public and private easements  

Developed Conditions Map A-3  

 

iv) Additional Information 

N/A 

 

 

 

 

 

 



 12  

B. Proposed Project Site Condition Basin Map  

Proposed Conditions Maps A-4  
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C. Downstream Flowpath – Proposed Condition  

The downstream flow path in the proposed condition is not changed by the proposed 

development. 

5. Minimum Requirement Determination 
 

A. Table 1 - Project Thresholds    
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B. Table 2- Receiving Waterbody Table  

Foss Waterway 

C. Table 3 – Minimum Requirements Required  

MR #1-5, 6 and 9  

 

D. Cumulative Impacts 

i. Cumulative Impacts  

To the best of our knowledge this table is not relevant to the proposed project. 

 

E. Flowcharts  
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6. Discussion of Minimum Requirements 
 

A. Minimum Requirement #1 – Preparation of a Stormwater Site Plan 

This Stormwater Site Plan Report and the Tacoma Subaru Mod Facility Civil Drawings are being used 

to meet Minimum Requirement #1. 

Description of Site Appropriate Development Principles 

Where practicable, projects shall use the following site appropriate development principles.  Put a 

checkmark next to the principles that will be used for the project.  Project design is not required to be 

changed in order to accommodate site appropriate development principles, but where feasible, 

these principles must be used.  If none of the site development principles are feasible, place a 

checkmark next to that box below.  

☒ Minimization of land disturbance by fitting development to the natural terrain. 

☒ Minimization of land disturbance by confining construction to the smallest area feasible and away 

from critical areas. 

☒ Preservation of natural vegetation. 

☐ Locating impervious surfaces over less permeable soils. 

☒ Clustering buildings. 

☐ Minimizing impervious surfaces. 

☐ Site appropriate development principles are not practicable because of project design. 

 

B. Minimum Requirement #2 – Construction Stormwater Pollution Prevention 

Plan 

The Construction Stormwater Pollution Prevention Plan is available as a stand-alone document as 

part of the Permit submittal.   
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C. Minimum Requirement #3 – Source Control  

i. Description of Final Site Use  

The developed site shall be used to detail and modify vehicles. As well as store vehicles in the 

parking lot area as in the existing condition.  

ii. Source Control BMPs   

BMP S102: Formation of a Pollution Prevention team 

BMP S103: Preventative Maintenance/Good Housekeeping 

BMP S104: Spill Prevention and Cleanup 
BMP S105: Employee Training 

BMP S106: Inspections 

BMP S107: Record Keeping 

BMP S108: Washing Best Management Practices for All Activities 

BMP S109: Cleaning or Washing of Tools, Equipment, and Machinery 
BMP S114: Loading and Unloading Areas for Liquid and Solid Material 

BMP S121: Parking and Storage for Vehicles and Equipment 

BMP S127: Building Repair, Remodeling, and Construction 

BMP S128: Roof and Building Drains  

BMP S129: Roof Vents 

BMP S134: De-Icing and Anti-Icing Operations for Streets and Highways 
BMP S135: Streets 

S139: Stormwater System Maintenance 

BMP S140: Dust Control at Disturbed Land Areas and Unpaved Roadways and Parking Lots 

BMP S142: Soil Erosion and Sediment Control at Commercial and Industrial Sites 

BMP S143: Landscaping and Lawn/Vegetation Management 
BMP S162: Proper Disposal 

 

D. Minimum Requirement #4 – Preserving Drainage Patterns and Outfalls 

i. Description of Drainage Patterns and Outfalls 

In the existing condition stormwater runoff utilizes sheet flow dispersion to the east. Stormwater 

is then collected within the onsite stormwater drainage system and conveyed to the The of 

Tacoma stormwater drainage system. From here stormwater is conveyed northeast and 

discharged into the Foss Waterway. Based on onsite soils, before development it is likely that 

stormwater was infiltrated into the existing soils.  

ii. Description of Concentrated and/or Increased Volume or Flowrate and Mitigation  

In the mitigated condition stormwater runoff form the proposed developments shall be collected into 

the proposed stormwater drainage system and conveyed to the proposed infiltration trench located 

onsite. By doing so, stormwater flow rates leaving the site are greatly reduced as the new infiltration 

facility has been sized to infiltrate 100% of stormwater runoff produced by the proposed 

improvements. 

E. Minimum Requirement #5 – Onsite Stormwater Management 

This project will utilize: LID 

The proposed project shall meet the LID Performance standard by utilizing BMP L602 Full 

Infiltration (Using the Stormtech Chamber systems) as well and BMP L613 Post-Construction Soil 
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Quality and Depth. Please see the attached WWHM calculations. In order to meet the LID 

performance standard a portion of the existing hard surface to remain shall be directed towards 

the infiltration facility while some of the replace hard surface shall be bypassed. Please see the 

Basin Maps above for reference to these areas. 

The stormwater infiltration system has been designed using a native design infiltration ate of 

0.50 in/hr. This rate is conservative compared to the 10 to 2 in/hr called out within the 

Geotechnical report. The reason for using this conservative infiltration rate is that this project is 

requesting a modification from the infiltration rate testing standards per the COT. Testing the 

native infiltration rate onsite presents many challenges as the location of the proposed 

infiltration facility is encumbered by existing building and utilities. The site is currently being 

utilized by the owner as a car sales lot and there is limited room to perform the required testing.  

It is our opinion that using this conservative infiltration rate should be acceptable for this project. 
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F. Minimum Requirement #6 – Stormwater Treatment 

i. Description of Compliance Need 

Treatment for this project site is required based on the site located and proposed infiltration facility. 

The site shall utilize a modular wetland facility to meet Basic treatment requirements onsite. 

ii. Compliance Mechanism(s)   

a. Treatment type required 

The site is located within the Groundwater Protection area of Tacoma and therefore is required to 

meet Basic Treatment Requirements. 

b. Stormwater treatment basin map 

Treatment Basin Map  

 

 

 

c.  State the BMP(s) being used.  

Modular Wetland MWS-L-6-8-V-UG 
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G. Minimum Requirement #7 – Flow Control 

i. Description of Compliance Need 

This project is not required to meet MR #7, However by meeting the LID Performance Standard 

MR #7 is achieved. 

H. Minimum Requirement #8 – Wetlands Protection 

 

To the best of our knowledge there are no known wetlands located on or near the 

proposed project site. 

I. Minimum Requirement #9 – Operation and Maintenance  

 

The Operation and Maintenance Manual is available as a stand-alone document as part of the 

Permit submittal. 
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7. Additional Protective Measure – Infrastructure Protection 
 

A. Description of Compliance Need  

Infrastructure protection measures and calculation should not be required for this project as the 

existing volume of runoff leaving the project site is being reduced. Therefore, existing City 

infrastructure should benefit from the proposed project. 
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8. Conveyance System Design 
 

A. Include all information necessary to show how the conveyance system was 

designed.  

 

Conveyance of this drainage system will consist of 6-inch downspout lines, 8-inch lines 

in the parking area, and 4-inch for the footing drains.  The parking area contributing to 

the parking storm system totals 16,700 square feet (0.383 acre).  Using the rational 

method with an asphalt (c=0.9) land cover and a minimum time of concentration, 25-

year storm (I=2.81 iph), this would produce a runoff of 0.97 cfs.  An 8-inch plastic pipe 

at 0.75 percent grade has a full flow capacity of 1.02 cfs.      

The maximum amount of roof going to the roof collector is just over half the building, 

5,930 square feet (0.134 acre).  With the same rational method inputs as above, this 

produces a runoff of 0.34 cfs.  A 6-inch plastic pipe at 50 percent capacity sloping at 1 

percent grade has a flow capacity of 0.36 cfs.   

Both the roof downspout collector and the parking lot pipes will be adequate to convey 

the 25-year storm flows. 

A full backwater analysis for this size of project should not be required. The proposed 

development will utilize 3 new catch basins. Each contributing area to these catch 

basins are less than a quarter acre which is industry standard for Type 1 catch basin 

collection areas. Utilizing the Mannings equation to demonstrate pipe depth is a 

conservative approach for such a small system. Further the WWHM model has been 
utilized to show 100% infiltration of stormwater runoff being collected by the proposed 

conveyance system. 

 

  



4/14/23, 10:55 AM Free Online Manning Pipe Flow Calculator

www.hawsedc.com/engcalcs/Manning-Pipe-Flow.php 1/1

Manning Formula Uniform Pipe Flow at Given Slope and Depth

Tacoma Subaru MOD
4.13.2013

Inputs
Pipe diameter, d .67  ft

Manning roughness, n 0.01

Pressure slope (possibly ? equal to pipe slope), S .005  rise/run

Percent of (or ratio to) full depth (100% or 1 if flowing full) 75  %

Results
Flow, Q (See notes) 1.0264 cfs
Velocity, v 3.6188 ft/sec
Velocity head, h 0.0620 m H2O
Flow area 0.2836 ft^2
Wetted perimeter 1.4032 ft
Hydraulic radius 0.2021 ft
Top width, T 0.5802 ft
Froude number, F 0.91
Average shear stress (tractive force), tau 0.0631 psf

Notes:

This is the flow and depth inside the pipe.
Getting the flow into the pipe may require significantly higher headwater depth. Add at least 1.5 times the velocity head to get the headwater depth
or see my 2-minute tutorial for standard culvert headwater calculations using HY-8.

0

0

v

http://www.engineeringtoolbox.com/mannings-roughness-d_799.html
http://www.hawsedc.com/pressureslope.php
https://www.engineeringtoolbox.com/froude-number-d_578.html
https://www.youtube.com/watch?v=0O1Ezk8SVxU


4/14/23, 10:58 AM Free Online Manning Pipe Flow Calculator

www.hawsedc.com/engcalcs/Manning-Pipe-Flow.php 1/1

Manning Formula Uniform Pipe Flow at Given Slope and Depth

Tacoma Subaru MOD
4.13.2013

Inputs
Pipe diameter, d .5  ft

Manning roughness, n 0.01

Pressure slope (possibly ? equal to pipe slope), S .01  rise/run

Percent of (or ratio to) full depth (100% or 1 if flowing full) 50  %

Results
Flow, Q (See notes) 0.3647 cfs
Velocity, v 3.7148 ft/sec
Velocity head, h 0.0654 m H2O
Flow area 0.0982 ft^2
Wetted perimeter 0.7854 ft
Hydraulic radius 0.1250 ft
Top width, T 0.5000 ft
Froude number, F 1.48
Average shear stress (tractive force), tau 0.0780 psf

Notes:

This is the flow and depth inside the pipe.
Getting the flow into the pipe may require significantly higher headwater depth. Add at least 1.5 times the velocity head to get the headwater depth
or see my 2-minute tutorial for standard culvert headwater calculations using HY-8.

0

0

v

http://www.engineeringtoolbox.com/mannings-roughness-d_799.html
http://www.hawsedc.com/pressureslope.php
https://www.engineeringtoolbox.com/froude-number-d_578.html
https://www.youtube.com/watch?v=0O1Ezk8SVxU
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Appendices 
 

A. Soils Report 
 

The Soils Report is available as a stand-alone document as part of the Permit submittal.  It is titled: 

Tacoma Subaru Addition, Associated Earth Sciences Incorporated, March 12, 2018 
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B. Stormwater Treatment Calculations 
 

  



MWS-L-6-8-V

WetlandMedia surface area = 3.2 ft x 18.8 ft = 60.16  ft2

 gpm/ft²

Solve for the pre treatment loading rate:

Q = 0.138 cfs = 61.94 gpm
Pretreatment surface area = 25.6 ft² per cartridge

61.94 gpm
25.6 ft²  x 1.5 cartridges

Solve for the required HGL:
Q = 1 cfs = 60.16 gpm
v = WetlandMedia loading rate = 1.03  gpm/ft²
A = wetland perimeter x height = P x h

Solve for height, h:

61.94  gpm
1.03        x 18.8

Q = vA;     Q = treatment flow rate;     v = cd √(2gh);     A= πD²/4
Treatment HGL, h = 3.2 ft
Discharge coefficient, cd

Coefficient of velocity, cv = 0.98
Coefficient of contraction for the orifice, cc = 0.62

cd =  cv x cc   = 0.61

Rewrite to solve for the diameter of the orifice:

Q = 0.138 cfs,   h= 3.2 ft, cd= 0.61 ,   g = 32.17 ft/s²

Required treatment flow rate = 0.138 cfs = 61.94 gpm

MWS-L-6-8 wetland perimeter = P = 18.8 ft x 1 media cages = 18.8 ft

WetlandMedia surface area = operating HGL x wetland perimeter

MWS ORIFICE SIZING

v pretreatment = Q/A  = = 1.61

3.2 ft=h = Q / (v *P) =

MWS-L-6-8 vault treatment capacity = 0.138 cfs = 61.94 gpm at 3.2 ft operating hydraulic grade line (HGL)

 gpm/ft²

The HGL within the MWS unit needs to be 3.2 ft in order to treat 0.138 cfs

This unit has 1 underdrain outlet, so cd = 1 x 0.61 = 0.61

WetlandMedia Loading Rate = 61.94 gpm / 1.03 ft2 = 1.03

FLOW-BASED SIZING
Discharge Equation: Q = vA

The diameter of the orifice needs to be 1.7 inches in order to produce a head of 3.2 ft in the MWS unit

D = √ (
π x 0.61 x √ (2 x 32.17 x 3.2 )

4 x 0.138
 = 0.141684 ft = 1.7 inches

𝐷 =  
4𝑄

𝜋𝐶𝑑 2𝑔ℎ
;

𝐴 =  
𝑄
𝑉 𝑟𝑒𝑤𝑟𝑖𝑡𝑒 →   

𝜋𝐷2

4 =  
𝑄

𝑐𝑑 2𝑔ℎ
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General Model Information
Project Name: 2220033QUALIT20230831

Site Name:

Site Address:

City:

Report Date: 8/31/2023

Gage: 40 IN WEST

Data Start: 10/01/1901

Data End: 09/30/2059

Timestep: 15 Minute

Precip Scale: 1.000

Version Date: 2021/10/18

Version: 4.2.18

POC Thresholds

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

High Flow Threshold for POC1: 50 Year



2220033QUALIT20230831 8/31/2023 3:00:19 PM Page 3

Landuse Basin Data
Predeveloped Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
 A B, Pasture, Flat  0.34

 Pervious Total 0.34

Impervious Land Use acre

 Impervious Total 0

 Basin Total 0.34

Element Flows To:
Surface Interflow Groundwater
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Mitigated Land Use

TREATMENT
Bypass: No

GroundWater: No

Pervious Land Use acre

 Pervious Total 0

Impervious Land Use acre
 ROADS FLAT         0.34

 Impervious Total 0.34

 Basin Total 0.34

Element Flows To:
Surface Interflow Groundwater
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Routing Elements
Predeveloped Routing
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Mitigated Routing
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Analysis Results
POC 1

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1
Total Pervious Area: 0.34
Total Impervious Area: 0

Mitigated Landuse Totals for POC #1
Total Pervious Area: 0
Total Impervious Area: 0.34

Flow Frequency Method: Log Pearson Type III 17B

Flow Frequency Return Periods for Predeveloped.  POC #1
Return Period Flow(cfs)
2 year 0.000274
5 year 0.000394
10 year 0.000496
25 year 0.000654
50 year 0.000797
100 year 0.000963

Flow Frequency Return Periods for Mitigated.  POC #1
Return Period Flow(cfs)
2 year 0.123933
5 year 0.165993
10 year 0.19651
25 year 0.23822
50 year 0.271655
100 year 0.30718

Annual Peaks
Annual Peaks for Predeveloped and Mitigated.  POC #1
Year Predeveloped Mitigated
1902 0.000 0.147
1903 0.000 0.162
1904 0.000 0.183
1905 0.000 0.083
1906 0.000 0.090
1907 0.000 0.123
1908 0.000 0.101
1909 0.000 0.125
1910 0.000 0.119
1911 0.000 0.134



2220033QUALIT20230831 8/31/2023 3:01:18 PM Page 8

1912 0.004 0.221
1913 0.000 0.097
1914 0.000 0.408
1915 0.000 0.084
1916 0.000 0.155
1917 0.000 0.058
1918 0.000 0.125
1919 0.000 0.078
1920 0.000 0.103
1921 0.000 0.087
1922 0.000 0.136
1923 0.000 0.094
1924 0.000 0.174
1925 0.000 0.076
1926 0.000 0.143
1927 0.000 0.122
1928 0.000 0.089
1929 0.000 0.177
1930 0.000 0.183
1931 0.000 0.090
1932 0.000 0.097
1933 0.000 0.096
1934 0.001 0.155
1935 0.000 0.080
1936 0.000 0.116
1937 0.000 0.155
1938 0.000 0.085
1939 0.000 0.101
1940 0.000 0.187
1941 0.000 0.203
1942 0.000 0.138
1943 0.000 0.136
1944 0.000 0.196
1945 0.000 0.148
1946 0.000 0.115
1947 0.000 0.090
1948 0.000 0.125
1949 0.000 0.191
1950 0.000 0.110
1951 0.000 0.166
1952 0.000 0.184
1953 0.000 0.169
1954 0.000 0.101
1955 0.000 0.096
1956 0.000 0.094
1957 0.000 0.100
1958 0.002 0.124
1959 0.000 0.124
1960 0.000 0.102
1961 0.000 0.280
1962 0.000 0.122
1963 0.000 0.089
1964 0.000 0.260
1965 0.000 0.117
1966 0.000 0.098
1967 0.000 0.137
1968 0.000 0.116
1969 0.000 0.104
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1970 0.000 0.117
1971 0.000 0.114
1972 0.000 0.354
1973 0.000 0.218
1974 0.000 0.159
1975 0.000 0.163
1976 0.000 0.175
1977 0.000 0.077
1978 0.000 0.127
1979 0.000 0.138
1980 0.000 0.133
1981 0.000 0.129
1982 0.000 0.102
1983 0.000 0.137
1984 0.000 0.135
1985 0.000 0.155
1986 0.000 0.079
1987 0.000 0.128
1988 0.000 0.083
1989 0.000 0.077
1990 0.000 0.101
1991 0.000 0.151
1992 0.000 0.144
1993 0.000 0.160
1994 0.000 0.111
1995 0.000 0.086
1996 0.001 0.115
1997 0.000 0.104
1998 0.000 0.123
1999 0.000 0.142
2000 0.000 0.116
2001 0.000 0.094
2002 0.000 0.170
2003 0.000 0.104
2004 0.000 0.148
2005 0.001 0.291
2006 0.000 0.134
2007 0.000 0.150
2008 0.000 0.124
2009 0.000 0.095
2010 0.000 0.120
2011 0.000 0.124
2012 0.000 0.118
2013 0.000 0.110
2014 0.000 0.110
2015 0.000 0.181
2016 0.000 0.113
2017 0.000 0.180
2018 0.001 0.109
2019 0.000 0.161
2020 0.000 0.131
2021 0.000 0.111
2022 0.000 0.187
2023 0.000 0.234
2024 0.000 0.249
2025 0.000 0.123
2026 0.000 0.148
2027 0.000 0.148
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2028 0.000 0.059
2029 0.000 0.095
2030 0.000 0.195
2031 0.000 0.062
2032 0.000 0.101
2033 0.000 0.128
2034 0.000 0.100
2035 0.000 0.123
2036 0.000 0.101
2037 0.000 0.135
2038 0.000 0.127
2039 0.000 0.260
2040 0.000 0.101
2041 0.000 0.128
2042 0.000 0.147
2043 0.000 0.162
2044 0.000 0.112
2045 0.000 0.089
2046 0.000 0.100
2047 0.000 0.123
2048 0.000 0.102
2049 0.000 0.151
2050 0.000 0.114
2051 0.000 0.158
2052 0.000 0.123
2053 0.000 0.103
2054 0.000 0.205
2055 0.000 0.116
2056 0.000 0.161
2057 0.000 0.080
2058 0.000 0.153
2059 0.002 0.194

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #1
Rank Predeveloped Mitigated
1 0.0038 0.4078
2 0.0019 0.3536
3 0.0019 0.2909
4 0.0013 0.2796
5 0.0010 0.2601
6 0.0008 0.2596
7 0.0005 0.2494
8 0.0004 0.2338
9 0.0004 0.2209
10 0.0003 0.2179
11 0.0003 0.2048
12 0.0003 0.2032
13 0.0003 0.1962
14 0.0003 0.1949
15 0.0003 0.1942
16 0.0003 0.1907
17 0.0003 0.1869
18 0.0003 0.1869
19 0.0003 0.1838
20 0.0003 0.1833
21 0.0003 0.1830
22 0.0003 0.1811
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23 0.0003 0.1803
24 0.0003 0.1766
25 0.0003 0.1745
26 0.0003 0.1739
27 0.0003 0.1705
28 0.0003 0.1689
29 0.0003 0.1664
30 0.0003 0.1633
31 0.0003 0.1625
32 0.0003 0.1616
33 0.0003 0.1611
34 0.0003 0.1606
35 0.0003 0.1602
36 0.0003 0.1589
37 0.0003 0.1583
38 0.0003 0.1555
39 0.0003 0.1553
40 0.0003 0.1551
41 0.0003 0.1549
42 0.0003 0.1530
43 0.0003 0.1510
44 0.0003 0.1505
45 0.0003 0.1500
46 0.0003 0.1484
47 0.0003 0.1483
48 0.0003 0.1482
49 0.0003 0.1481
50 0.0003 0.1467
51 0.0003 0.1466
52 0.0003 0.1435
53 0.0003 0.1433
54 0.0003 0.1421
55 0.0003 0.1384
56 0.0003 0.1379
57 0.0003 0.1372
58 0.0003 0.1366
59 0.0003 0.1363
60 0.0003 0.1362
61 0.0003 0.1355
62 0.0003 0.1353
63 0.0003 0.1344
64 0.0003 0.1342
65 0.0003 0.1331
66 0.0003 0.1312
67 0.0003 0.1286
68 0.0003 0.1284
69 0.0003 0.1279
70 0.0003 0.1276
71 0.0003 0.1274
72 0.0003 0.1266
73 0.0003 0.1250
74 0.0003 0.1250
75 0.0003 0.1245
76 0.0003 0.1244
77 0.0003 0.1243
78 0.0003 0.1240
79 0.0003 0.1238
80 0.0003 0.1234
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81 0.0003 0.1231
82 0.0003 0.1231
83 0.0003 0.1230
84 0.0003 0.1230
85 0.0003 0.1225
86 0.0003 0.1219
87 0.0003 0.1217
88 0.0003 0.1204
89 0.0003 0.1193
90 0.0003 0.1183
91 0.0003 0.1171
92 0.0003 0.1169
93 0.0003 0.1162
94 0.0003 0.1161
95 0.0003 0.1161
96 0.0003 0.1156
97 0.0003 0.1152
98 0.0003 0.1150
99 0.0003 0.1144
100 0.0003 0.1136
101 0.0003 0.1130
102 0.0003 0.1120
103 0.0003 0.1111
104 0.0003 0.1109
105 0.0003 0.1105
106 0.0003 0.1104
107 0.0003 0.1098
108 0.0003 0.1085
109 0.0003 0.1042
110 0.0003 0.1041
111 0.0003 0.1037
112 0.0003 0.1029
113 0.0003 0.1026
114 0.0003 0.1022
115 0.0003 0.1019
116 0.0003 0.1018
117 0.0003 0.1015
118 0.0003 0.1014
119 0.0003 0.1014
120 0.0003 0.1010
121 0.0003 0.1009
122 0.0003 0.1009
123 0.0003 0.1007
124 0.0003 0.1005
125 0.0003 0.1002
126 0.0003 0.1002
127 0.0003 0.0981
128 0.0003 0.0975
129 0.0003 0.0973
130 0.0003 0.0959
131 0.0003 0.0958
132 0.0003 0.0954
133 0.0003 0.0946
134 0.0003 0.0943
135 0.0003 0.0936
136 0.0002 0.0936
137 0.0002 0.0904
138 0.0002 0.0904
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139 0.0002 0.0904
140 0.0002 0.0893
141 0.0002 0.0888
142 0.0002 0.0885
143 0.0002 0.0871
144 0.0002 0.0861
145 0.0002 0.0846
146 0.0002 0.0840
147 0.0002 0.0827
148 0.0002 0.0827
149 0.0002 0.0804
150 0.0002 0.0797
151 0.0002 0.0789
152 0.0002 0.0784
153 0.0001 0.0771
154 0.0001 0.0766
155 0.0001 0.0760
156 0.0001 0.0615
157 0.0001 0.0586
158 0.0001 0.0581
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Duration Flows

Flow(cfs) Predev Mit Percentage Pass/Fail
0.0001 9014 1153441 12796 Fail
0.0001 8354 1142361 13674 Fail
0.0002 7534 1130727 15008 Fail
0.0002 6853 1119093 16329 Fail
0.0002 6371 1109675 17417 Fail
0.0002 5900 1099149 18629 Fail
0.0002 5432 1089177 20051 Fail
0.0002 5045 1080866 21424 Fail
0.0002 4620 1072002 23203 Fail
0.0002 4140 1063138 25679 Fail
0.0002 3733 1055936 28286 Fail
0.0002 3353 1047626 31244 Fail
0.0002 3055 1039870 34038 Fail
0.0002 2831 1033222 36496 Fail
0.0002 2424 1026020 42327 Fail
0.0002 2171 1018818 46928 Fail
0.0002 2004 1012724 50535 Fail
0.0003 1759 1006076 57195 Fail
0.0003 1516 999428 65925 Fail
0.0003 1290 993887 77045 Fail
0.0003 1017 987793 97128 Fail
0.0003 792 977821 123462 Fail
0.0003 650 972835 149666 Fail
0.0003 459 967295 210739 Fail
0.0003 260 961755 369905 Fail
0.0003 138 956769 693310 Fail
0.0003 67 951783 1420571 Fail
0.0003 66 946243 1433701 Fail
0.0003 65 942365 1449792 Fail
0.0003 62 937379 1511901 Fail
0.0003 62 932393 1503859 Fail
0.0003 62 928515 1497604 Fail
0.0004 61 923529 1513981 Fail
0.0004 60 919097 1531828 Fail
0.0004 57 915219 1605647 Fail
0.0004 54 910787 1686642 Fail
0.0004 51 906354 1777164 Fail
0.0004 51 903030 1770647 Fail
0.0004 50 898598 1797196 Fail
0.0004 49 894720 1825959 Fail
0.0004 48 891396 1857075 Fail
0.0004 47 887518 1888336 Fail
0.0004 45 883640 1963644 Fail
0.0004 44 880316 2000718 Fail
0.0004 44 876438 1991904 Fail
0.0004 43 873114 2030497 Fail
0.0004 43 869790 2022767 Fail
0.0005 43 866466 2015037 Fail
0.0005 42 863142 2055100 Fail
0.0005 42 859818 2047185 Fail
0.0005 41 856494 2089009 Fail
0.0005 41 853170 2080902 Fail
0.0005 41 850400 2074146 Fail
0.0005 40 847076 2117690 Fail
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0.0005 40 844306 2110765 Fail
0.0005 40 841536 2103840 Fail
0.0005 40 838212 2095530 Fail
0.0005 39 835442 2142158 Fail
0.0005 38 832672 2191242 Fail
0.0005 37 829902 2242978 Fail
0.0005 37 827132 2235491 Fail
0.0005 35 824362 2355320 Fail
0.0006 35 821591 2347402 Fail
0.0006 32 818821 2558815 Fail
0.0006 30 816605 2722016 Fail
0.0006 30 813835 2712783 Fail
0.0006 30 811065 2703550 Fail
0.0006 29 808849 2789134 Fail
0.0006 29 806079 2779582 Fail
0.0006 29 803309 2770031 Fail
0.0006 29 801093 2762389 Fail
0.0006 29 798877 2754748 Fail
0.0006 29 796107 2745196 Fail
0.0006 29 793891 2737555 Fail
0.0006 29 791675 2729913 Fail
0.0006 29 788905 2720362 Fail
0.0006 28 787243 2811582 Fail
0.0007 28 784473 2801689 Fail
0.0007 28 782257 2793775 Fail
0.0007 28 780595 2787839 Fail
0.0007 28 777825 2777946 Fail
0.0007 28 775609 2770032 Fail
0.0007 27 773947 2866470 Fail
0.0007 27 771731 2858262 Fail
0.0007 27 769515 2850055 Fail
0.0007 27 767299 2841848 Fail
0.0007 27 765083 2833640 Fail
0.0007 27 762867 2825433 Fail
0.0007 27 761205 2819277 Fail
0.0007 27 759543 2813122 Fail
0.0007 26 757327 2912796 Fail
0.0007 26 755665 2906403 Fail
0.0008 26 753449 2897880 Fail
0.0008 26 751233 2889357 Fail
0.0008 24 749571 3123212 Fail
0.0008 24 747355 3113979 Fail
0.0008 23 745693 3242143 Fail
0.0008 22 744031 3381959 Fail
0.0008 22 741815 3371886 Fail
0.0008 22 740153 3364331 Fail

The development has an increase in flow durations
from 1/2 Predeveloped 2 year flow to the 2 year flow
or more than a 10% increase from the 2 year to the 50
year flow.
The development has an increase in flow durations for
more than 50% of the flows for the range of the
duration analysis.
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Water Quality
Water Quality BMP Flow and Volume for POC #1
On-line facility volume: 0.0389 acre-feet
On-line facility target flow: 0.0527 cfs.
Adjusted for 15 min: 0.0527 cfs.
Off-line facility target flow: 0.0305 cfs.
Adjusted for 15 min: 0.0305 cfs.
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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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Predeveloped UCI File
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Mitigated UCI File
RUN

GLOBAL
  WWHM4 model simulation
  START       1901 10 01        END    2059 09 30
  RUN INTERP OUTPUT LEVEL    3    0
  RESUME     0 RUN     1                   UNIT SYSTEM     1
END GLOBAL

FILES
<File>  <Un#>   <-----------File Name------------------------------>***
<-ID->                                                              ***
WDM        26   2220033QUALIT20230831.wdm
MESSU      25   Mit2220033QUALIT20230831.MES
           27   Mit2220033QUALIT20230831.L61
           28   Mit2220033QUALIT20230831.L62
           30   POC2220033QUALIT202308311.dat
END FILES

OPN SEQUENCE
    INGRP              INDELT 00:15
      IMPLND       1
      COPY       501
      DISPLY       1
    END INGRP
END OPN SEQUENCE
DISPLY
  DISPLY-INFO1
    # -  #<----------Title----------->***TRAN PIVL DIG1 FIL1  PYR DIG2 FIL2 YRND
    1        TREATMENT                   MAX                    1    2   30    9
  END DISPLY-INFO1
END DISPLY
COPY
  TIMESERIES
    # -  #  NPT  NMN ***
    1         1    1
  501         1    1
  END TIMESERIES
END COPY
GENER 
  OPCODE
    #    # OPCD ***
  END OPCODE
  PARM
    #    #         K ***
  END PARM
END GENER
PERLND
  GEN-INFO
    <PLS ><-------Name------->NBLKS   Unit-systems   Printer ***
    # -  #                          User  t-series Engl Metr ***
                                           in  out           ***
  END GEN-INFO
  *** Section PWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC ***
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ***************************** PIVL  PYR
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC  *********
  END PRINT-INFO

  PWAT-PARM1
    <PLS >  PWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP UZFG  VCS  VUZ  VNN VIFW VIRC  VLE INFC  HWT ***
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  END PWAT-PARM1

  PWAT-PARM2
    <PLS >      PWATER input info: Part 2         ***
    # -  # ***FOREST      LZSN    INFILT      LSUR     SLSUR     KVARY     AGWRC
  END PWAT-PARM2

  PWAT-PARM3
    <PLS >      PWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN    INFEXP    INFILD    DEEPFR    BASETP    AGWETP
  END PWAT-PARM3
  PWAT-PARM4
    <PLS >     PWATER input info: Part 4                               ***
    # -  #     CEPSC      UZSN      NSUR     INTFW       IRC     LZETP ***
  END PWAT-PARM4

  PWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
              ran from 1990 to end of 1992 (pat 1-11-95) RUN 21 ***
    # -  # ***  CEPS      SURS       UZS      IFWS       LZS      AGWS      GWVS
  END PWAT-STATE1

END PERLND

IMPLND
  GEN-INFO
    <PLS ><-------Name------->   Unit-systems   Printer ***
    # -  #                     User  t-series Engl Metr ***
                                      in  out           ***
    1      ROADS/FLAT             1    1    1   27    0
  END GEN-INFO
  *** Section IWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL   ***
    1         0    0    1    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <ILS > ******** Print-flags ******** PIVL  PYR
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL    *********
    1         0    0    4    0    0    0    1    9    
  END PRINT-INFO

  IWAT-PARM1
    <PLS >  IWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP  VRS  VNN RTLI     ***
    1         0    0    0    0    0    
  END IWAT-PARM1

  IWAT-PARM2
    <PLS >      IWATER input info: Part 2         ***
    # -  # ***  LSUR     SLSUR      NSUR     RETSC    
    1            400      0.01       0.1       0.1
  END IWAT-PARM2

  IWAT-PARM3
    <PLS >      IWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN              
    1              0         0
  END IWAT-PARM3

  IWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
    # -  # ***  RETS      SURS  
    1              0         0
  END IWAT-STATE1

END IMPLND
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SCHEMATIC
<-Source->                  <--Area-->     <-Target->   MBLK   ***
<Name>   #                  <-factor->     <Name>   #   Tbl#   ***
TREATMENT***
IMPLND   1                        0.34     COPY   501     15

******Routing******
END SCHEMATIC

NETWORK
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
COPY   501 OUTPUT MEAN   1 1   48.4        DISPLY   1     INPUT  TIMSER 1

<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
END NETWORK

RCHRES
  GEN-INFO
    RCHRES       Name        Nexits   Unit Systems   Printer                 ***
    # -  #<------------------><---> User T-series  Engl Metr LKFG            ***
                                           in  out                           ***
  END GEN-INFO
  *** Section RCHRES***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ******************* PIVL  PYR
    # -  # HYDR ADCA CONS HEAT  SED  GQL OXRX NUTR PLNK PHCB PIVL  PYR  *********
  END PRINT-INFO

  HYDR-PARM1
    RCHRES  Flags for each HYDR Section                                      ***
    # -  #  VC A1 A2 A3  ODFVFG for each *** ODGTFG for each     FUNCT  for each
            FG FG FG FG  possible  exit  *** possible  exit      possible  exit
             *  *  *  *    *  *  *  *  *       *  *  *  *  *         ***
  END HYDR-PARM1

  HYDR-PARM2
    # -  #    FTABNO       LEN     DELTH     STCOR        KS      DB50       ***
  <------><--------><--------><--------><--------><--------><-------->       ***
  END HYDR-PARM2
  HYDR-INIT
    RCHRES  Initial conditions for each HYDR section                         ***
    # -  # ***   VOL     Initial  value  of COLIND     Initial  value  of OUTDGT
          *** ac-ft     for each possible exit        for each possible exit
  <------><-------->     <---><---><---><---><---> *** <---><---><---><---><--->
  END HYDR-INIT
END RCHRES

SPEC-ACTIONS
END SPEC-ACTIONS
FTABLES
END FTABLES

EXT SOURCES
<-Volume-> <Member> SsysSgap<--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   # <Name> # tem strg<-factor->strg <Name>   #   #        <Name> # #  ***
WDM      2 PREC     ENGL    1              PERLND   1 999 EXTNL  PREC
WDM      2 PREC     ENGL    1              IMPLND   1 999 EXTNL  PREC
WDM      1 EVAP     ENGL    1              PERLND   1 999 EXTNL  PETINP
WDM      1 EVAP     ENGL    1              IMPLND   1 999 EXTNL  PETINP
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END EXT SOURCES

EXT TARGETS
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Volume-> <Member> Tsys Tgap Amd ***
<Name>   #        <Name> # #<-factor->strg <Name>   # <Name>    tem strg strg***
COPY     1 OUTPUT MEAN   1 1     48.4      WDM    701 FLOW     ENGL      REPL
COPY   501 OUTPUT MEAN   1 1     48.4      WDM    801 FLOW     ENGL      REPL
END EXT TARGETS

MASS-LINK
<Volume>   <-Grp> <-Member-><--Mult-->     <Target>       <-Grp> <-Member->***
<Name>            <Name> # #<-factor->     <Name>                <Name> # #***
  MASS-LINK       15
IMPLND     IWATER SURO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   15

END MASS-LINK

END RUN
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Predeveloped HSPF Message File
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Mitigated HSPF Message File
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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

www.clearcreeksolutions.com

www.clearcreeksolutions.com
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C. Flow Control Calculations 
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General Model Information
WWHM2012 Project Name: 20230926flowcontrol

Site Name:

Site Address:

City:

Report Date: 9/26/2023

Gage: 38 IN CENTRAL

Data Start: 10/01/1901

Data End: 09/30/2059

Timestep: 15 Minute

Precip Scale: 1.000

Version Date: 2023/03/31

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, Lawn, Flat     0.26

 Pervious Total 0.26

Impervious Land Use acre
 ROOF TOPS FLAT     0.03
 PARKING FLAT       0.69

 Impervious Total 0.72

 Basin Total 0.98
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Mitigated Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre

 Pervious Total 0

Impervious Land Use acre
 ROOF TOPS FLAT     0.13
 PARKING FLAT       0.38

 Impervious Total 0.51

 Basin Total 0.51
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Basin  2
Bypass: Yes

GroundWater: No

Pervious Land Use acre
 A B, Lawn, Flat     0.27

 Pervious Total 0.27

Impervious Land Use acre
 SIDEWALKS FLAT     0.01
 PARKING FLAT       0.19

 Impervious Total 0.2

 Basin Total 0.47
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Routing Elements
Predeveloped Routing
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Mitigated Routing

Gravel Trench Bed 1
Bottom Length: 74.00 ft.
Bottom Width: 25.00 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: 1
Pour Space of material for first layer: 0.4
Material thickness of second layer: 3.75
Pour Space of material for second layer: 0.68
Material thickness of third layer: 0.75
Pour Space of material for third layer: 0.4
Infiltration On
Infiltration rate: 0.5
Infiltration safety factor: 1
Total Volume Infiltrated (ac-ft.): 205.262
Total Volume Through Riser (ac-ft.): 0.01
Total Volume Through Facility (ac-ft.): 205.272
Percent Infiltrated: 100
Total Precip Applied to Facility: 0
Total Evap From Facility: 0
Discharge Structure
Riser Height: 5.5 ft.
Riser Diameter: 12 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 0.042 0.000 0.000 0.000
0.0611 0.042 0.001 0.000 0.021
0.1222 0.042 0.002 0.000 0.021
0.1833 0.042 0.003 0.000 0.021
0.2444 0.042 0.004 0.000 0.021
0.3056 0.042 0.005 0.000 0.021
0.3667 0.042 0.006 0.000 0.021
0.4278 0.042 0.007 0.000 0.021
0.4889 0.042 0.008 0.000 0.021
0.5500 0.042 0.009 0.000 0.021
0.6111 0.042 0.010 0.000 0.021
0.6722 0.042 0.011 0.000 0.021
0.7333 0.042 0.012 0.000 0.021
0.7944 0.042 0.013 0.000 0.021
0.8556 0.042 0.014 0.000 0.021
0.9167 0.042 0.015 0.000 0.021
0.9778 0.042 0.016 0.000 0.021
1.0389 0.042 0.018 0.000 0.021
1.1000 0.042 0.020 0.000 0.021
1.1611 0.042 0.021 0.000 0.021
1.2222 0.042 0.023 0.000 0.021
1.2833 0.042 0.025 0.000 0.021
1.3444 0.042 0.027 0.000 0.021
1.4056 0.042 0.029 0.000 0.021
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1.4667 0.042 0.030 0.000 0.021
1.5278 0.042 0.032 0.000 0.021
1.5889 0.042 0.034 0.000 0.021
1.6500 0.042 0.036 0.000 0.021
1.7111 0.042 0.037 0.000 0.021
1.7722 0.042 0.039 0.000 0.021
1.8333 0.042 0.041 0.000 0.021
1.8944 0.042 0.043 0.000 0.021
1.9556 0.042 0.044 0.000 0.021
2.0167 0.042 0.046 0.000 0.021
2.0778 0.042 0.048 0.000 0.021
2.1389 0.042 0.050 0.000 0.021
2.2000 0.042 0.051 0.000 0.021
2.2611 0.042 0.053 0.000 0.021
2.3222 0.042 0.055 0.000 0.021
2.3833 0.042 0.057 0.000 0.021
2.4444 0.042 0.059 0.000 0.021
2.5056 0.042 0.060 0.000 0.021
2.5667 0.042 0.062 0.000 0.021
2.6278 0.042 0.064 0.000 0.021
2.6889 0.042 0.066 0.000 0.021
2.7500 0.042 0.067 0.000 0.021
2.8111 0.042 0.069 0.000 0.021
2.8722 0.042 0.071 0.000 0.021
2.9333 0.042 0.073 0.000 0.021
2.9944 0.042 0.074 0.000 0.021
3.0556 0.042 0.076 0.000 0.021
3.1167 0.042 0.078 0.000 0.021
3.1778 0.042 0.080 0.000 0.021
3.2389 0.042 0.081 0.000 0.021
3.3000 0.042 0.083 0.000 0.021
3.3611 0.042 0.085 0.000 0.021
3.4222 0.042 0.087 0.000 0.021
3.4833 0.042 0.089 0.000 0.021
3.5444 0.042 0.090 0.000 0.021
3.6056 0.042 0.092 0.000 0.021
3.6667 0.042 0.094 0.000 0.021
3.7278 0.042 0.096 0.000 0.021
3.7889 0.042 0.097 0.000 0.021
3.8500 0.042 0.099 0.000 0.021
3.9111 0.042 0.101 0.000 0.021
3.9722 0.042 0.103 0.000 0.021
4.0333 0.042 0.104 0.000 0.021
4.0944 0.042 0.106 0.000 0.021
4.1556 0.042 0.108 0.000 0.021
4.2167 0.042 0.110 0.000 0.021
4.2778 0.042 0.111 0.000 0.021
4.3389 0.042 0.113 0.000 0.021
4.4000 0.042 0.115 0.000 0.021
4.4611 0.042 0.117 0.000 0.021
4.5222 0.042 0.119 0.000 0.021
4.5833 0.042 0.120 0.000 0.021
4.6444 0.042 0.122 0.000 0.021
4.7056 0.042 0.124 0.000 0.021
4.7667 0.042 0.125 0.000 0.021
4.8278 0.042 0.126 0.000 0.021
4.8889 0.042 0.127 0.000 0.021
4.9500 0.042 0.128 0.000 0.021
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5.0111 0.042 0.129 0.000 0.021
5.0722 0.042 0.130 0.000 0.021
5.1333 0.042 0.131 0.000 0.021
5.1944 0.042 0.132 0.000 0.021
5.2556 0.042 0.133 0.000 0.021
5.3167 0.042 0.134 0.000 0.021
5.3778 0.042 0.135 0.000 0.021
5.4389 0.042 0.136 0.000 0.021
5.5000 0.042 0.137 0.000 0.021
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Analysis Results
POC 1

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1
Total Pervious Area: 0.26
Total Impervious Area: 0.72

Mitigated Landuse Totals for POC #1
Total Pervious Area: 0.27
Total Impervious Area: 0.71

Flow Frequency Method: Log Pearson Type III 17B

Flow Frequency Return Periods for Predeveloped.  POC #1
Return Period Flow(cfs)
2 year 0.25272
5 year 0.339512
10 year 0.402633
25 year 0.489066
50 year 0.558467
100 year 0.632301

Flow Frequency Return Periods for Mitigated.  POC #1
Return Period Flow(cfs)
2 year 0.070521
5 year 0.095034
10 year 0.112904
25 year 0.137421
50 year 0.157141
100 year 0.178148

Annual Peaks
Annual Peaks for Predeveloped and Mitigated.  POC #1
Year Predeveloped Mitigated
1902 0.298 0.083
1903 0.331 0.092
1904 0.374 0.104
1905 0.168 0.047
1906 0.188 0.052
1907 0.251 0.070
1908 0.206 0.057
1909 0.255 0.071
1910 0.243 0.068
1911 0.273 0.076
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1912 0.494 0.173
1913 0.197 0.055
1914 0.828 0.230
1915 0.170 0.047
1916 0.318 0.088
1917 0.120 0.033
1918 0.255 0.071
1919 0.156 0.043
1920 0.207 0.058
1921 0.178 0.049
1922 0.279 0.078
1923 0.195 0.054
1924 0.367 0.102
1925 0.154 0.043
1926 0.299 0.083
1927 0.244 0.068
1928 0.181 0.050
1929 0.361 0.100
1930 0.378 0.105
1931 0.182 0.051
1932 0.197 0.055
1933 0.195 0.054
1934 0.317 0.088
1935 0.168 0.047
1936 0.235 0.065
1937 0.349 0.097
1938 0.171 0.047
1939 0.215 0.060
1940 0.379 0.105
1941 0.374 0.104
1942 0.282 0.078
1943 0.279 0.077
1944 0.401 0.111
1945 0.304 0.084
1946 0.236 0.065
1947 0.184 0.051
1948 0.253 0.070
1949 0.391 0.109
1950 0.221 0.061
1951 0.334 0.093
1952 0.378 0.108
1953 0.348 0.098
1954 0.205 0.057
1955 0.191 0.053
1956 0.188 0.052
1957 0.204 0.057
1958 0.256 0.076
1959 0.260 0.078
1960 0.201 0.056
1961 0.573 0.159
1962 0.246 0.068
1963 0.183 0.051
1964 0.531 0.148
1965 0.239 0.069
1966 0.199 0.055
1967 0.279 0.078
1968 0.235 0.065
1969 0.212 0.059
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1970 0.241 0.067
1971 0.234 0.065
1972 0.773 0.215
1973 0.449 0.125
1974 0.325 0.090
1975 0.336 0.094
1976 0.358 0.099
1977 0.154 0.043
1978 0.267 0.080
1979 0.272 0.076
1980 0.268 0.075
1981 0.253 0.070
1982 0.206 0.057
1983 0.279 0.078
1984 0.277 0.077
1985 0.316 0.088
1986 0.160 0.045
1987 0.282 0.078
1988 0.168 0.047
1989 0.154 0.043
1990 0.203 0.056
1991 0.303 0.084
1992 0.288 0.080
1993 0.329 0.092
1994 0.225 0.063
1995 0.175 0.049
1996 0.236 0.066
1997 0.210 0.058
1998 0.250 0.069
1999 0.272 0.076
2000 0.239 0.066
2001 0.192 0.053
2002 0.348 0.097
2003 0.203 0.056
2004 0.305 0.085
2005 0.582 0.162
2006 0.273 0.076
2007 0.305 0.085
2008 0.252 0.070
2009 0.192 0.053
2010 0.247 0.069
2011 0.260 0.072
2012 0.241 0.067
2013 0.227 0.063
2014 0.220 0.061
2015 0.369 0.103
2016 0.231 0.064
2017 0.370 0.103
2018 0.231 0.072
2019 0.328 0.091
2020 0.269 0.075
2021 0.227 0.063
2022 0.385 0.107
2023 0.476 0.132
2024 0.511 0.144
2025 0.248 0.069
2026 0.272 0.076
2027 0.304 0.084
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2028 0.119 0.033
2029 0.195 0.055
2030 0.391 0.109
2031 0.123 0.034
2032 0.208 0.058
2033 0.261 0.073
2034 0.205 0.057
2035 0.252 0.070
2036 0.204 0.057
2037 0.275 0.076
2038 0.261 0.072
2039 0.524 0.146
2040 0.205 0.057
2041 0.260 0.072
2042 0.300 0.083
2043 0.332 0.092
2044 0.228 0.063
2045 0.185 0.051
2046 0.205 0.057
2047 0.253 0.070
2048 0.209 0.058
2049 0.309 0.086
2050 0.230 0.064
2051 0.325 0.090
2052 0.248 0.069
2053 0.211 0.059
2054 0.418 0.116
2055 0.256 0.071
2056 0.330 0.092
2057 0.163 0.045
2058 0.311 0.086
2059 0.388 0.108

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #1
Rank Predeveloped Mitigated
1 0.8280 0.2300
2 0.7730 0.2148
3 0.5820 0.1733
4 0.5733 0.1618
5 0.5310 0.1593
6 0.5241 0.1476
7 0.5114 0.1456
8 0.4938 0.1440
9 0.4759 0.1322
10 0.4489 0.1247
11 0.4183 0.1162
12 0.4008 0.1113
13 0.3909 0.1086
14 0.3906 0.1085
15 0.3879 0.1078
16 0.3852 0.1077
17 0.3788 0.1070
18 0.3782 0.1052
19 0.3778 0.1049
20 0.3744 0.1040
21 0.3743 0.1040
22 0.3702 0.1028
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23 0.3692 0.1026
24 0.3674 0.1020
25 0.3609 0.1003
26 0.3576 0.0993
27 0.3493 0.0976
28 0.3481 0.0970
29 0.3480 0.0969
30 0.3360 0.0939
31 0.3343 0.0929
32 0.3322 0.0923
33 0.3307 0.0919
34 0.3304 0.0918
35 0.3294 0.0915
36 0.3284 0.0914
37 0.3249 0.0903
38 0.3246 0.0902
39 0.3177 0.0882
40 0.3166 0.0879
41 0.3157 0.0877
42 0.3110 0.0864
43 0.3093 0.0859
44 0.3054 0.0848
45 0.3045 0.0846
46 0.3038 0.0844
47 0.3035 0.0843
48 0.3032 0.0842
49 0.3003 0.0834
50 0.2993 0.0831
51 0.2984 0.0829
52 0.2883 0.0801
53 0.2815 0.0801
54 0.2815 0.0782
55 0.2793 0.0782
56 0.2792 0.0781
57 0.2791 0.0780
58 0.2788 0.0776
59 0.2775 0.0775
60 0.2749 0.0774
61 0.2731 0.0771
62 0.2730 0.0764
63 0.2722 0.0762
64 0.2721 0.0759
65 0.2720 0.0758
66 0.2688 0.0757
67 0.2684 0.0756
68 0.2668 0.0756
69 0.2615 0.0748
70 0.2608 0.0746
71 0.2603 0.0727
72 0.2597 0.0725
73 0.2595 0.0723
74 0.2561 0.0722
75 0.2559 0.0715
76 0.2548 0.0711
77 0.2545 0.0709
78 0.2529 0.0708
79 0.2529 0.0704
80 0.2526 0.0703
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81 0.2519 0.0702
82 0.2517 0.0700
83 0.2511 0.0699
84 0.2501 0.0697
85 0.2481 0.0695
86 0.2479 0.0694
87 0.2467 0.0690
88 0.2465 0.0690
89 0.2438 0.0687
90 0.2434 0.0685
91 0.2413 0.0677
92 0.2408 0.0676
93 0.2391 0.0671
94 0.2389 0.0669
95 0.2357 0.0664
96 0.2355 0.0660
97 0.2353 0.0655
98 0.2349 0.0654
99 0.2340 0.0652
100 0.2313 0.0652
101 0.2307 0.0641
102 0.2304 0.0640
103 0.2282 0.0634
104 0.2271 0.0631
105 0.2266 0.0629
106 0.2254 0.0627
107 0.2210 0.0614
108 0.2196 0.0610
109 0.2149 0.0598
110 0.2122 0.0589
111 0.2107 0.0585
112 0.2105 0.0585
113 0.2085 0.0580
114 0.2081 0.0578
115 0.2071 0.0575
116 0.2064 0.0573
117 0.2058 0.0572
118 0.2054 0.0571
119 0.2051 0.0570
120 0.2048 0.0570
121 0.2047 0.0569
122 0.2044 0.0569
123 0.2038 0.0567
124 0.2030 0.0564
125 0.2029 0.0564
126 0.2009 0.0558
127 0.1992 0.0553
128 0.1973 0.0549
129 0.1965 0.0546
130 0.1955 0.0546
131 0.1949 0.0544
132 0.1946 0.0541
133 0.1921 0.0534
134 0.1916 0.0532
135 0.1911 0.0532
136 0.1883 0.0523
137 0.1879 0.0523
138 0.1847 0.0513



20230926flowcontrol 9/26/2023 5:42:29 PM Page 16

139 0.1840 0.0512
140 0.1832 0.0509
141 0.1822 0.0507
142 0.1808 0.0502
143 0.1776 0.0494
144 0.1752 0.0487
145 0.1707 0.0474
146 0.1698 0.0472
147 0.1680 0.0468
148 0.1679 0.0467
149 0.1679 0.0466
150 0.1625 0.0452
151 0.1603 0.0445
152 0.1556 0.0432
153 0.1536 0.0428
154 0.1536 0.0427
155 0.1535 0.0427
156 0.1230 0.0343
157 0.1200 0.0334
158 0.1189 0.0331
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
0.1264 4808 21 0 Pass
0.1307 4305 19 0 Pass
0.1351 3715 17 0 Pass
0.1395 3312 17 0 Pass
0.1438 2971 16 0 Pass
0.1482 2624 13 0 Pass
0.1525 2388 13 0 Pass
0.1569 2149 10 0 Pass
0.1613 1921 9 0 Pass
0.1656 1733 6 0 Pass
0.1700 1523 6 0 Pass
0.1744 1400 5 0 Pass
0.1787 1283 5 0 Pass
0.1831 1137 5 0 Pass
0.1875 1050 5 0 Pass
0.1918 970 3 0 Pass
0.1962 866 2 0 Pass
0.2006 800 2 0 Pass
0.2049 740 2 0 Pass
0.2093 654 2 0 Pass
0.2137 602 2 0 Pass
0.2180 543 1 0 Pass
0.2224 501 1 0 Pass
0.2267 473 1 0 Pass
0.2311 419 0 0 Pass
0.2355 391 0 0 Pass
0.2398 354 0 0 Pass
0.2442 322 0 0 Pass
0.2486 296 0 0 Pass
0.2529 270 0 0 Pass
0.2573 247 0 0 Pass
0.2617 222 0 0 Pass
0.2660 204 0 0 Pass
0.2704 189 0 0 Pass
0.2748 177 0 0 Pass
0.2791 158 0 0 Pass
0.2835 145 0 0 Pass
0.2879 137 0 0 Pass
0.2922 125 0 0 Pass
0.2966 122 0 0 Pass
0.3009 115 0 0 Pass
0.3053 104 0 0 Pass
0.3097 96 0 0 Pass
0.3140 90 0 0 Pass
0.3184 84 0 0 Pass
0.3228 80 0 0 Pass
0.3271 76 0 0 Pass
0.3315 66 0 0 Pass
0.3359 63 0 0 Pass
0.3402 61 0 0 Pass
0.3446 59 0 0 Pass
0.3490 58 0 0 Pass
0.3533 55 0 0 Pass
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0.3577 52 0 0 Pass
0.3621 48 0 0 Pass
0.3664 48 0 0 Pass
0.3708 44 0 0 Pass
0.3751 40 0 0 Pass
0.3795 36 0 0 Pass
0.3839 35 0 0 Pass
0.3882 32 0 0 Pass
0.3926 29 0 0 Pass
0.3970 29 0 0 Pass
0.4013 28 0 0 Pass
0.4057 28 0 0 Pass
0.4101 28 0 0 Pass
0.4144 28 0 0 Pass
0.4188 26 0 0 Pass
0.4232 25 0 0 Pass
0.4275 25 0 0 Pass
0.4319 24 0 0 Pass
0.4363 22 0 0 Pass
0.4406 21 0 0 Pass
0.4450 21 0 0 Pass
0.4493 19 0 0 Pass
0.4537 18 0 0 Pass
0.4581 18 0 0 Pass
0.4624 18 0 0 Pass
0.4668 17 0 0 Pass
0.4712 17 0 0 Pass
0.4755 17 0 0 Pass
0.4799 16 0 0 Pass
0.4843 16 0 0 Pass
0.4886 15 0 0 Pass
0.4930 14 0 0 Pass
0.4974 13 0 0 Pass
0.5017 12 0 0 Pass
0.5061 12 0 0 Pass
0.5105 12 0 0 Pass
0.5148 11 0 0 Pass
0.5192 11 0 0 Pass
0.5235 11 0 0 Pass
0.5279 10 0 0 Pass
0.5323 9 0 0 Pass
0.5366 9 0 0 Pass
0.5410 9 0 0 Pass
0.5454 9 0 0 Pass
0.5497 9 0 0 Pass
0.5541 8 0 0 Pass
0.5585 7 0 0 Pass
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Water Quality
Water Quality BMP Flow and Volume for POC #1
On-line facility volume: 0 acre-feet
On-line facility target flow: 0 cfs.
Adjusted for 15 min: 0 cfs.
Off-line facility target flow: 0 cfs.
Adjusted for 15 min: 0 cfs.
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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



20230926flowcontrol 9/26/2023 5:42:45 PM Page 23

Mitigated Schematic



20230926flowcontrol 9/26/2023 5:42:46 PM Page 24

Predeveloped UCI File
RUN

GLOBAL
  WWHM4 model simulation
  START       1901 10 01        END    2059 09 30
  RUN INTERP OUTPUT LEVEL    3    0
  RESUME     0 RUN     1                   UNIT SYSTEM     1
END GLOBAL

FILES
<File>  <Un#>   <-----------File Name------------------------------>***
<-ID->                                                              ***
WDM        26   20230926flowcontrol.wdm
MESSU      25   Pre20230926flowcontrol.MES
           27   Pre20230926flowcontrol.L61
           28   Pre20230926flowcontrol.L62
           30   POC20230926flowcontrol1.dat
END FILES

OPN SEQUENCE
    INGRP              INDELT 00:15
      PERLND       7
      IMPLND       4
      IMPLND      11
      COPY       501
      DISPLY       1
    END INGRP
END OPN SEQUENCE
DISPLY
  DISPLY-INFO1
    # -  #<----------Title----------->***TRAN PIVL DIG1 FIL1  PYR DIG2 FIL2 YRND
    1        Basin  1                    MAX                    1    2   30    9
  END DISPLY-INFO1
END DISPLY
COPY
  TIMESERIES
    # -  #  NPT  NMN ***
    1         1    1
  501         1    1
  END TIMESERIES
END COPY
GENER 
  OPCODE
    #    # OPCD ***
  END OPCODE
  PARM
    #    #         K ***
  END PARM
END GENER
PERLND
  GEN-INFO
    <PLS ><-------Name------->NBLKS   Unit-systems   Printer ***
    # -  #                          User  t-series Engl Metr ***
                                           in  out           ***
    7     A/B, Lawn, Flat         1    1    1    1   27    0
  END GEN-INFO
  *** Section PWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC ***
    7         0    0    1    0    0    0    0    0    0    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ***************************** PIVL  PYR
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC  *********
    7         0    0    4    0    0    0    0    0    0    0    0    0    1    9    
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  END PRINT-INFO

  PWAT-PARM1
    <PLS >  PWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP UZFG  VCS  VUZ  VNN VIFW VIRC  VLE INFC  HWT ***
    7         0    0    0    0    0    0    0    0    0    0    0    
  END PWAT-PARM1

  PWAT-PARM2
    <PLS >      PWATER input info: Part 2         ***
    # -  # ***FOREST      LZSN    INFILT      LSUR     SLSUR     KVARY     AGWRC
    7              0         5       0.8       400      0.05       0.3     0.996
  END PWAT-PARM2

  PWAT-PARM3
    <PLS >      PWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN    INFEXP    INFILD    DEEPFR    BASETP    AGWETP
    7              0         0         2         2         0         0         0
  END PWAT-PARM3
  PWAT-PARM4
    <PLS >     PWATER input info: Part 4                               ***
    # -  #     CEPSC      UZSN      NSUR     INTFW       IRC     LZETP ***
    7            0.1       0.5      0.25         0       0.7      0.25
  END PWAT-PARM4

  PWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
              ran from 1990 to end of 1992 (pat 1-11-95) RUN 21 ***
    # -  # ***  CEPS      SURS       UZS      IFWS       LZS      AGWS      GWVS
    7              0         0         0         0         3         1         0
  END PWAT-STATE1

END PERLND

IMPLND
  GEN-INFO
    <PLS ><-------Name------->   Unit-systems   Printer ***
    # -  #                     User  t-series Engl Metr ***
                                      in  out           ***
    4      ROOF TOPS/FLAT         1    1    1   27    0
   11      PARKING/FLAT           1    1    1   27    0
  END GEN-INFO
  *** Section IWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL   ***
    4         0    0    1    0    0    0    
   11         0    0    1    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <ILS > ******** Print-flags ******** PIVL  PYR
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL    *********
    4         0    0    4    0    0    4    1    9    
   11         0    0    4    0    0    0    1    9    
  END PRINT-INFO

  IWAT-PARM1
    <PLS >  IWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP  VRS  VNN RTLI     ***
    4         0    0    0    0    0    
   11         0    0    0    0    0    
  END IWAT-PARM1

  IWAT-PARM2
    <PLS >      IWATER input info: Part 2         ***
    # -  # ***  LSUR     SLSUR      NSUR     RETSC    
    4            400      0.01       0.1       0.1
   11            400      0.01       0.1       0.1
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  END IWAT-PARM2

  IWAT-PARM3
    <PLS >      IWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN              
    4              0         0
   11              0         0
  END IWAT-PARM3

  IWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
    # -  # ***  RETS      SURS  
    4              0         0
   11              0         0
  END IWAT-STATE1

END IMPLND

SCHEMATIC
<-Source->                  <--Area-->     <-Target->   MBLK   ***
<Name>   #                  <-factor->     <Name>   #   Tbl#   ***
Basin  1***
PERLND   7                        0.26     COPY   501     12
PERLND   7                        0.26     COPY   501     13
IMPLND   4                        0.03     COPY   501     15
IMPLND  11                        0.69     COPY   501     15

******Routing******
END SCHEMATIC

NETWORK
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
COPY   501 OUTPUT MEAN   1 1   48.4        DISPLY   1     INPUT  TIMSER 1

<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
END NETWORK

RCHRES
  GEN-INFO
    RCHRES       Name        Nexits   Unit Systems   Printer                 ***
    # -  #<------------------><---> User T-series  Engl Metr LKFG            ***
                                           in  out                           ***
  END GEN-INFO
  *** Section RCHRES***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ******************* PIVL  PYR
    # -  # HYDR ADCA CONS HEAT  SED  GQL OXRX NUTR PLNK PHCB PIVL  PYR  *********
  END PRINT-INFO

  HYDR-PARM1
    RCHRES  Flags for each HYDR Section                                      ***
    # -  #  VC A1 A2 A3  ODFVFG for each *** ODGTFG for each     FUNCT  for each
            FG FG FG FG  possible  exit  *** possible  exit      possible  exit
             *  *  *  *    *  *  *  *  *       *  *  *  *  *         ***
  END HYDR-PARM1

  HYDR-PARM2
    # -  #    FTABNO       LEN     DELTH     STCOR        KS      DB50       ***
  <------><--------><--------><--------><--------><--------><-------->       ***
  END HYDR-PARM2
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  HYDR-INIT
    RCHRES  Initial conditions for each HYDR section                         ***
    # -  # ***   VOL     Initial  value  of COLIND     Initial  value  of OUTDGT
          *** ac-ft     for each possible exit        for each possible exit
  <------><-------->     <---><---><---><---><---> *** <---><---><---><---><--->
  END HYDR-INIT
END RCHRES

SPEC-ACTIONS
END SPEC-ACTIONS
FTABLES
END FTABLES

EXT SOURCES
<-Volume-> <Member> SsysSgap<--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   # <Name> # tem strg<-factor->strg <Name>   #   #        <Name> # #  ***
WDM      2 PREC     ENGL    1              PERLND   1 999 EXTNL  PREC
WDM      2 PREC     ENGL    1              IMPLND   1 999 EXTNL  PREC
WDM      1 EVAP     ENGL    1              PERLND   1 999 EXTNL  PETINP
WDM      1 EVAP     ENGL    1              IMPLND   1 999 EXTNL  PETINP

END EXT SOURCES

EXT TARGETS
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Volume-> <Member> Tsys Tgap Amd ***
<Name>   #        <Name> # #<-factor->strg <Name>   # <Name>    tem strg strg***
COPY   501 OUTPUT MEAN   1 1     48.4      WDM    501 FLOW     ENGL      REPL
END EXT TARGETS

MASS-LINK
<Volume>   <-Grp> <-Member-><--Mult-->     <Target>       <-Grp> <-Member->***
<Name>            <Name> # #<-factor->     <Name>                <Name> # #***
  MASS-LINK       12
PERLND     PWATER SURO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   12

  MASS-LINK       13
PERLND     PWATER IFWO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   13

  MASS-LINK       15
IMPLND     IWATER SURO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   15

END MASS-LINK

END RUN
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Mitigated UCI File
RUN

GLOBAL
  WWHM4 model simulation
  START       1901 10 01        END    2059 09 30
  RUN INTERP OUTPUT LEVEL    3    0
  RESUME     0 RUN     1                   UNIT SYSTEM     1
END GLOBAL

FILES
<File>  <Un#>   <-----------File Name------------------------------>***
<-ID->                                                              ***
WDM        26   20230926flowcontrol.wdm
MESSU      25   Mit20230926flowcontrol.MES
           27   Mit20230926flowcontrol.L61
           28   Mit20230926flowcontrol.L62
           30   POC20230926flowcontrol1.dat
END FILES

OPN SEQUENCE
    INGRP              INDELT 00:15
      IMPLND       4
      IMPLND      11
      PERLND       7
      IMPLND       8
      RCHRES       1
      COPY         1
      COPY       501
      COPY       601
      DISPLY       1
    END INGRP
END OPN SEQUENCE
DISPLY
  DISPLY-INFO1
    # -  #<----------Title----------->***TRAN PIVL DIG1 FIL1  PYR DIG2 FIL2 YRND
    1        Gravel Trench Bed 1         MAX                    1    2   30    9
  END DISPLY-INFO1
END DISPLY
COPY
  TIMESERIES
    # -  #  NPT  NMN ***
    1         1    1
  501         1    1
  601         1    1
  END TIMESERIES
END COPY
GENER 
  OPCODE
    #    # OPCD ***
  END OPCODE
  PARM
    #    #         K ***
  END PARM
END GENER
PERLND
  GEN-INFO
    <PLS ><-------Name------->NBLKS   Unit-systems   Printer ***
    # -  #                          User  t-series Engl Metr ***
                                           in  out           ***
    7     A/B, Lawn, Flat         1    1    1    1   27    0
  END GEN-INFO
  *** Section PWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC ***
    7         0    0    1    0    0    0    0    0    0    0    0    0    
  END ACTIVITY
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  PRINT-INFO
    <PLS > ***************** Print-flags ***************************** PIVL  PYR
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC  *********
    7         0    0    4    0    0    0    0    0    0    0    0    0    1    9    
  END PRINT-INFO

  PWAT-PARM1
    <PLS >  PWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP UZFG  VCS  VUZ  VNN VIFW VIRC  VLE INFC  HWT ***
    7         0    0    0    0    0    0    0    0    0    0    0    
  END PWAT-PARM1

  PWAT-PARM2
    <PLS >      PWATER input info: Part 2         ***
    # -  # ***FOREST      LZSN    INFILT      LSUR     SLSUR     KVARY     AGWRC
    7              0         5       0.8       400      0.05       0.3     0.996
  END PWAT-PARM2

  PWAT-PARM3
    <PLS >      PWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN    INFEXP    INFILD    DEEPFR    BASETP    AGWETP
    7              0         0         2         2         0         0         0
  END PWAT-PARM3
  PWAT-PARM4
    <PLS >     PWATER input info: Part 4                               ***
    # -  #     CEPSC      UZSN      NSUR     INTFW       IRC     LZETP ***
    7            0.1       0.5      0.25         0       0.7      0.25
  END PWAT-PARM4

  PWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
              ran from 1990 to end of 1992 (pat 1-11-95) RUN 21 ***
    # -  # ***  CEPS      SURS       UZS      IFWS       LZS      AGWS      GWVS
    7              0         0         0         0         3         1         0
  END PWAT-STATE1

END PERLND

IMPLND
  GEN-INFO
    <PLS ><-------Name------->   Unit-systems   Printer ***
    # -  #                     User  t-series Engl Metr ***
                                      in  out           ***
    4      ROOF TOPS/FLAT         1    1    1   27    0
   11      PARKING/FLAT           1    1    1   27    0
    8      SIDEWALKS/FLAT         1    1    1   27    0
  END GEN-INFO
  *** Section IWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL   ***
    4         0    0    1    0    0    0    
   11         0    0    1    0    0    0    
    8         0    0    1    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <ILS > ******** Print-flags ******** PIVL  PYR
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL    *********
    4         0    0    4    0    0    4    1    9    
   11         0    0    4    0    0    0    1    9    
    8         0    0    4    0    0    0    1    9    
  END PRINT-INFO

  IWAT-PARM1
    <PLS >  IWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP  VRS  VNN RTLI     ***
    4         0    0    0    0    0    
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   11         0    0    0    0    0    
    8         0    0    0    0    0    
  END IWAT-PARM1

  IWAT-PARM2
    <PLS >      IWATER input info: Part 2         ***
    # -  # ***  LSUR     SLSUR      NSUR     RETSC    
    4            400      0.01       0.1       0.1
   11            400      0.01       0.1       0.1
    8            400      0.01       0.1       0.1
  END IWAT-PARM2

  IWAT-PARM3
    <PLS >      IWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN              
    4              0         0
   11              0         0
    8              0         0
  END IWAT-PARM3

  IWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
    # -  # ***  RETS      SURS  
    4              0         0
   11              0         0
    8              0         0
  END IWAT-STATE1

END IMPLND

SCHEMATIC
<-Source->                  <--Area-->     <-Target->   MBLK   ***
<Name>   #                  <-factor->     <Name>   #   Tbl#   ***
Basin  1***
IMPLND   4                        0.13     RCHRES   1      5
IMPLND  11                        0.38     RCHRES   1      5
Basin  2***
PERLND   7                        0.27     COPY   501     12
PERLND   7                        0.27     COPY   601     12
PERLND   7                        0.27     COPY   501     13
PERLND   7                        0.27     COPY   601     13
IMPLND   8                        0.01     COPY   501     15
IMPLND   8                        0.01     COPY   601     15
IMPLND  11                        0.19     COPY   501     15
IMPLND  11                        0.19     COPY   601     15

******Routing******
IMPLND   4                        0.13     COPY     1     15
IMPLND  11                        0.38     COPY     1     15
RCHRES   1                           1     COPY   501     17
END SCHEMATIC

NETWORK
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
COPY   501 OUTPUT MEAN   1 1   48.4        DISPLY   1     INPUT  TIMSER 1

<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
END NETWORK

RCHRES
  GEN-INFO
    RCHRES       Name        Nexits   Unit Systems   Printer                 ***
    # -  #<------------------><---> User T-series  Engl Metr LKFG            ***
                                           in  out                           ***
    1     Gravel Trench Be-006    2    1    1    1   28    0    1
  END GEN-INFO
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  *** Section RCHRES***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***
    1         1    0    0    0    0    0    0    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ******************* PIVL  PYR
    # -  # HYDR ADCA CONS HEAT  SED  GQL OXRX NUTR PLNK PHCB PIVL  PYR  *********
    1         4    0    0    0    0    0    0    0    0    0    1    9    
  END PRINT-INFO

  HYDR-PARM1
    RCHRES  Flags for each HYDR Section                                      ***
    # -  #  VC A1 A2 A3  ODFVFG for each *** ODGTFG for each     FUNCT  for each
            FG FG FG FG  possible  exit  *** possible  exit      possible  exit
             *  *  *  *    *  *  *  *  *       *  *  *  *  *         ***
    1        0  1  0  0    4  5  0  0  0       0  0  0  0  0       2  2  2  2  2
  END HYDR-PARM1

  HYDR-PARM2
    # -  #    FTABNO       LEN     DELTH     STCOR        KS      DB50       ***
  <------><--------><--------><--------><--------><--------><-------->       ***
    1              1      0.01       0.0       0.0       0.5       0.0
  END HYDR-PARM2
  HYDR-INIT
    RCHRES  Initial conditions for each HYDR section                         ***
    # -  # ***   VOL     Initial  value  of COLIND     Initial  value  of OUTDGT
          *** ac-ft     for each possible exit        for each possible exit
  <------><-------->     <---><---><---><---><---> *** <---><---><---><---><--->
    1            0         4.0  5.0  0.0  0.0  0.0       0.0  0.0  0.0  0.0  0.0
  END HYDR-INIT
END RCHRES

SPEC-ACTIONS
END SPEC-ACTIONS
FTABLES
  FTABLE      1
   92    5
     Depth      Area    Volume  Outflow1  Outflow2  Velocity  Travel Time***
      (ft)   (acres) (acre-ft)   (cfs)      (cfs)   (ft/sec)    (Minutes)***
  0.000000  0.042470  0.000000  0.000000  0.000000  
  0.061111  0.042470  0.001038  0.000000  0.021412  
  0.122222  0.042470  0.002076  0.000000  0.021412  
  0.183333  0.042470  0.003114  0.000000  0.021412  
  0.244444  0.042470  0.004153  0.000000  0.021412  
  0.305556  0.042470  0.005191  0.000000  0.021412  
  0.366667  0.042470  0.006229  0.000000  0.021412  
  0.427778  0.042470  0.007267  0.000000  0.021412  
  0.488889  0.042470  0.008305  0.000000  0.021412  
  0.550000  0.042470  0.009343  0.000000  0.021412  
  0.611111  0.042470  0.010382  0.000000  0.021412  
  0.672222  0.042470  0.011420  0.000000  0.021412  
  0.733333  0.042470  0.012458  0.000000  0.021412  
  0.794444  0.042470  0.013496  0.000000  0.021412  
  0.855556  0.042470  0.014534  0.000000  0.021412  
  0.916667  0.042470  0.015572  0.000000  0.021412  
  0.977778  0.042470  0.016611  0.000000  0.021412  
  1.038889  0.042470  0.018375  0.000000  0.021412  
  1.100000  0.042470  0.020140  0.000000  0.021412  
  1.161111  0.042470  0.021905  0.000000  0.021412  
  1.222222  0.042470  0.023670  0.000000  0.021412  
  1.283333  0.042470  0.025435  0.000000  0.021412  
  1.344444  0.042470  0.027200  0.000000  0.021412  
  1.405556  0.042470  0.028965  0.000000  0.021412  
  1.466667  0.042470  0.030730  0.000000  0.021412  
  1.527778  0.042470  0.032494  0.000000  0.021412  
  1.588889  0.042470  0.034259  0.000000  0.021412  
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  1.650000  0.042470  0.036024  0.000000  0.021412  
  1.711111  0.042470  0.037789  0.000000  0.021412  
  1.772222  0.042470  0.039554  0.000000  0.021412  
  1.833333  0.042470  0.041319  0.000000  0.021412  
  1.894444  0.042470  0.043084  0.000000  0.021412  
  1.955556  0.042470  0.044848  0.000000  0.021412  
  2.016667  0.042470  0.046613  0.000000  0.021412  
  2.077778  0.042470  0.048378  0.000000  0.021412  
  2.138889  0.042470  0.050143  0.000000  0.021412  
  2.200000  0.042470  0.051908  0.000000  0.021412  
  2.261111  0.042470  0.053673  0.000000  0.021412  
  2.322222  0.042470  0.055438  0.000000  0.021412  
  2.383333  0.042470  0.057203  0.000000  0.021412  
  2.444444  0.042470  0.058967  0.000000  0.021412  
  2.505556  0.042470  0.060732  0.000000  0.021412  
  2.566667  0.042470  0.062497  0.000000  0.021412  
  2.627778  0.042470  0.064262  0.000000  0.021412  
  2.688889  0.042470  0.066027  0.000000  0.021412  
  2.750000  0.042470  0.067792  0.000000  0.021412  
  2.811111  0.042470  0.069557  0.000000  0.021412  
  2.872222  0.042470  0.071322  0.000000  0.021412  
  2.933333  0.042470  0.073086  0.000000  0.021412  
  2.994444  0.042470  0.074851  0.000000  0.021412  
  3.055556  0.042470  0.076616  0.000000  0.021412  
  3.116667  0.042470  0.078381  0.000000  0.021412  
  3.177778  0.042470  0.080146  0.000000  0.021412  
  3.238889  0.042470  0.081911  0.000000  0.021412  
  3.300000  0.042470  0.083676  0.000000  0.021412  
  3.361111  0.042470  0.085441  0.000000  0.021412  
  3.422222  0.042470  0.087205  0.000000  0.021412  
  3.483333  0.042470  0.088970  0.000000  0.021412  
  3.544444  0.042470  0.090735  0.000000  0.021412  
  3.605556  0.042470  0.092500  0.000000  0.021412  
  3.666667  0.042470  0.094265  0.000000  0.021412  
  3.727778  0.042470  0.096030  0.000000  0.021412  
  3.788889  0.042470  0.097795  0.000000  0.021412  
  3.850000  0.042470  0.099559  0.000000  0.021412  
  3.911111  0.042470  0.101324  0.000000  0.021412  
  3.972222  0.042470  0.103089  0.000000  0.021412  
  4.033333  0.042470  0.104854  0.000000  0.021412  
  4.094444  0.042470  0.106619  0.000000  0.021412  
  4.155556  0.042470  0.108384  0.000000  0.021412  
  4.216667  0.042470  0.110149  0.000000  0.021412  
  4.277778  0.042470  0.111914  0.000000  0.021412  
  4.338889  0.042470  0.113678  0.000000  0.021412  
  4.400000  0.042470  0.115443  0.000000  0.021412  
  4.461111  0.042470  0.117208  0.000000  0.021412  
  4.522222  0.042470  0.118973  0.000000  0.021412  
  4.583333  0.042470  0.120738  0.000000  0.021412  
  4.644444  0.042470  0.122503  0.000000  0.021412  
  4.705556  0.042470  0.124268  0.000000  0.021412  
  4.766667  0.042470  0.125306  0.000000  0.021412  
  4.827778  0.042470  0.126344  0.000000  0.021412  
  4.888889  0.042470  0.127382  0.000000  0.021412  
  4.950000  0.042470  0.128420  0.000000  0.021412  
  5.011111  0.042470  0.129458  0.000000  0.021412  
  5.072222  0.042470  0.130497  0.000000  0.021412  
  5.133333  0.042470  0.131535  0.000000  0.021412  
  5.194444  0.042470  0.132573  0.000000  0.021412  
  5.255556  0.042470  0.133611  0.000000  0.021412  
  5.316667  0.042470  0.134649  0.000000  0.021412  
  5.377778  0.042470  0.135687  0.000000  0.021412  
  5.438889  0.042470  0.136726  0.000000  0.021412  
  5.500000  0.042470  0.137764  0.000000  0.021412  
  5.561111  0.042470  0.140359  0.159997  0.021412  
  END FTABLE  1
END FTABLES

EXT SOURCES
<-Volume-> <Member> SsysSgap<--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
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<Name>   # <Name> # tem strg<-factor->strg <Name>   #   #        <Name> # #  ***
WDM      2 PREC     ENGL    1              PERLND   1 999 EXTNL  PREC
WDM      2 PREC     ENGL    1              IMPLND   1 999 EXTNL  PREC
WDM      1 EVAP     ENGL    1              PERLND   1 999 EXTNL  PETINP
WDM      1 EVAP     ENGL    1              IMPLND   1 999 EXTNL  PETINP

END EXT SOURCES

EXT TARGETS
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Volume-> <Member> Tsys Tgap Amd ***
<Name>   #        <Name> # #<-factor->strg <Name>   # <Name>    tem strg strg***
COPY     1 OUTPUT MEAN   1 1     48.4      WDM    701 FLOW     ENGL      REPL
COPY   501 OUTPUT MEAN   1 1     48.4      WDM    801 FLOW     ENGL      REPL
COPY   601 OUTPUT MEAN   1 1     48.4      WDM    901 FLOW     ENGL      REPL
RCHRES   1 HYDR   RO     1 1        1      WDM   1000 FLOW     ENGL      REPL
RCHRES   1 HYDR   O      1 1        1      WDM   1001 FLOW     ENGL      REPL
RCHRES   1 HYDR   O      2 1        1      WDM   1002 FLOW     ENGL      REPL
RCHRES   1 HYDR   STAGE  1 1        1      WDM   1003 STAG     ENGL      REPL
END EXT TARGETS

MASS-LINK
<Volume>   <-Grp> <-Member-><--Mult-->     <Target>       <-Grp> <-Member->***
<Name>            <Name> # #<-factor->     <Name>                <Name> # #***
  MASS-LINK        5
IMPLND     IWATER SURO       0.083333      RCHRES         INFLOW IVOL
  END MASS-LINK    5

  MASS-LINK       12
PERLND     PWATER SURO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   12

  MASS-LINK       13
PERLND     PWATER IFWO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   13

  MASS-LINK       15
IMPLND     IWATER SURO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   15

  MASS-LINK       17
RCHRES     OFLOW  OVOL   1                 COPY           INPUT  MEAN
  END MASS-LINK   17

END MASS-LINK

END RUN
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Predeveloped HSPF Message File
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Mitigated HSPF Message File
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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

www.clearcreeksolutions.com

www.clearcreeksolutions.com
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D. Emerging Technology Use Level Designations 
 

Basic, Enhanced and Phosphorus Treatment  

 



 

November 2022 
 

GENERAL USE LEVEL DESIGNATION FOR BASIC (TSS) 

ENHANCED AND PHOSPHORUS TREATMENT 

 
For 

 

Contech Engineered Solutions, LLC (Contech) Modular Wetlands 

Linear 

 
Ecology’s Decision 

 

Based on Modular Wetland Systems, Inc, application submissions, including the Technical 

Evaluation Report, dated April 1, 2014, Ecology hereby issues the following use level 

designation: 

 

1. General Use Level Designation (GULD) for the Modular Wetlands Linear Stormwater 

Treatment System for Basic, Phosphorus, and Enhanced treatment 

• Sized at a hydraulic loading rate of: 

• 1 gallon per minute (gpm) per square foot (sq ft) of Wetland Cell 

Surface Area 

• Prefilter box (approved at either 22 inches or 33 inches tall) 

• 3.0 gpm/sq ft of prefilter box surface area for moderate 

pollutant loading rates (low to medium density residential 

basins). 

• 2.1 gpm/sq ft of prefilter box surface area for high pollutant 

loading rates (commercial and industrial basins). 

2. Ecology approves the Modular Wetlands Linear Stormwater Treatment System 

units for Basic, Phosphorus, and Enhanced treatment at the hydraulic loading rate 

listed above. Designers shall calculate the water quality design flow rates using the 

following procedures: 

• Western Washington:  For treatment installed upstream of detention or 

retention, the water quality design flow rate is the peak 15-minute water quality 

treatment design flow rate as calculated using the latest version of the Western 

Washington Hydrology Model or other Ecology- approved continuous runoff 

model. 



• Eastern Washington: For treatment installed upstream of detention or retention, 

the water quality design flow rate is the peak 15-minute water quality treatment 

design flow rate as calculated using one of the three methods described in 

Chapter 2.7.6 of the Stormwater Management Manual for Eastern Washington 

(SWMMEW) or local manual. 

• Entire State: For treatment installed downstream of detention, the water quality 

treatment design flow rate is the full 2-year release rate of the detention 

facility. 

3. These use level designations have no expiration date but may be amended or 

revoked by Ecology, and are subject to the conditions specified below. 

 

Ecology’s Conditions of Use 

Applicants shall comply with the following conditions: 

1) Design, assemble, install, operate, and maintain the Modular Wetlands Linear 

Stormwater Treatment System units, in accordance with Contech’s. applicable 

manuals and documents and the Ecology Decision. 

2) Each site plan must undergo Contech review and approval before site installation. 

This ensures that site grading and slope are appropriate for use of a Modular 

Wetlands Linear Stormwater Treatment System unit. 

3) Modular Wetlands Linear Stormwater Treatment System media shall conform to the 

specifications submitted to and approved by Ecology. 

4) The applicant tested the Modular Wetlands Linear Stormwater Treatment System with an 

external bypass weir. This weir limited the depth of water flowing through the media, and 

therefore the active treatment area, to below the root zone of the plants. This GULD applies 

to Modular Wetlands Linear Stormwater Treatment Systems whether plants are included in 

the final product or not. 

5) Maintenance: The required maintenance interval for stormwater treatment devices is often 

dependent upon the degree of pollutant loading from a particular drainage basin. Therefore, 

Ecology does not endorse or recommend a “one size fits all” maintenance cycle for a 

particular model/size of stormwater treatment technology. 

• Typically, Contech designs Modular Wetland systems for a target prefilter media life 

of 6 to 12 months. 

• Indications of the need for maintenance include effluent flow decreasing to 

below the design flow rate or decrease in treatment below required levels. 

• Owners/operators must inspect Modular Wetland systems for a minimum 

of twelve months from the start of post-construction operation to determine 

site-specific maintenance schedules and requirements. You must conduct 

inspections monthly during the wet season, and every other month during 

the dry season (According to the SWMMWW, the wet season in western 

Washington is October 1 to April 30. According to the SWMMEW, the wet 



season in eastern Washington is October 1 to June 30). After the first year 

of operation, owners/operators must conduct inspections based on the 

findings during the first year of inspections. 

• Conduct inspections by qualified personnel, follow manufacturer’s 

guidelines, and use methods capable of determining either a decrease in 

treated effluent flowrate and/or a decrease in pollutant removal ability. 

• When inspections are performed, the following findings typically serve as 

maintenance triggers: 

• Standing water remains in the vault between rain events, or 

• Bypass occurs during storms smaller than the design storm. 

• If excessive floatables (trash and debris) are present (but no standing 

water or excessive sedimentation), perform a minor maintenance 

consisting of gross solids removal, not prefilter media replacement. 

• Additional data collection will be used to create a correlation between 

pretreatment chamber sediment depth and pre-filter clogging (see 

Issues to be Addressed by the Company section below) 

6) Discharges from the Modular Wetlands Linear Stormwater Treatment System units 

shall not cause or contribute to water quality standards violations in receiving 

waters. 

 

 

Applicant: Contech Engineered Solutions, LLC 

 

Applicant’s Address: 11815 NE Glenn Widing Dr. 

 Portland, OR 97220 

 

Application Documents: 

 

Original Application for Conditional Use Level Designation, Modular Wetland System, Linear 

Stormwater Filtration System Modular Wetland Systems, Inc., January 2011 

 

Quality Assurance Project Plan: Modular Wetland System – Linear Treatment System 

Performance Monitoring Project, draft, January 2011  

 

Revised Application for Conditional Use Level Designation, Modular Wetland System, Linear 

Stormwater Filtration System Modular Wetland Systems, Inc., May 2011 

 

Memorandum: Modular Wetland System-Linear GULD Application Supplementary Data, April 

2014 

 

  



Technical Evaluation Report: Modular Wetland System Stormwater Treatment System 

Performance Monitoring, April 2014 

 

Applicant’s Use Level Request: 

 

• General Use Level Designation as a Basic, Enhanced, and Phosphorus treatment 

device in accordance with Ecology’s Guidance for Evaluating Emerging Stormwater 

Treatment Technologies Technology Assessment Protocol – Ecology (TAPE) January 

2011 Revision.  

 

Applicant’s Performance Claims: 

 

• The Modular Wetlands Linear is capable of removing a minimum of 80-percent of TSS 

from stormwater with influent concentrations between 100 and 200 mg/L. 

• The Modular Wetlands Linear is capable of removing a minimum of 50-percent of 

total phosphorus from stormwater with influent concentrations between 0.1 and 0.5 

mg/L. 

• The Modular Wetlands Linear is capable of removing a minimum 30-percent of 

dissolved copper from stormwater with influent concentrations between 0.005 and 

0.020 mg/L. 

• The Modular Wetlands Linear is capable of removing a minimum 60-percent of 

dissolved zinc from stormwater with influent concentrations between 0.02 and 0.30 

mg/L.  

 

Ecology’s Recommendations: 

 

• Contech has shown Ecology, through laboratory and field-testing, that the Modular 

Wetlands Linear Stormwater Treatment System filter system is capable of attaining 

Ecology’s Basic, Phosphorus, and Enhanced treatment goals. 

 

Findings of Fact: 

 

Laboratory Testing 

The Modular Wetlands Linear Stormwater Treatment System has the: 

• Capability to remove 99 percent of total suspended solids (using Sil-Co-Sil 106) in a 

quarter-scale model with influent concentrations of 270 mg/L. 

• Capability to remove 91 percent of total suspended solids (using Sil-Co-Sil 106) in 

laboratory conditions with influent concentrations of 84.6 mg/L at a flow rate of 3.0 gpm 

per square foot of media. 

• Capability to remove 93 percent of dissolved Copper in a quarter-scale model with 

influent concentrations of 0.757 mg/L. 

• Capability to remove 79 percent of dissolved Copper in laboratory conditions with 

influent concentrations of 0.567 mg/L at a flow rate of 3.0 gpm per square foot of media. 



• Capability to remove 80.5-percent of dissolved Zinc in a quarter-scale model with 

influent concentrations of 0.95 mg/L at a flow rate of 3.0 gpm per square foot of media. 

• Capability to remove 78-percent of dissolved Zinc in laboratory conditions with influent 

concentrations of 0.75 mg/L at a flow rate of 3.0 gpm per square foot of media. 

 

Field Testing 

• Modular Wetland Systems, Inc. conducted monitoring of an MWS-Linear (Model 

# MWS-L-4-13) from April 2012 through May 2013, at a transportation maintenance 

facility in Portland, Oregon. The manufacturer collected flow-weighted composite 

samples of the system’s influent and effluent during 28 separate storm events. The system 

treated approximately 75 percent of the runoff from 53.5 inches of rainfall during the 

monitoring period. The applicant sized the system at 1 gpm/sq ft. (wetland media) and 

3gpm/sq ft. (prefilter). 

• Influent TSS concentrations for qualifying sampled storm events ranged from 20 to 339 

mg/L. Average TSS removal for influent concentrations greater than 100 mg/L (n=7) 

averaged 85 percent. For influent concentrations in the range of 20-100 mg/L (n=18), the 

upper 95 percent confidence interval about the mean effluent concentration was 

12.8 mg/L. 

• Total phosphorus removal for 17 events with influent TP concentrations in the range of 

0.1 to 0.5 mg/L averaged 65 percent. A bootstrap estimate of the lower 95 percent 

confidence limit (LCL95) of the mean total phosphorus reduction was 58 percent. 

• The lower 95 percent confidence limit of the mean percent removal was 60.5 percent for 

dissolved zinc for influent concentrations in the range of 0.02 to 0.3 mg/L (n=11). 

The lower 95 percent confidence limit of the mean percent removal was 32.5 percent for 

dissolved copper for influent concentrations in the range of 0.005 to 0.02 mg/L (n=14) at 

flow rates up to 28 gpm (design flow rate 41 gpm). Laboratory test data augmented the 

data set, showing dissolved copper removal at the design flow rate of 41 gpm (93 percent 

reduction in influent dissolved copper of 0.757 mg/L). 

 

Issues to be addressed by the Company: 

 

1. Contech should collect maintenance and inspection data for the first year on all 

installations in the Northwest in order to assess standard maintenance requirements for 

various land uses in the region. Contech should use these data to establish required 

maintenance cycles. 

2. Contech should collect pre-treatment chamber sediment depth data for the first year of 

operation for all installations in the Northwest. Contech will use these data to create a 

correlation between sediment depth and pre-filter clogging. 

 

  



Technology Description: 

Download at  https://www.conteches.com/modular-wetlands 

 

Contact Information: 

 

Applicant: Jeremiah Lehman 

 Contech Engineered Solutions, LLC 

 11815 NE Glenn Widing Dr. 

 Portland, OR 97220 

 Jeremiah.Lehman@ContechES.com  

 

Applicant website: http://www.conteches.com   
 

Ecology web link: http://www.ecy.wa.gov/programs/wg/stormwater/newtech/index.html   

Ecology: Douglas C. Howie, P.E.  

Department of Ecology  

Water Quality Program  

(360) 870-0983 

douglas.howie@ecy.wa.gov 
 

Revision History 

Date Revision 

June 2011 Original use-level-designation document 

September 2012 Revised dates for TER and expiration 

January 2013 Modified Design Storm Description, added Revision Table, added 

maintenance discussion, modified format in accordance with Ecology 
standard 

December 2013 Updated name of Applicant 

April 2014 Approved GULD designation for Basic, Phosphorus, and Enhanced 

treatment 

December 2015 Updated GULD to document the acceptance of MWS – Linear Modular 

Wetland installations with or without the inclusion of plants  

July 2017 Revised Manufacturer Contact Information (name, address, and email) 

December 2019 Revised Manufacturer Contact Address 

July 2021 Added additional prefilter sized at 33 inches 

August 2021 Changed “Prefilter” to “Prefilter box” 

November 2022 Changed Contacts to Contech ES 

 

https://www.conteches.com/modular-wetlands
mailto:Jeremiah.Lehman@ContechES.com
http://www.conteches.com/
http://www.ecy.wa.gov/programs/wg/stormwater/newtech/index.html
mailto:sciu461@ecy.wa.gov


Table Notes - Do Not Copy Into SSP Surface Type Onsite Offsite Total Project Notes

See Glossary - Project Site Total Project Site Area (ft2) 25777 1087 26864

See Glossary - Site Total Site Area (ft2) 44200 1087 45287

0

See Glossary - Hard Surface Existing Hard Surface Area (ft2) 24366 1061 25427

See Glossary - Native Vegetation Existing Native Vegetation Area (ft2) 0 0 0

See Glossary - Vegetation Existing Vegetation Area (ft2) 1411 0 1411

See Glossary - Lawn/Landscaped Existing Lawn/Landscaped Area (ft2) 1411 26 1437

See Glossary - Pasture Existing  Pasture Area (ft2) 0 0 0

Equals E5/E2 * 100.  

<35% is considered new development; 

equal to or greater than 35% is redevelopment Existing Hard Surface Coverage (%) 0.945261279 0.976080957

See Glossary - New Hard Surface and Pollution 

Generating Hard Surface

If>5,000 and E33<50%, MR#6 and MR#9 

applies to new PGHS only and this is amount 

of PGHS that requires treatment. New Pollution Generating Hard Surface Area (ft2) 151 0 151

See Glossary - New Hard Surface.  This will be 

all other new hard surfaces that are not PGHS.

New Non-Pollution Generating Hard Surface Area 

(ft2) 26 26

(E12+E13) Total New Hard Surface Area (ft2) 151 26 177

See Glossary - Replaced Hard Surface and 

Pollution Generating Hard Surface

Replaced Pollution Generating Hard Surface Area 

(ft2) 13412 1061 14473

See Glossary - Replaced Hard Surface.  This 

will be all other replaced hard surfaces that are 

not PGHS.

Replaced Non-Pollution Generating Hard Surface 

Area (ft2) 5931 0 5931

(E15+E16) Total Replaced Hard Surface Area (ft2) 19343 1061 20404

(E14+E17)

>2,000 - Review MR #1-5

>5,000 - Review MR#1-9 Total of New Plus Replaced Hard Surface Area (ft2) 19494 1087 20581

(E12+E15)

>5,000 and B29>50%, MR#6 and MR#9 applies 

to new and replaced PGHS and this is amount 

of PGHS that requires treatment.

Total of New Plus Replaced Pollution Generating 

Hard Surface Area (ft2) 13563 1061 14624

See Glossary - Vegetation, Lawn Area, and 

Landscaped Areas

If >32,670 - Review MR#1-#9

Amount of Vegetation Converted to 

Lawn/Landscaped Area (ft2) 0 0 0

See Glossary - Native Vegetation and Pasture

If >108,900 - Review MR#1-#9 

Amount of Native Vegetation Converted to Pasture 

(ft2) 0 0 0

(E18+E20+E21)

The total hard surface and converted 

vegetation areas that require compliance with 

MRs if B29>50%.  Typically the amount of area 

requiring flow control if flow control is 

required.

Total of New Plus Replaced Hard Surfaces and 

Converted Vegetation Areas (ft2) 19494 1087 20581

(E14+E20+E21)

The total hard surface and converted 

vegetation areas that require compliance with 

MRs if E29<50%.  Typically the amount of area 

requiring flow control if flow control is 

required.

Total of New Hard Surfaces and Converted 

Vegetation Areas (ft2) 151 26 177

See Glossary - Hard Surface and Vegetation

Amount of Existing Hard Surface Converted to 

Vegetation (ft2) 324 0 324

See Glossary - Native Vegetation Amount of Native Vegetation to Remain (ft2) 0 0 0

See Glossary - Vegetation Amount of Existing Vegetation to Remain (ft2) 1237 0 1237

See Glossary - Existing Hard Surface Amount of Existing Hard Surface to Remain (ft2) 4266 0 4266

See Glossary - Lawn/Landscaped Areas

Amount of Existing Lawn/Landscaped to Remain 

(ft2) 1237 0 1237

See Glossary - Pasture Amount of Existing Pasture to Remain (ft2) 0 0 0

See Glossary - Land Disturbing Activities

If >7,000 - Review MR#1-5 Amount of Land Disturbing Activity (ft2) 25777 1087 26864

Construction Cost Estimates of proposed 

improvements and building improvements - 

including interior improvements. Value of Proposed Improvements ($) 450000 20,000 470000

Per Pierce County Auditor

Assessed value of Existing Project Site 

Improvements ($) 1018800 20,000 1038800

(E31/E32 * 100)

If >50%: new hard surfaces, replaced hard 

surfaces, and converted vegetation areas shall 

be comply with MR#1-9 as applicable.  

If <50%: Only New Hard Surfaces and 

Converted Vegetation Areas Comply with 

MR#1-9 as applicable.

Proposed Improvements Compared to Existing 

Project Site Improvements (%) 0.441696113 1 0.452445129
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THE EXISTING CULTURAL AND TOPOGRAPHIC DATA SHOWN ON THESE DRAWINGS
HAS BEEN PREPARED, IN PART, BASED UPON INFORMATION FURNISHED BY
OTHERS.  WHILE THIS INFORMATION IS BELIEVED TO BE RELIABLE, HENDRICKSON
ENGINEERING PLLC CANNOT ENSURE ACCURACY AND THUS IS NOT RESPONSIBLE
FOR THE ACCURACY OF THAT INFORMATION OR FOR ANY ERRORS OR OMISSIONS
WHICH MAY HAVE BEEN INCORPORATED INTO THESE DRAWINGS AS A RESULT.

TOPOGRAPHIC NOTE VERTICAL DATUM
CITY OF TACOMA NGVD 29

BENCHMARK 3760

DESC "X" ON SE BOLT OF STREET LIGHT POLE AT
THE SE CORNER OF THE INTERSECTION OF S 38TH
STREET AND SOUTH TACOMA WAY.
ELEV: 263.28'

BASIS OF BEARING
HELD SOUTH 88°42'01" EAST BETWEEN CITY OF TACOMA
CONTROL MONUMENTS #1220 AND #1033

GRAPHIC SCALE

0 20 40

1" = 20 FEET

10

N

HORIZONTAL DATUM
WASHINGTON STATE PLAN COORDINATE SYSTEM, SOUTH
ZONE (NAD 83/91)

BASED ON TIES CITY OFTACOMA MONUMENTS #34, 1033,
1219 AND 1220.

COT MONUMENT #1220
N 695117.01
E 1147556.43
FOUND 3" BRASS DISK W/PUNCH ON SURFACE AT INTX. OF
S. 38TH ST. AND UNION AVE.

CONSTRUCTION SEQUENCE
1. ARRANGE AND ATTEND A PRE-CONSTRUCTION MEETING WITH CITY OF

TACOMA.
2. STAKE / FLAG CLEARING AND CONSTRUCTION LIMITS.
3. CONSTRUCT ALL TEMPORARY EROSION CONTROL BMP'S ACCORDING TO THE

TESC PLAN. INSTALL INLET SEDIMENT PROTECTION EXISTING CATCH BASINS.
4. INSTALL CONSTRUCTION ENTRANCE AS NEEDED.
5. INSPECTION NUMBER 1. EROSION CONTROL.
6. DEMOLISH EXISTING SITE FEATURES.
7. MAINTAIN EROSION CONTROL MEASURES IN ACCORDANCE TO CITY OF

TACOMA STANDARDS AND MANUFACTURER'S RECOMMENDATIONS.
8. INSPECTION NUMBER 2. COMPLETION OF DEMOLITION AND CLEARING.
9. ROUGH GRADE SITE.
10. CONSTRUCT SANITARY, STORM, AND WATER SYSTEMS AND INSTALL INLET

SEDIMENT PROTECTION TO NEW CATCH BASINS.SANITARY SEWER AND
WATER ARE UNDER SEPARATE PERMITS AND COVER.

11. APPLY EROSION CONTROL MULCH AND SEEDING, STRAW MULCH OR EQUAL
TO AREAS THAT WILL NOT BE BROUGHT TO FINAL GRADE OR PERMANENTLY
VEGETATED WITHIN 7 DAYS OF EXPOSURE. DURING THE DRY SEASON, AND 2
DAYS OF EXPOSURE DURING THE WET SEASON (OCTOBER 1 - APRIL 30).

12. RELOCATE EROSION CONTROL MEASURES OR INSTALL NEW MEASURES  SO
THAT AS THE SITE CONDITIONS CHANGE, THE EROSION AND SEDIMENT
CONTROL IS ALWAYS IN ACCORDANCE TO THE CITY SWPPP MINIMUM
REQUIREMENTS.

13. FINAL GRADE SITE AND INSTALL FINAL SURFACE TREATMENTS. ENSURE THAT
SURFACE WATER IS POSITIVELY DIRECTED TOWARD PROPOSED STORM
COLLECTION FACILITIES.

14. INSPECTION NUMBER 3. COMPLETION OF EXCAVATION, FILL AND
EARTHWORK.

15. FINE GRADE PAVED AREA, POUR CURB & GUTTERS, AND PAVE ROADS.
16. REMOVE REMAINING TEMPORARY EROSION CONTROL ITEMS ONCE SITE HAD

BEEN STABILIZED AND UPON APPROVAL FROM PIERCE COUNTY.
17. COMPLETE FINAL LANDSCAPING.
18. INSPECTION NUMBER 4. COMPLETION OF PROJECT.

CUT/FILL NOTES
CUT SLOPES
SLOPES SHALL NOT BE STEEPER THAN 2 HORIZONTAL TO 1 VERTICAL, OR AS
RECOMENDED BY A SOILS ENGINEER.

THE CATCH POINT OF THE TOP OF THE SLOPE SHALL BE SET BACK FROM THE SITE
BOUNDARY LINE IN ACCORDANCE WITH THE FOLLOWING TABLE, UNLESS A
RETAINING WALL IS DESIGNED BY THE ENGINEER AND CONSTRUCTED FOR THE
PROJECT.

CUT DEPTH  SET BACK DISTANCE
UNDER 5 FEET  2 FEET
5 - 20 FEET HEIGHT/2
OVER 20 FEET  10 FEET

FILL STANDARDS
FILL LOCATION
SLOPES SHALL NOT BE STEEPER THAN SOILS ENGINEER RECOMMENDATIONS. FILL
SITES MUST BE APPROVED BY THE ENGINEER AS SUITABLE LOCATIONS FOR THE
PROPOSED FILL.

PREPARATION OF GROUND
THE GROUND SURFACE FOR FILLS OVER FIVE FEET IN HEIGHT SHALL BE
PREPARED BY REMOVING VEGETATION, NONCOMPLIANT FILL, TOPSOIL, AND
OTHER UNSUITABLE MATERIALS; SCARIFYING TO PROVIDE A BOND WITH THE NEW
FILL; AND, WHERE EXISTING SLOPES ARE STEEPER THAN 5 HORIZONTAL TO 1
VERTICAL, BY BENCHING INTO COMPETENT MATERIAL AS DETERMINED BY THE
ENGINEER.  THE BENCH UNDER THE TOE OF A FILL ON A SLOPE STEEPER THAN 5
HORIZONTAL TO 1 VERTICAL SHALL BE AT LEAST 10 FEET WIDE, OR AS
RECOMMENDED BY A SOILS ENGINEER.

SETBACK FROM PROPERTY LINES
THE TOE OR CATCH POINT OF FILL SLOPES SHALL BE SET BACK FROM THE SITE
BOUNDARY LINE IN ACCORDANCE WITH THE FOLLOWING TABLE, UNLESS A
RETAINING WALL IS DESIGNED BY THE ENGINEER AND CONSTRUCTED FOR THE
PROJECT.

FILL DEPTH SET BACK DISTANCE
UNDER 5 FEET  2 FEET
5 - 40 FEET HEIGHT/2
OVER 40 FEET  20 FEET

TESC NOTES
1. PROVIDE TEMPORARY EROSION CONTROL MEASURES AS

SHOWN ON PLANS. CONTRACTOR IS RESPONSIBLE FOR
MAINTAINING AND ADJUSTING EROSION CONTROL
FACILITIES AS SITE CONDITIONS CHANGE REFER TO T.E.S.C.
NOTES AND DETAILS ON SHEET C2.1.

2. CONTRACTOR SHALL DESIGNATE A WASHINGTON STATE
CERTIFIED EROSION AND SEDIMENT CONTROL LEAD
(CESCL) WHO WILL BE ON-SITE OR ON CALL AT ALL TIMES.
THE EROSION CONTROL LEAD SHALL HAVE THE AUTHORITY
TO IMPLEMENT THE STORMWATER POLLUTION PREVENTION
PLAN BASED ON SITE CONDITIONS WITHIN THEIR IF THE
METHODS INDICATED FOR EROSION AND SEDIMENT
CONTROL ARE NOT ADEQUATE, THE CESCL SHALL
IMPLEMENT ADDITIONAL METHODS AS REQUIRED.

3. CONTRACTOR SHALL IMPLEMENT AND CHANGE EROSION
CONTROL MEASURES AS NECESSITATED BY
CONSTRUCTION ACTIVITIES.

4. CONTRACTOR SHALL MAINTAIN BMP C150: MATERIALS ON
HAND, ON-SITE IN AN AREA EASILY ACCESSIBLE. REFER TO
SWPPP FOR BMP DESCRIPTION AND INFORMATION.

5. CONTRACTOR TO FOLLOW BMP C153: MATERIAL DELIVERY,
STORAGE AND CONTAINMENT IN THE STORAGE OF
HAZARDOUS MATERIALS ONSITE.REFER TO SWPPP FOR
BMP DESCRIPTION AND INFORMATION.

6. THIS TESC PLAN SHALL BE USED IN CONJUNCTION WITH
THE CONSTRUCTION SWPPP AND MAY BE MODIFIED AS SITE
CONDITIONS CHANGE BY THE CESCL.

7. SWEEP ADJACENT STREETS DAILY, AS REQUIRED BY THE
CITY OF TACOMA INSPECTOR AND AT COMPLETIONS OF
PROJECT. SEDIMENT TRACKED ONTO CITY STREETS MUST
BE SWEPT IMMEDIATELY.

8. PROVIDED PLASTIC, STRAW, OR OTHER APPROPRIATE BMP
ON DISTURBED SOILS NOT BEING WORKED FOR SHORT
PERIODS OF TIME DURING THE DRY SEASON. REFER TO
THE CSWPPP FOR STABILIZATION REQUIREMENTS DURING
THE WET SEASON AND FOR EXTENDED TIME PERIODS.

9. MAINTAIN EXISTING PAVEMENT FOR CONSTRUCTION
STAGING AND LAY DOWN AS LONG AS FEASIBLE. SWEEP AS
NECESSARY TO PREVENT DEBRIS AND SEDIMENT FROM
ENTERING STORM SYSTEM.

10. THE PROPOSED STORM SYSTEM CAN BE USED TO COLLECT
AND CONVEY STORMWATER DURING CONSTRUCTION.
CONSTRUCTION STORMWATER SHALL NOT BE RELEASED
WITHOUT TREATMENT TO APPROPRIATE TURBIDITY LEVELS.
STORM SYSTEM SHALL BE CLEANED PRIOR TO
ACCEPTANCE.

LEGEND
NEAT SAWCUT LINE

FILTER FABRIC FENCE

CLEARING LIMITS

INLET SEDIMENT PROTECTION

INTERCEPTOR SWALE

EXISTING PAVEMENT REMOVAL

EXISTING PAVEMENT TO REMAIN

EXISTING CONCRETE REMOVAL

EXISTING CONCRETE TO REMAIN

SC

SF

CL

IP

KEY NOTES
REMOVE EXISTING BUILDING AND ALL ASSOCIATED
APPURTENANCES.

REMOVE EXISTING CURB

EXISTING OVERHEAD POWER LINES TO BE REMOVED BY TACOMA
POWER OR LICENSED PURVEYOR.

REMOVED EXISTING LIGHT POLE TO BE RELOCATED.

REMOVE EXISTING FENCE

REMOVE EXISTING GATE

REMOVE EXISTING UTILITY AND ASSOCIATED APPURTENANCES
TO MAXIMUM EXTENT NEEDED FOR CONSTRUCTION.
REMOVE PORTION OF EXISTING ROCK WALL TO BE REPLACED
WITH CONCRETE STAIRS AND RETAINING STRUCTURES. SEE
SHEET C2.0

PROTECT EXISTING UTILITY TO REMAIN

SEDIMENT TRAP OVERFLOW RUNOFF FLOW PATH. RUNOFF
SHALL DISCHARGE INTO COT STOMRWATER SYSTEM. INLET
PROTECTION TO BE PROVIDED AND MAINTAINED AT ALL TIME.
PROPOSED LOCATION OF THE INFITRATION FACILITY. THIS
FACILITY SHALL BE PROTECTED ONSITE USING HIGH VISIBILITY
ORANGE FENCING. THE FENCING SHALL BE LOCATED AROUND
THE PERIMETER OF THE FACILITY UNTIL CONSTRUCTION OF THE
FACILITY IS COMPLETED. HEAVY MACHINERY SHALL NOT BE
PERMITTED TO DRIVE IN THIS LOCATION DURING THE DURATION
OF CONSTRUCTION.

1

2

3

4

5

6

7

8

9
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11

DEMOLITION GENERAL NOTES
1. CONTRACTOR IS RESPONSIBLE FOR ENSURING THAT ALL UTILITIES HAVE

BEEN DISCONNECTED PRIOR TO COMMENCING DEMOLITION.
2. REFER TO ELECTRICAL DRAWINGS FOR SITE ELECTRICAL

DEMOLITION/RELOCATION.
3. SIDE SEWER CONNECTIONS SHALL BE MAINTAINED.
4. CONTRACTOR SHALL MINIMIZE DUST GENERATION ONSITE BY SPRINKLING

THE SITE WITH WATER UNTIL A SURFACE IS WET. SEE BMP C140.
5. REFER TO SWPPP FOR ADDITIONAL INFORMATION REGARDING EROSION

CONTROL MEASURES.
6. CONTRACTOR SHALL STAGE DEMOLITION AND CONSTRUCTION IN SUCH

MANNER AS TO ALWAYS MAINTAIN A ROUTE FOR THE CONVEYANCE OF
STORMWATER FROM THE EXISTING SITE AND AREA UPSTREAM OF THE
CONSTRUCTION AREA.

7. INSTALL CONSTRUCTION FENCING TO SECURE SITE.

WET WEATHER NOTE
SITE SOILS ARE CONSIDERED TO BE MOISTURE
SENSITIVE AND CANNOT BE ADEQUATELY COMPACTED
DURING WET WEATHER CONDITIONS. CONTRACTOR MAY
NEED TO REMOVE EXCESSIVELY SATURATED SOILS OR
PROVIDED COVER METHODS IF CONSTRUCTION DURING
WET WEATHER. REFER TO GEO-TECHNICAL REPORT.
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TESC PLAN
2

C1.0

CESCL NOTE
A CERTIFIED EROSION AND SEDIMENT CONTROL
LEAD (CESCL), OR CERTIFIED PROFESSIONAL IN
EROSION AND SEDIMENT CONTROL IS REQUIRED FOR
THE PROJECT. THE NAMED PERSON OR FIRM SHALL
BE ON SITE OR ON-CALL AT ALL TIMES.
CONTACT: MR. CALEB HILGER
PHONE: 253.584.4766

EMERGENCY CONTACT
A 24-HOUR EMERGENCY CONTACT IS REQUIRED FOR
THIS PROJECT.
CONTACT: MR. CALEB HILGER
ADDRESS: 10905 25TH AVE E, TACOMA WA 98445
PHONE: 253.584.4766

PROJECT SITE AREA

ONISTE

PROJECT AREA = 25,777 SF

SITE AREA = 42,200 SF

OFFSITE

PROJECT AREA = 1,087 SF
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THE EXISTING CULTURAL AND TOPOGRAPHIC DATA SHOWN ON THESE DRAWINGS
HAS BEEN PREPARED, IN PART, BASED UPON INFORMATION FURNISHED BY
OTHERS.  WHILE THIS INFORMATION IS BELIEVED TO BE RELIABLE, HENDRICKSON
ENGINEERING PLLC CANNOT ENSURE ACCURACY AND THUS IS NOT RESPONSIBLE
FOR THE ACCURACY OF THAT INFORMATION OR FOR ANY ERRORS OR OMISSIONS
WHICH MAY HAVE BEEN INCORPORATED INTO THESE DRAWINGS AS A RESULT.

TOPOGRAPHIC NOTE VERTICAL DATUM
CITY OF TACOMA NGVD 29

BENCHMARK 3760

DESC "X" ON SE BOLT OF STREET LIGHT POLE AT
THE SE CORNER OF THE INTERSECTION OF S 38TH
STREET AND SOUTH TACOMA WAY.
ELEV: 263.28'

BASIS OF BEARING
HELD SOUTH 88°42'01" EAST BETWEEN CITY OF TACOMA
CONTROL MONUMENTS #1220 AND #1033

GRAPHIC SCALE
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1" = 20 FEET
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HORIZONTAL DATUM
WASHINGTON STATE PLAN COORDINATE SYSTEM, SOUTH
ZONE (NAD 83/91)

BASED ON TIES CITY OFTACOMA MONUMENTS #34, 1033,
1219 AND 1220.

COT MONUMENT #1220
N 695117.01
E 1147556.43
FOUND 3" BRASS DISK W/PUNCH ON SURFACE AT INTX. OF
S. 38TH ST. AND UNION AVE.

CONSTRUCTION SEQUENCE
1. ARRANGE AND ATTEND A PRE-CONSTRUCTION MEETING WITH CITY OF

TACOMA.
2. STAKE / FLAG CLEARING AND CONSTRUCTION LIMITS.
3. CONSTRUCT ALL TEMPORARY EROSION CONTROL BMP'S ACCORDING TO THE

TESC PLAN. INSTALL INLET SEDIMENT PROTECTION EXISTING CATCH BASINS.
4. INSTALL CONSTRUCTION ENTRANCE AS NEEDED.
5. INSPECTION NUMBER 1. EROSION CONTROL.
6. DEMOLISH EXISTING SITE FEATURES.
7. MAINTAIN EROSION CONTROL MEASURES IN ACCORDANCE TO CITY OF

TACOMA STANDARDS AND MANUFACTURER'S RECOMMENDATIONS.
8. INSPECTION NUMBER 2. COMPLETION OF DEMOLITION AND CLEARING.
9. ROUGH GRADE SITE.
10. CONSTRUCT SANITARY, STORM, AND WATER SYSTEMS AND INSTALL INLET

SEDIMENT PROTECTION TO NEW CATCH BASINS.SANITARY SEWER AND
WATER ARE UNDER SEPARATE PERMITS AND COVER.

11. APPLY EROSION CONTROL MULCH AND SEEDING, STRAW MULCH OR EQUAL
TO AREAS THAT WILL NOT BE BROUGHT TO FINAL GRADE OR PERMANENTLY
VEGETATED WITHIN 7 DAYS OF EXPOSURE. DURING THE DRY SEASON, AND 2
DAYS OF EXPOSURE DURING THE WET SEASON (OCTOBER 1 - APRIL 30).

12. RELOCATE EROSION CONTROL MEASURES OR INSTALL NEW MEASURES  SO
THAT AS THE SITE CONDITIONS CHANGE, THE EROSION AND SEDIMENT
CONTROL IS ALWAYS IN ACCORDANCE TO THE CITY SWPPP MINIMUM
REQUIREMENTS.

13. FINAL GRADE SITE AND INSTALL FINAL SURFACE TREATMENTS. ENSURE THAT
SURFACE WATER IS POSITIVELY DIRECTED TOWARD PROPOSED STORM
COLLECTION FACILITIES.

14. INSPECTION NUMBER 3. COMPLETION OF EXCAVATION, FILL AND
EARTHWORK.

15. FINE GRADE PAVED AREA, POUR CURB & GUTTERS, AND PAVE ROADS.
16. REMOVE REMAINING TEMPORARY EROSION CONTROL ITEMS ONCE SITE HAD

BEEN STABILIZED AND UPON APPROVAL FROM PIERCE COUNTY.
17. COMPLETE FINAL LANDSCAPING.
18. INSPECTION NUMBER 4. COMPLETION OF PROJECT.

CUT/FILL NOTES
CUT SLOPES
SLOPES SHALL NOT BE STEEPER THAN 2 HORIZONTAL TO 1 VERTICAL, OR AS
RECOMENDED BY A SOILS ENGINEER.

THE CATCH POINT OF THE TOP OF THE SLOPE SHALL BE SET BACK FROM THE SITE
BOUNDARY LINE IN ACCORDANCE WITH THE FOLLOWING TABLE, UNLESS A
RETAINING WALL IS DESIGNED BY THE ENGINEER AND CONSTRUCTED FOR THE
PROJECT.

CUT DEPTH  SET BACK DISTANCE
UNDER 5 FEET  2 FEET
5 - 20 FEET HEIGHT/2
OVER 20 FEET  10 FEET

FILL STANDARDS
FILL LOCATION
SLOPES SHALL NOT BE STEEPER THAN SOILS ENGINEER RECOMMENDATIONS. FILL
SITES MUST BE APPROVED BY THE ENGINEER AS SUITABLE LOCATIONS FOR THE
PROPOSED FILL.

PREPARATION OF GROUND
THE GROUND SURFACE FOR FILLS OVER FIVE FEET IN HEIGHT SHALL BE
PREPARED BY REMOVING VEGETATION, NONCOMPLIANT FILL, TOPSOIL, AND
OTHER UNSUITABLE MATERIALS; SCARIFYING TO PROVIDE A BOND WITH THE NEW
FILL; AND, WHERE EXISTING SLOPES ARE STEEPER THAN 5 HORIZONTAL TO 1
VERTICAL, BY BENCHING INTO COMPETENT MATERIAL AS DETERMINED BY THE
ENGINEER.  THE BENCH UNDER THE TOE OF A FILL ON A SLOPE STEEPER THAN 5
HORIZONTAL TO 1 VERTICAL SHALL BE AT LEAST 10 FEET WIDE, OR AS
RECOMMENDED BY A SOILS ENGINEER.

SETBACK FROM PROPERTY LINES
THE TOE OR CATCH POINT OF FILL SLOPES SHALL BE SET BACK FROM THE SITE
BOUNDARY LINE IN ACCORDANCE WITH THE FOLLOWING TABLE, UNLESS A
RETAINING WALL IS DESIGNED BY THE ENGINEER AND CONSTRUCTED FOR THE
PROJECT.

FILL DEPTH SET BACK DISTANCE
UNDER 5 FEET  2 FEET
5 - 40 FEET HEIGHT/2
OVER 40 FEET  20 FEET

TESC NOTES
1. PROVIDE TEMPORARY EROSION CONTROL MEASURES AS

SHOWN ON PLANS. CONTRACTOR IS RESPONSIBLE FOR
MAINTAINING AND ADJUSTING EROSION CONTROL
FACILITIES AS SITE CONDITIONS CHANGE REFER TO T.E.S.C.
NOTES AND DETAILS ON SHEET C2.1.

2. CONTRACTOR SHALL DESIGNATE A WASHINGTON STATE
CERTIFIED EROSION AND SEDIMENT CONTROL LEAD
(CESCL) WHO WILL BE ON-SITE OR ON CALL AT ALL TIMES.
THE EROSION CONTROL LEAD SHALL HAVE THE AUTHORITY
TO IMPLEMENT THE STORMWATER POLLUTION PREVENTION
PLAN BASED ON SITE CONDITIONS WITHIN THEIR IF THE
METHODS INDICATED FOR EROSION AND SEDIMENT
CONTROL ARE NOT ADEQUATE, THE CESCL SHALL
IMPLEMENT ADDITIONAL METHODS AS REQUIRED.

3. CONTRACTOR SHALL IMPLEMENT AND CHANGE EROSION
CONTROL MEASURES AS NECESSITATED BY
CONSTRUCTION ACTIVITIES.

4. CONTRACTOR SHALL MAINTAIN BMP C150: MATERIALS ON
HAND, ON-SITE IN AN AREA EASILY ACCESSIBLE. REFER TO
SWPPP FOR BMP DESCRIPTION AND INFORMATION.

5. CONTRACTOR TO FOLLOW BMP C153: MATERIAL DELIVERY,
STORAGE AND CONTAINMENT IN THE STORAGE OF
HAZARDOUS MATERIALS ONSITE.REFER TO SWPPP FOR
BMP DESCRIPTION AND INFORMATION.

6. THIS TESC PLAN SHALL BE USED IN CONJUNCTION WITH
THE CONSTRUCTION SWPPP AND MAY BE MODIFIED AS SITE
CONDITIONS CHANGE BY THE CESCL.

7. SWEEP ADJACENT STREETS DAILY, AS REQUIRED BY THE
CITY OF TACOMA INSPECTOR AND AT COMPLETIONS OF
PROJECT. SEDIMENT TRACKED ONTO CITY STREETS MUST
BE SWEPT IMMEDIATELY.

8. PROVIDED PLASTIC, STRAW, OR OTHER APPROPRIATE BMP
ON DISTURBED SOILS NOT BEING WORKED FOR SHORT
PERIODS OF TIME DURING THE DRY SEASON. REFER TO
THE CSWPPP FOR STABILIZATION REQUIREMENTS DURING
THE WET SEASON AND FOR EXTENDED TIME PERIODS.

9. MAINTAIN EXISTING PAVEMENT FOR CONSTRUCTION
STAGING AND LAY DOWN AS LONG AS FEASIBLE. SWEEP AS
NECESSARY TO PREVENT DEBRIS AND SEDIMENT FROM
ENTERING STORM SYSTEM.

10. THE PROPOSED STORM SYSTEM CAN BE USED TO COLLECT
AND CONVEY STORMWATER DURING CONSTRUCTION.
CONSTRUCTION STORMWATER SHALL NOT BE RELEASED
WITHOUT TREATMENT TO APPROPRIATE TURBIDITY LEVELS.
STORM SYSTEM SHALL BE CLEANED PRIOR TO
ACCEPTANCE.

LEGEND
NEAT SAWCUT LINE

FILTER FABRIC FENCE

CLEARING LIMITS

INLET SEDIMENT PROTECTION

INTERCEPTOR SWALE

EXISTING PAVEMENT REMOVAL

EXISTING PAVEMENT TO REMAIN

EXISTING CONCRETE REMOVAL

EXISTING CONCRETE TO REMAIN

SC

SF

CL

IP

KEY NOTES
REMOVE EXISTING BUILDING AND ALL ASSOCIATED
APPURTENANCES.

REMOVE EXISTING CURB

EXISTING OVERHEAD POWER LINES TO BE REMOVED BY TACOMA
POWER OR LICENSED PURVEYOR.

REMOVED EXISTING LIGHT POLE TO BE RELOCATED.

REMOVE EXISTING FENCE

REMOVE EXISTING GATE

REMOVE EXISTING UTILITY AND ASSOCIATED APPURTENANCES
TO MAXIMUM EXTENT NEEDED FOR CONSTRUCTION.
REMOVE PORTION OF EXISTING ROCK WALL TO BE REPLACED
WITH CONCRETE STAIRS AND RETAINING STRUCTURES. SEE
SHEET C2.0

PROTECT EXISTING UTILITY TO REMAIN

SEDIMENT TRAP OVERFLOW RUNOFF FLOW PATH. RUNOFF
SHALL DISCHARGE INTO COT STOMRWATER SYSTEM. INLET
PROTECTION TO BE PROVIDED AND MAINTAINED AT ALL TIME.
PROPOSED LOCATION OF THE INFITRATION FACILITY. THIS
FACILITY SHALL BE PROTECTED ONSITE USING HIGH VISIBILITY
ORANGE FENCING. THE FENCING SHALL BE LOCATED AROUND
THE PERIMETER OF THE FACILITY UNTIL CONSTRUCTION OF THE
FACILITY IS COMPLETED. HEAVY MACHINERY SHALL NOT BE
PERMITTED TO DRIVE IN THIS LOCATION DURING THE DURATION
OF CONSTRUCTION.
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DEMOLITION GENERAL NOTES
1. CONTRACTOR IS RESPONSIBLE FOR ENSURING THAT ALL UTILITIES HAVE

BEEN DISCONNECTED PRIOR TO COMMENCING DEMOLITION.
2. REFER TO ELECTRICAL DRAWINGS FOR SITE ELECTRICAL

DEMOLITION/RELOCATION.
3. SIDE SEWER CONNECTIONS SHALL BE MAINTAINED.
4. CONTRACTOR SHALL MINIMIZE DUST GENERATION ONSITE BY SPRINKLING

THE SITE WITH WATER UNTIL A SURFACE IS WET. SEE BMP C140.
5. REFER TO SWPPP FOR ADDITIONAL INFORMATION REGARDING EROSION

CONTROL MEASURES.
6. CONTRACTOR SHALL STAGE DEMOLITION AND CONSTRUCTION IN SUCH

MANNER AS TO ALWAYS MAINTAIN A ROUTE FOR THE CONVEYANCE OF
STORMWATER FROM THE EXISTING SITE AND AREA UPSTREAM OF THE
CONSTRUCTION AREA.

7. INSTALL CONSTRUCTION FENCING TO SECURE SITE.

WET WEATHER NOTE
SITE SOILS ARE CONSIDERED TO BE MOISTURE
SENSITIVE AND CANNOT BE ADEQUATELY COMPACTED
DURING WET WEATHER CONDITIONS. CONTRACTOR MAY
NEED TO REMOVE EXCESSIVELY SATURATED SOILS OR
PROVIDED COVER METHODS IF CONSTRUCTION DURING
WET WEATHER. REFER TO GEO-TECHNICAL REPORT.
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TESC PLAN
2

C1.0

CESCL NOTE
A CERTIFIED EROSION AND SEDIMENT CONTROL
LEAD (CESCL), OR CERTIFIED PROFESSIONAL IN
EROSION AND SEDIMENT CONTROL IS REQUIRED FOR
THE PROJECT. THE NAMED PERSON OR FIRM SHALL
BE ON SITE OR ON-CALL AT ALL TIMES.
CONTACT: MR. CALEB HILGER
PHONE: 253.584.4766

EMERGENCY CONTACT
A 24-HOUR EMERGENCY CONTACT IS REQUIRED FOR
THIS PROJECT.
CONTACT: MR. CALEB HILGER
ADDRESS: 10905 25TH AVE E, TACOMA WA 98445
PHONE: 253.584.4766

EXISTING PROJECT SITE SURFACES

ONISTE

EXISTING VEGETATION (LANDSCAPE) = 1,411 SF

EXISTING NPGHS = 1,700 SF

EXISTING PGHS TO BE REMOVED = 18,439 SF

EXISTING PGHS TO REMAIN = 4,266 SF

OFFSITE

EXISTING PGHS= 1,061 SF
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THE EXISTING CULTURAL AND TOPOGRAPHIC DATA
SHOWN ON THESE DRAWINGS HAS BEEN PREPARED, IN
PART, BASED UPON INFORMATION FURNISHED BY
OTHERS.  WHILE THIS INFORMATION IS BELIEVED TO BE
RELIABLE, HENDRICKSON ENGINEERING PLLC CANNOT
ENSURE ACCURACY AND THUS IS NOT RESPONSIBLE FOR
THE ACCURACY OF THAT INFORMATION OR FOR ANY
ERRORS OR OMISSIONS WHICH MAY HAVE BEEN
INCORPORATED INTO THESE DRAWINGS AS A RESULT.

TOPOGRAPHIC NOTE

VERTICAL DATUM
CITY OF TACOMA NGVD 29

BENCHMARK 3760

DESC "X" ON SE BOLT OF STREET LIGHT POLE AT
THE SE CORNER OF THE INTERSECTION OF S 38TH
STREET AND SOUTH TACOMA WAY.
ELEV: 263.28'

BASIS OF BEARING
HELD SOUTH 88°42'01" EAST BETWEEN CITY OF TACOMA
CONTROL MONUMENTS #1220 AND #1033

GRAPHIC SCALE
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HORIZONTAL DATUM
WASHINGTON STATE PLAN COORDINATE SYSTEM, SOUTH
ZONE (NAD 83/91)

BASED ON TIES CITY OFTACOMA MONUMENTS #34, 1033,
1219 AND 1220.

COT MONUMENT #1220
N 695117.01
E 1147556.43
FOUND 3" BRASS DISK W/PUNCH ON SURFACE AT INTX. OF
S. 38TH ST. AND UNION AVE.

KEY NOTES
PROVIDE 5' WIDE ADA PATH TO ROW.

INSTALL 6' CHAINLINK FENCE

INSTALL WHEEL STOP. FACE OF WHEEL STOP SHALL BE 24" FROM FACE
OF CURB.

INSTALL ADA PARKING W/ VAN SIGN. STALL SIGN SHALL NOT OBSTRUCT
WALKWAY. SIGN MAY BE MOUNTED TO BUILDING.

PROVIDE 12" OF TOPSOIL- INSTALL GROUND COVER PRUNUS
LAUROCERASUS 'MT VERNON' 2 GAL @ 3' O.C ( PER BMP L613)

PROVIDED TYPE B PARALLEL CURB RAMP PER WSDOT STANDARD PLAN
F-40.12-03
CONCRETE STEPS AND METAL HANDRAILS ON BOTH SIDES OF STAIRS.
ADDITIONAL RETAINING MAY BE NEEDED ON BOTH SIDES OF THE NEW
STAIR CASE. CONTRACTOR TO SELECT RETAINING STRUCTURE
MATERIAL DURING CONSTRUCTION. ADDITIONAL RETAINING TO BE
COORDINATED WITH OWNER AND ENGINEER. ADDITIONAL RETAINING
SHALL NOT EXCEED 4 FEET IN TOTAL HEIGHT. IF ADDITIONAL RETAINING
OF OVER 4 FEET IS REQUIRED, A STRUCTURAL ENGINEER SHALL
DESIGN THE ADDITIONAL RETAINING STRUCTURE.

ACCESSIBLE PARKING SYMBOL

PROVIDE 4" WHITE STRIPING AT 45° AND 2' O.C.

CONNECT TO EXISTING CHAINLIKE FENCE

PROVIDE 24' WIDE ROLL GATE. CONTRACTOR TO COORDINATE
SPECIFICATIONS AND  GATE MANUFACTURER WITH OWNER. GATE
OPERATIONAL SPACE AND OPENING TO BE FIELD VERIFIED PRIOR TO
INSTALLATION.

MATCH EXISTING CURB TYPE

PROVIDE 14" CONCRETE LIP TO DIRECT FLOW TOWARDS PROPOSED
CATCH BASIN.
PROVIDE 12" OF TOPSOIL- INSTALL FLOWERING PERENNIAL PLANTINGS
@ 18" O.C.-COORDINATE PLANT PALATE WITH OWNER PRIOR TO
INSTALLATION. (PER COT BMP L613)

EXISTING ROCK WALL TO BE RECONSTRUCTED. CONTRACTOR TO FIELD
VERIFY WALL HEIGHT NOT TO EXCEED 4 FEET. CONTRACTOR TO
RECONSTRUCT WALL AS NEEDED TO CONSTRUCT STRAIRS.

RELOCATED STREET LIGHTING

DRIVEWAY ACCESS PER COT STANDARD DETAIL SU-7A
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LEGEND
EXISTING LOT LINE

PROPERTY SETBACK

EASEMENT LINE

PROPOSED BUILDING OUTLINE

6' CHAINLINK FENCE

PROPOSED ASPHALT

PROPOSED CONCRETE

ADA ACCESSIBLE PARKING STALL

INTEGRAL CURB

EXTRUDED CURB

VERTICAL CURB

NO CURB

CHANGE OF CURB TYPE

IC

EC

1. ALL RADIUS ARE 2' UNLESS OTHERWISE NOTED.
2. ALL SAWCUT LINES ARE 1' FROM EXISTING / PROPOSED FEATURES UNLESS

OTHERWISE NOTED.
3. ALL PARKING STALL ARE 9' WIDE BY 18' LONG UNLESS OTHERWISE NOTED.

NOTES:
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ADA PATHS SHALL HAVE A CROSS SLOPE OF LESS THAN 2% AND A RUNNING
SLOPE OF LESS THAN 5%. RUNNING SLOPES GREATER THAN 5% MAY REQUIRE
ADDITIONAL FEATURES TO MEET ADA REQUIREMENTS

ADA NOTE:
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EXTRUDED CURB IS CONSTRUCTED WITH A BOTTOM WIDTH OF 10". EXTRUDED
CURB IS SHOWN ON THE DRAWINGS AT 6". AN ADDITIONAL 6" OF HMA SHOULD BE
CONSTRUCTED ON THE BACKSIDE OF AREAS WITH PROPOSED EXTRUDED CURB
TO TAKE INTO ACCOUNT THE ADDITIONAL 4" BOTTOM WIDTH AND 2" HMA APRON
ON THE BACKSIDE OF THE CURB.

EXTRUDED CURB NOTE
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SITE PLAN
3

C2.0

ONISTE

NEW HARD SURFACE = 151 SF

REPLACE HARD SURFACE  = 19,343 SF

EXISTING HARD SURFACE TO REMAIN = 4,266 SF

OFFSITE

REPLACED HARD SURFACE= 1,061 SF

NEW HARD SURFACE = 26 SF

DEVELOPED PROJECT SITE SURFACES
NEW AND REPLACED
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THE EXISTING CULTURAL AND TOPOGRAPHIC DATA
SHOWN ON THESE DRAWINGS HAS BEEN PREPARED, IN
PART, BASED UPON INFORMATION FURNISHED BY
OTHERS.  WHILE THIS INFORMATION IS BELIEVED TO BE
RELIABLE, HENDRICKSON ENGINEERING PLLC CANNOT
ENSURE ACCURACY AND THUS IS NOT RESPONSIBLE FOR
THE ACCURACY OF THAT INFORMATION OR FOR ANY
ERRORS OR OMISSIONS WHICH MAY HAVE BEEN
INCORPORATED INTO THESE DRAWINGS AS A RESULT.

TOPOGRAPHIC NOTE

VERTICAL DATUM
CITY OF TACOMA NGVD 29

BENCHMARK 3760

DESC "X" ON SE BOLT OF STREET LIGHT POLE AT
THE SE CORNER OF THE INTERSECTION OF S 38TH
STREET AND SOUTH TACOMA WAY.
ELEV: 263.28'

BASIS OF BEARING
HELD SOUTH 88°42'01" EAST BETWEEN CITY OF TACOMA
CONTROL MONUMENTS #1220 AND #1033
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HORIZONTAL DATUM
WASHINGTON STATE PLAN COORDINATE SYSTEM, SOUTH
ZONE (NAD 83/91)

BASED ON TIES CITY OFTACOMA MONUMENTS #34, 1033,
1219 AND 1220.

COT MONUMENT #1220
N 695117.01
E 1147556.43
FOUND 3" BRASS DISK W/PUNCH ON SURFACE AT INTX. OF
S. 38TH ST. AND UNION AVE.

KEY NOTES
PROVIDE 5' WIDE ADA PATH TO ROW.

INSTALL 6' CHAINLINK FENCE

INSTALL WHEEL STOP. FACE OF WHEEL STOP SHALL BE 24" FROM FACE
OF CURB.

INSTALL ADA PARKING W/ VAN SIGN. STALL SIGN SHALL NOT OBSTRUCT
WALKWAY. SIGN MAY BE MOUNTED TO BUILDING.

PROVIDE 12" OF TOPSOIL- INSTALL GROUND COVER PRUNUS
LAUROCERASUS 'MT VERNON' 2 GAL @ 3' O.C ( PER BMP L613)

PROVIDED TYPE B PARALLEL CURB RAMP PER WSDOT STANDARD PLAN
F-40.12-03
CONCRETE STEPS AND METAL HANDRAILS ON BOTH SIDES OF STAIRS.
ADDITIONAL RETAINING MAY BE NEEDED ON BOTH SIDES OF THE NEW
STAIR CASE. CONTRACTOR TO SELECT RETAINING STRUCTURE
MATERIAL DURING CONSTRUCTION. ADDITIONAL RETAINING TO BE
COORDINATED WITH OWNER AND ENGINEER. ADDITIONAL RETAINING
SHALL NOT EXCEED 4 FEET IN TOTAL HEIGHT. IF ADDITIONAL RETAINING
OF OVER 4 FEET IS REQUIRED, A STRUCTURAL ENGINEER SHALL
DESIGN THE ADDITIONAL RETAINING STRUCTURE.

ACCESSIBLE PARKING SYMBOL

PROVIDE 4" WHITE STRIPING AT 45° AND 2' O.C.

CONNECT TO EXISTING CHAINLIKE FENCE

PROVIDE 24' WIDE ROLL GATE. CONTRACTOR TO COORDINATE
SPECIFICATIONS AND  GATE MANUFACTURER WITH OWNER. GATE
OPERATIONAL SPACE AND OPENING TO BE FIELD VERIFIED PRIOR TO
INSTALLATION.

MATCH EXISTING CURB TYPE

PROVIDE 14" CONCRETE LIP TO DIRECT FLOW TOWARDS PROPOSED
CATCH BASIN.
PROVIDE 12" OF TOPSOIL- INSTALL FLOWERING PERENNIAL PLANTINGS
@ 18" O.C.-COORDINATE PLANT PALATE WITH OWNER PRIOR TO
INSTALLATION. (PER COT BMP L613)

EXISTING ROCK WALL TO BE RECONSTRUCTED. CONTRACTOR TO FIELD
VERIFY WALL HEIGHT NOT TO EXCEED 4 FEET. CONTRACTOR TO
RECONSTRUCT WALL AS NEEDED TO CONSTRUCT STRAIRS.

RELOCATED STREET LIGHTING

DRIVEWAY ACCESS PER COT STANDARD DETAIL SU-7A

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

LEGEND
EXISTING LOT LINE

PROPERTY SETBACK

EASEMENT LINE

PROPOSED BUILDING OUTLINE

6' CHAINLINK FENCE

PROPOSED ASPHALT

PROPOSED CONCRETE

ADA ACCESSIBLE PARKING STALL

INTEGRAL CURB

EXTRUDED CURB

VERTICAL CURB

NO CURB

CHANGE OF CURB TYPE

IC

EC

1. ALL RADIUS ARE 2' UNLESS OTHERWISE NOTED.
2. ALL SAWCUT LINES ARE 1' FROM EXISTING / PROPOSED FEATURES UNLESS

OTHERWISE NOTED.
3. ALL PARKING STALL ARE 9' WIDE BY 18' LONG UNLESS OTHERWISE NOTED.

NOTES:

VC

X

24.0'
9.0' (TYP) 18.0' (TYP)

8.0'

18.0'

25.0'

6.0'

6.5'
8.0'

5.0'

22.0'

32.0'

185.3'

5.0'

5.0'

NC

ADA PATHS SHALL HAVE A CROSS SLOPE OF LESS THAN 2% AND A RUNNING
SLOPE OF LESS THAN 5%. RUNNING SLOPES GREATER THAN 5% MAY REQUIRE
ADDITIONAL FEATURES TO MEET ADA REQUIREMENTS

ADA NOTE:

11

2
C2.2

5
C2.1

6
C2.1

7
C2.1

8
C2.1

1
C2.1

2
C2.1

3
C2.1

4
C2.1

1
C2.2

3
C2.2

4
C2.2

5
C2.2

EXTRUDED CURB IS CONSTRUCTED WITH A BOTTOM WIDTH OF 10". EXTRUDED
CURB IS SHOWN ON THE DRAWINGS AT 6". AN ADDITIONAL 6" OF HMA SHOULD BE
CONSTRUCTED ON THE BACKSIDE OF AREAS WITH PROPOSED EXTRUDED CURB
TO TAKE INTO ACCOUNT THE ADDITIONAL 4" BOTTOM WIDTH AND 2" HMA APRON
ON THE BACKSIDE OF THE CURB.

EXTRUDED CURB NOTE

6
C2.2

GRIDLINES (TYP)

H E N D R I C K S O N
Know what's below.

before you dig.Call

R
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6909 FORD DR NW, GIG HARBOR, WA 98335 TEL: 253.514.2413

TACOMA SUBARU MOD FACILITY
3812 SOUTH TACOMA WAY, TACOMA, WA 98409

SITE DEVELOPMENT PERMIT SET

TACOMA SUBARU
MOD FACILITY

SDEV23-0202
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SITE PLAN
3

C2.0

ONISTE

EXISTING VEGETATION (LANDSCAPE) = 1,411 SF

REPLACED NPGHS = 5,931 SF

REPLACE PGHS  = 13,412 SF

EXISTING PGHS TO REMAIN = 4,266 SF

CONVERTED LANDSCAPE = 324 SF

OFFSITE

REPLACED PGHS = 1,061 SF

NEW NPGHS = 26 SF

DEVELOPED PROJECT SITE SURFACES



264
264

26
3

RDCO #3 RDCO #4

RDCO #6

SDCO 02

SDCO 03

RDCO #5

SDCB 05

SDCO 01
SDCB 06

SDCB 07

SDCB 01

RDCO #2

SDCB 04

SDCB 02

SDCB 03

RDCO #1

25 LF 8" CPEP @ 4.31%

62 LF 8" CPEP @ 0.50%

7 LF 8" CPEP @ 0.00%

7 LF 8" CPEP @ 0.00%
72 LF 12" PERF PVC @ 0.00%

72 LF 12" PERF PVC @ 0.00%

72 LF 12" PERF PVC @ 0.00%

46 LF 6" PVC @ 1.00% 53 LF 6" PVC @ 1.00% 39 LF 6" PVC @ 1.00%

33 LF 6" PVC @ 1.00%

57 LF 6" PVC @ 8.78%

5 LF 6" PVC @ 29.03%

10 LF 8" CPEP @ 0.50%

27 LF 8" CPEP @ 0.50%

148 LF 8" CPEP @ 0.50%

25'W X 70'L X 3'D
INFILTRATION TRENCH

MODULAR WETLAND
TREATMENT VAULT

MW INLET
MW OUTLET

PROPOSED
FOOTING DRAIN

FF: 264.25

FG: 262.27
MATCH EX.

FG: 262.43
MATCH EX.

FG: 262.67
MATCH EX.

FG: 263.40

BC: 263.70

BC: 263.79

FG: 263.76

FG: 262.95

FG: 262.95

FG: 262.84

BC: 263.65

BC: 263.65

BC: 263.13

FG: 262.81

FG: 262.74

FG: 262.71

FG: 262.46

FG: 262.67

FG: 263.44

FG: 263.49

FG: 263.49

FG: 262.88

FG: 262.96
FG: 263.58

FG: 264.02

FG: 264.33
MATCH EX.

FG: 264.11
MATCH EX.

FG: 264.36
MATCH EX.

FG: 262.36
FG: 262.41

FG: 262.81
MATCH EX.

FG: 262.54
MATCH EX.

FG: 262.30
MATCH EX.

FG: 262.19
MATCH EX.

FG: 262.20
MATCH EX.

FG: 262.60
MATCH EX.

FG: 262.46
MATCH EX.

FG: 263.07
MATCH EX.

FG: 263.08
MATCH EX.

TC: 263.64

TC: 264.15

TC: 264.19

TC: 264.26

TC: 263.79
EG: 264.53

EG: 264.48

EG: 264.02

EG: 263.72

FDCO 01
FOOTING DRAIN

CONNECTION

10 LF 6" PVC @ 29.03%

BC: 262.58
BC: 262.85
TC: 263.35

TC: 263.12

FG: 263.17

STORM STRUCTURE TABLE

STRUCTURE NAME

FDCO 01
CO

N 694945.13
E 1147221.51

MW INLET
Null Structure
N 694926.95
E 1147289.53

MW OUTLET
Null Structure
N 694927.13
E 1147282.53

RDCO #1
CO

N 694987.35
E 1147139.55

RDCO #2
CO

N 694985.95
E 1147185.61

RDCO #3
CO

N 694984.33
E 1147239.08

RDCO #4
CO

N 694983.15
E 1147277.73

RDCO #5
CO

N 694949.84
E 1147276.72

RDCO #6
CO

N 694950.51
E 1147221.66

SDCB 01
TYPE 1

N 694910.21
E 1147139.69

STRUCTURE DETAILS

 RIM = 259.79
IE = 258.44 (6" N)
IE = 258.44 (6" S)

IE = 261.00 (4" NE)
IE = 261.00 (4" NW)

 RIM = 259.96
IE = 259.21 (8" E)

 RIM = 256.56
IE = 255.81 (8" W)

 RIM = 263.96
IE = 262.25 (6" E)

 RIM = 264.36
IE = 261.79 (6" W)
IE = 261.79 (6" E)

 RIM = 264.32
IE = 261.26 (6" W)
IE = 261.26 (6" E)

 RIM = 263.95
IE = 260.87 (6" W)
IE = 260.87 (6" S)

 RIM = 264.23
IE = 260.54 (6" N)
IE = 260.54 (6" W)

 RIM = 264.27
IE = 260.00 (6" S)

 RIM = 263.75
IE = 261.08 (8" E)

STORM STRUCTURE TABLE

STRUCTURE NAME

SDCB 02
TYPE 1

N 694902.33
E 1147287.79

SDCB 03
TYPE 1

N 694947.55
E 1147313.18

SDCB 04
48" TYPE 2

N 694924.38
E 1147299.67

SDCB 05
48" TYPE 2

N 694935.02
E 1147221.24

SDCB 06
48" TYPE 2

N 694928.02
E 1147221.02

SDCB 07
48" TYPE 2

N 694921.02
E 1147220.81

SDCO 01
CO

N 694923.21
E 1147148.84

SDCO 02
CO

N 694930.18
E 1147149.06

SDCO 03
CO

N 694937.20
E 1147149.27

XX - (26)
Null Structure
N 694949.67
E 1147227.45

STRUCTURE DETAILS

 RIM = 262.81
IE = 260.34 (8" NE)
IE = 260.34 (8" W)

 RIM = 262.06
IE = 259.39 (8" SW)

 RIM = 262.89
IE = 259.26 (8" W)
IE = 259.26 (8" NE)
IE = 259.26 (8" SW)

 RIM = 264.06
IE = 255.50 (8" S)

IE = 255.50 (12" W)
IE = 255.50 (6" E)
IE = 255.50 (6" N)

 RIM = 263.95
IE = 255.50 (8" S)
IE = 255.50 (8" N)

IE = 255.50 (12" W)
IE = 255.50 (8" E)

 RIM = 263.85
IE = 255.50 (8" N)

IE = 255.50 (12" W)

 RIM = 264.04
IE = 255.50 (12" E)

 RIM = 264.23
IE = 255.50 (12" E)

 RIM = 264.22
IE = 255.50 (12" E)

 RIM = -1.98
IE = 261.00 (4" SW)

THE EXISTING CULTURAL AND TOPOGRAPHIC DATA
SHOWN ON THESE DRAWINGS HAS BEEN PREPARED, IN
PART, BASED UPON INFORMATION FURNISHED BY
OTHERS.  WHILE THIS INFORMATION IS BELIEVED TO BE
RELIABLE, HENDRICKSON ENGINEERING PLLC CANNOT
ENSURE ACCURACY AND THUS IS NOT RESPONSIBLE FOR
THE ACCURACY OF THAT INFORMATION OR FOR ANY
ERRORS OR OMISSIONS WHICH MAY HAVE BEEN
INCORPORATED INTO THESE DRAWINGS AS A RESULT.

TOPOGRAPHIC NOTE

VERTICAL DATUM
CITY OF TACOMA NGVD 29

BENCHMARK 3760

DESC "X" ON SE BOLT OF STREET LIGHT POLE AT
THE SE CORNER OF THE INTERSECTION OF S 38TH
STREET AND SOUTH TACOMA WAY.
ELEV: 263.28'

BASIS OF BEARING
HELD SOUTH 88°42'01" EAST BETWEEN CITY OF TACOMA
CONTROL MONUMENTS #1220 AND #1033

GRAPHIC SCALE

0 20 40

1" = 20 FEET

10

N

HORIZONTAL DATUM
WASHINGTON STATE PLAN COORDINATE SYSTEM, SOUTH
ZONE (NAD 83/91)

BASED ON TIES CITY OFTACOMA MONUMENTS #34, 1033,
1219 AND 1220.

COT MONUMENT #1220
N 695117.01
E 1147556.43
FOUND 3" BRASS DISK W/PUNCH ON SURFACE AT INTX. OF
S. 38TH ST. AND UNION AVE.

LEGEND
TYPE 1 CATCH BASIN

TYPE 2 MANHOLE

ROOF DRAIN CLEANOUT

PROPOSED STORM DRAIN PIPE

PROPOSED ROOF DRAIN PIPE

FOOTING DRAIN

EXISTING MINOR CONTOUR

EXISTING MAJOR CONTOUR

PROPOSED MINOR CONTOUR

PROPOSED MAJOR CONTOUR

VALLEY FLOWLINE

EARTHWORK QUANTITIES
CUT = 37 CU. YDS
FILL = 120 CU. YDS
NET = 83 CU. YDS (FILL)
NOTE:
THE ABOVE QUANTITIES ARE ESTIMATES ONLY INTENDED FOR THE PERMITTING
PROCESS. DO NOT USE FOR BID PURPOSES. THE QUANTITIES DO NOT HAVE
STRIPPING, COMPACTION, OR CUT OR FILL ADJUSTMENT FACTORS APPLIED TO
THEM, NOR DO THEY ACCOUNT FOR ROADWAY SECTION.

1. ALL CATCH BASINS SHALL HAVE VANED GRATES UNLESS OTHERWISE
NOTED.

2. PIPE COVER SHALL BE A MINIMUM OF 2' FOR CPEP AND 1' FOR DUCTILE
IRON.

3. ALL ROOF DRAINS TO BE RIGID PVC UNLESS OTHERWISE NOTED.

4. PIPE BEDDING AND BACKFILL SHALL BE PER DETAIL.

5. ALL STORM PIPES SHALL BE CPEP UNLESS OTHERWISE NOTED. CPEP
PIPES SHALL BE ADS N-12 OR APPROVED EQUAL.

6. PROPOSED PIPE LENGTHS AND HORIZONTAL CONTROL ARE PROVIDED
TO CENTER OF STRUCTURE UNLESS OTHERWISE NOTED.

7. ALL ELEVATIONS ARE TO FINISHED GRADE UNLESS OTHERWISE NOTED.

8. ALL STORM PIPES SHALL BE CLEANED BEFORE FINAL ACCEPTANCE.

9. CONTRACTOR TO CLEAN EXISTING STORM CATCH BASINS.  REMOVE
EXISTING LIQUIDS AND ANY ACCUMULATED SEDIMENT; DISPOSE OF AT
AN APPROVED OFFSITE LOCATION AND PROVIDE COUNTY INSPECTOR
WITH A COPY OF THE BILL OF LADING.

10. MATERIALS FOR THE STORM DRAINAGE SYSTEM SHALL BE IN
ACCORDANCE WITH THE 2021 CITY OF TACOMA STORMWATER
MANAGEMENT MANUAL.

11. ALL CATCH BASINS, INLETS, ETC SHALL BE MARKED WITH THE
APPROVED COT CURB MARKERS / STENCILS. STENCILS ARE AVAILABLE
FOR BOTH PRIVATE AND PUBLIC  PROJECTS AS NEEDED.

DRAINAGE NOTE

XXX

XXX

LOCATE PROPOSED CLEANOUT
OUTSIDE OF CURB AS NEEDED.

ALL DISTURBED AREA TO BE COMPOST SOIL
AMENDED PER CITY OF TACOMA BMP L613

1
C3.3

2
C3.3

4
C3.3

1
C3.2

2
C3.2

3
C3.2

4
C3.2

5
C3.2

3
C3.3

3
C3.3

3
C3.3

H E N D R I C K S O N
Know what's below.

before you dig.Call
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E  N  G  I  N  E  E  R  I  N  G
6909 FORD DR NW, GIG HARBOR, WA 98335 TEL: 253.514.2413

TACOMA SUBARU MOD FACILITY
3812 SOUTH TACOMA WAY, TACOMA, WA 98409

SITE DEVELOPMENT PERMIT SET

TACOMA SUBARU
MOD FACILITY

SDEV23-0202
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GRADING AND DRAINAGE PLAN
7

C3.0

SEE SHEET C3.1

SEE SHEET C3.1

TDA 1

BYPASS



264
264

26
3

RDCO #3 RDCO #4

RDCO #6

SDCO 02

SDCO 03

RDCO #5

SDCB 05

SDCO 01
SDCB 06

SDCB 07

SDCB 01

RDCO #2

SDCB 04

SDCB 02

SDCB 03

RDCO #1

25 LF 8" CPEP @ 4.31%

62 LF 8" CPEP @ 0.50%

7 LF 8" CPEP @ 0.00%

7 LF 8" CPEP @ 0.00%
72 LF 12" PERF PVC @ 0.00%

72 LF 12" PERF PVC @ 0.00%

72 LF 12" PERF PVC @ 0.00%

46 LF 6" PVC @ 1.00% 53 LF 6" PVC @ 1.00% 39 LF 6" PVC @ 1.00%

33 LF 6" PVC @ 1.00%

57 LF 6" PVC @ 8.78%

5 LF 6" PVC @ 29.03%

10 LF 8" CPEP @ 0.50%

27 LF 8" CPEP @ 0.50%

148 LF 8" CPEP @ 0.50%

25'W X 70'L X 3'D
INFILTRATION TRENCH

MODULAR WETLAND
TREATMENT VAULT

MW INLET
MW OUTLET

PROPOSED
FOOTING DRAIN

FF: 264.25

FG: 262.27
MATCH EX.

FG: 262.43
MATCH EX.

FG: 262.67
MATCH EX.

FG: 263.40

BC: 263.70

BC: 263.79

FG: 263.76

FG: 262.95

FG: 262.95

FG: 262.84

BC: 263.65

BC: 263.65

BC: 263.13

FG: 262.81

FG: 262.74

FG: 262.71

FG: 262.46

FG: 262.67

FG: 263.44

FG: 263.49

FG: 263.49

FG: 262.88

FG: 262.96
FG: 263.58

FG: 264.02

FG: 264.33
MATCH EX.

FG: 264.11
MATCH EX.

FG: 264.36
MATCH EX.

FG: 262.36
FG: 262.41

FG: 262.81
MATCH EX.

FG: 262.54
MATCH EX.

FG: 262.30
MATCH EX.

FG: 262.19
MATCH EX.

FG: 262.20
MATCH EX.

FG: 262.60
MATCH EX.

FG: 262.46
MATCH EX.

FG: 263.07
MATCH EX.

FG: 263.08
MATCH EX.

TC: 263.64

TC: 264.15

TC: 264.19

TC: 264.26

TC: 263.79
EG: 264.53

EG: 264.48

EG: 264.02

EG: 263.72

FDCO 01
FOOTING DRAIN

CONNECTION

10 LF 6" PVC @ 29.03%

BC: 262.58
BC: 262.85
TC: 263.35

TC: 263.12

FG: 263.17

STORM STRUCTURE TABLE

STRUCTURE NAME

FDCO 01
CO

N 694945.13
E 1147221.51

MW INLET
Null Structure
N 694926.95
E 1147289.53

MW OUTLET
Null Structure
N 694927.13
E 1147282.53

RDCO #1
CO

N 694987.35
E 1147139.55

RDCO #2
CO

N 694985.95
E 1147185.61

RDCO #3
CO

N 694984.33
E 1147239.08

RDCO #4
CO

N 694983.15
E 1147277.73

RDCO #5
CO

N 694949.84
E 1147276.72

RDCO #6
CO

N 694950.51
E 1147221.66

SDCB 01
TYPE 1

N 694910.21
E 1147139.69

STRUCTURE DETAILS

 RIM = 259.79
IE = 258.44 (6" N)
IE = 258.44 (6" S)

IE = 261.00 (4" NE)
IE = 261.00 (4" NW)

 RIM = 259.96
IE = 259.21 (8" E)

 RIM = 256.56
IE = 255.81 (8" W)

 RIM = 263.96
IE = 262.25 (6" E)

 RIM = 264.36
IE = 261.79 (6" W)
IE = 261.79 (6" E)

 RIM = 264.32
IE = 261.26 (6" W)
IE = 261.26 (6" E)

 RIM = 263.95
IE = 260.87 (6" W)
IE = 260.87 (6" S)

 RIM = 264.23
IE = 260.54 (6" N)
IE = 260.54 (6" W)

 RIM = 264.27
IE = 260.00 (6" S)

 RIM = 263.75
IE = 261.08 (8" E)

STORM STRUCTURE TABLE

STRUCTURE NAME

SDCB 02
TYPE 1

N 694902.33
E 1147287.79

SDCB 03
TYPE 1

N 694947.55
E 1147313.18

SDCB 04
48" TYPE 2

N 694924.38
E 1147299.67

SDCB 05
48" TYPE 2

N 694935.02
E 1147221.24

SDCB 06
48" TYPE 2

N 694928.02
E 1147221.02

SDCB 07
48" TYPE 2

N 694921.02
E 1147220.81

SDCO 01
CO

N 694923.21
E 1147148.84

SDCO 02
CO

N 694930.18
E 1147149.06

SDCO 03
CO

N 694937.20
E 1147149.27

XX - (26)
Null Structure
N 694949.67
E 1147227.45

STRUCTURE DETAILS

 RIM = 262.81
IE = 260.34 (8" NE)
IE = 260.34 (8" W)

 RIM = 262.06
IE = 259.39 (8" SW)

 RIM = 262.89
IE = 259.26 (8" W)
IE = 259.26 (8" NE)
IE = 259.26 (8" SW)

 RIM = 264.06
IE = 255.50 (8" S)

IE = 255.50 (12" W)
IE = 255.50 (6" E)
IE = 255.50 (6" N)

 RIM = 263.95
IE = 255.50 (8" S)
IE = 255.50 (8" N)

IE = 255.50 (12" W)
IE = 255.50 (8" E)

 RIM = 263.85
IE = 255.50 (8" N)

IE = 255.50 (12" W)

 RIM = 264.04
IE = 255.50 (12" E)

 RIM = 264.23
IE = 255.50 (12" E)

 RIM = 264.22
IE = 255.50 (12" E)

 RIM = -1.98
IE = 261.00 (4" SW)

THE EXISTING CULTURAL AND TOPOGRAPHIC DATA
SHOWN ON THESE DRAWINGS HAS BEEN PREPARED, IN
PART, BASED UPON INFORMATION FURNISHED BY
OTHERS.  WHILE THIS INFORMATION IS BELIEVED TO BE
RELIABLE, HENDRICKSON ENGINEERING PLLC CANNOT
ENSURE ACCURACY AND THUS IS NOT RESPONSIBLE FOR
THE ACCURACY OF THAT INFORMATION OR FOR ANY
ERRORS OR OMISSIONS WHICH MAY HAVE BEEN
INCORPORATED INTO THESE DRAWINGS AS A RESULT.

TOPOGRAPHIC NOTE

VERTICAL DATUM
CITY OF TACOMA NGVD 29

BENCHMARK 3760

DESC "X" ON SE BOLT OF STREET LIGHT POLE AT
THE SE CORNER OF THE INTERSECTION OF S 38TH
STREET AND SOUTH TACOMA WAY.
ELEV: 263.28'

BASIS OF BEARING
HELD SOUTH 88°42'01" EAST BETWEEN CITY OF TACOMA
CONTROL MONUMENTS #1220 AND #1033

GRAPHIC SCALE

0 20 40

1" = 20 FEET

10

N

HORIZONTAL DATUM
WASHINGTON STATE PLAN COORDINATE SYSTEM, SOUTH
ZONE (NAD 83/91)

BASED ON TIES CITY OFTACOMA MONUMENTS #34, 1033,
1219 AND 1220.

COT MONUMENT #1220
N 695117.01
E 1147556.43
FOUND 3" BRASS DISK W/PUNCH ON SURFACE AT INTX. OF
S. 38TH ST. AND UNION AVE.

LEGEND
TYPE 1 CATCH BASIN

TYPE 2 MANHOLE

ROOF DRAIN CLEANOUT

PROPOSED STORM DRAIN PIPE

PROPOSED ROOF DRAIN PIPE

FOOTING DRAIN

EXISTING MINOR CONTOUR

EXISTING MAJOR CONTOUR

PROPOSED MINOR CONTOUR

PROPOSED MAJOR CONTOUR

VALLEY FLOWLINE

EARTHWORK QUANTITIES
CUT = 37 CU. YDS
FILL = 120 CU. YDS
NET = 83 CU. YDS (FILL)
NOTE:
THE ABOVE QUANTITIES ARE ESTIMATES ONLY INTENDED FOR THE PERMITTING
PROCESS. DO NOT USE FOR BID PURPOSES. THE QUANTITIES DO NOT HAVE
STRIPPING, COMPACTION, OR CUT OR FILL ADJUSTMENT FACTORS APPLIED TO
THEM, NOR DO THEY ACCOUNT FOR ROADWAY SECTION.

1. ALL CATCH BASINS SHALL HAVE VANED GRATES UNLESS OTHERWISE
NOTED.

2. PIPE COVER SHALL BE A MINIMUM OF 2' FOR CPEP AND 1' FOR DUCTILE
IRON.

3. ALL ROOF DRAINS TO BE RIGID PVC UNLESS OTHERWISE NOTED.

4. PIPE BEDDING AND BACKFILL SHALL BE PER DETAIL.

5. ALL STORM PIPES SHALL BE CPEP UNLESS OTHERWISE NOTED. CPEP
PIPES SHALL BE ADS N-12 OR APPROVED EQUAL.

6. PROPOSED PIPE LENGTHS AND HORIZONTAL CONTROL ARE PROVIDED
TO CENTER OF STRUCTURE UNLESS OTHERWISE NOTED.

7. ALL ELEVATIONS ARE TO FINISHED GRADE UNLESS OTHERWISE NOTED.

8. ALL STORM PIPES SHALL BE CLEANED BEFORE FINAL ACCEPTANCE.

9. CONTRACTOR TO CLEAN EXISTING STORM CATCH BASINS.  REMOVE
EXISTING LIQUIDS AND ANY ACCUMULATED SEDIMENT; DISPOSE OF AT
AN APPROVED OFFSITE LOCATION AND PROVIDE COUNTY INSPECTOR
WITH A COPY OF THE BILL OF LADING.

10. MATERIALS FOR THE STORM DRAINAGE SYSTEM SHALL BE IN
ACCORDANCE WITH THE 2021 CITY OF TACOMA STORMWATER
MANAGEMENT MANUAL.

11. ALL CATCH BASINS, INLETS, ETC SHALL BE MARKED WITH THE
APPROVED COT CURB MARKERS / STENCILS. STENCILS ARE AVAILABLE
FOR BOTH PRIVATE AND PUBLIC  PROJECTS AS NEEDED.

DRAINAGE NOTE

XXX

XXX

LOCATE PROPOSED CLEANOUT
OUTSIDE OF CURB AS NEEDED.

ALL DISTURBED AREA TO BE COMPOST SOIL
AMENDED PER CITY OF TACOMA BMP L613

1
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2
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4
C3.3

1
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2
C3.2

3
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4
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5
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3
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3
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3
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before you dig.Call

R

E  N  G  I  N  E  E  R  I  N  G
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TACOMA SUBARU MOD FACILITY
3812 SOUTH TACOMA WAY, TACOMA, WA 98409
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TACOMA SUBARU
MOD FACILITY
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GRADING AND DRAINAGE PLAN
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C3.0

SEE SHEET C3.1

SEE SHEET C3.1

13,771.42 sf

TREATMENT BASIN MAP

REQUIRED TREATMENT AREA = 13,772 SF



264
264

26
3

RDCO #3 RDCO #4

RDCO #6

SDCO 02

SDCO 03

RDCO #5

SDCB 05

SDCO 01
SDCB 06

SDCB 07

SDCB 01

RDCO #2

SDCB 04

SDCB 02

SDCB 03

RDCO #1

25 LF 8" CPEP @ 4.31%

62 LF 8" CPEP @ 0.50%

7 LF 8" CPEP @ 0.00%

7 LF 8" CPEP @ 0.00%
72 LF 12" PERF PVC @ 0.00%

72 LF 12" PERF PVC @ 0.00%

72 LF 12" PERF PVC @ 0.00%

46 LF 6" PVC @ 1.00% 53 LF 6" PVC @ 1.00% 39 LF 6" PVC @ 1.00%

33 LF 6" PVC @ 1.00%

57 LF 6" PVC @ 8.78%

5 LF 6" PVC @ 29.03%

10 LF 8" CPEP @ 0.50%

27 LF 8" CPEP @ 0.50%

148 LF 8" CPEP @ 0.50%

25'W X 70'L X 3'D
INFILTRATION TRENCH

MODULAR WETLAND
TREATMENT VAULT

MW INLET
MW OUTLET

PROPOSED
FOOTING DRAIN

FF: 264.25

FG: 262.27
MATCH EX.

FG: 262.43
MATCH EX.

FG: 262.67
MATCH EX.

FG: 263.40

BC: 263.70

BC: 263.79

FG: 263.76

FG: 262.95

FG: 262.95

FG: 262.84

BC: 263.65

BC: 263.65

BC: 263.13

FG: 262.81

FG: 262.74

FG: 262.71

FG: 262.46

FG: 262.67

FG: 263.44

FG: 263.49

FG: 263.49

FG: 262.88

FG: 262.96
FG: 263.58

FG: 264.02

FG: 264.33
MATCH EX.

FG: 264.11
MATCH EX.

FG: 264.36
MATCH EX.

FG: 262.36
FG: 262.41

FG: 262.81
MATCH EX.

FG: 262.54
MATCH EX.

FG: 262.30
MATCH EX.

FG: 262.19
MATCH EX.

FG: 262.20
MATCH EX.

FG: 262.60
MATCH EX.

FG: 262.46
MATCH EX.

FG: 263.07
MATCH EX.

FG: 263.08
MATCH EX.

TC: 263.64

TC: 264.15

TC: 264.19

TC: 264.26

TC: 263.79
EG: 264.53

EG: 264.48

EG: 264.02

EG: 263.72

FDCO 01
FOOTING DRAIN

CONNECTION

10 LF 6" PVC @ 29.03%

BC: 262.58
BC: 262.85
TC: 263.35

TC: 263.12

FG: 263.17

STORM STRUCTURE TABLE

STRUCTURE NAME

FDCO 01
CO

N 694945.13
E 1147221.51

MW INLET
Null Structure
N 694926.95
E 1147289.53

MW OUTLET
Null Structure
N 694927.13
E 1147282.53

RDCO #1
CO

N 694987.35
E 1147139.55

RDCO #2
CO

N 694985.95
E 1147185.61

RDCO #3
CO

N 694984.33
E 1147239.08

RDCO #4
CO

N 694983.15
E 1147277.73

RDCO #5
CO

N 694949.84
E 1147276.72

RDCO #6
CO

N 694950.51
E 1147221.66

SDCB 01
TYPE 1

N 694910.21
E 1147139.69

STRUCTURE DETAILS

 RIM = 259.79
IE = 258.44 (6" N)
IE = 258.44 (6" S)

IE = 261.00 (4" NE)
IE = 261.00 (4" NW)

 RIM = 259.96
IE = 259.21 (8" E)

 RIM = 256.56
IE = 255.81 (8" W)

 RIM = 263.96
IE = 262.25 (6" E)

 RIM = 264.36
IE = 261.79 (6" W)
IE = 261.79 (6" E)

 RIM = 264.32
IE = 261.26 (6" W)
IE = 261.26 (6" E)

 RIM = 263.95
IE = 260.87 (6" W)
IE = 260.87 (6" S)

 RIM = 264.23
IE = 260.54 (6" N)
IE = 260.54 (6" W)

 RIM = 264.27
IE = 260.00 (6" S)

 RIM = 263.75
IE = 261.08 (8" E)

STORM STRUCTURE TABLE

STRUCTURE NAME

SDCB 02
TYPE 1

N 694902.33
E 1147287.79

SDCB 03
TYPE 1

N 694947.55
E 1147313.18

SDCB 04
48" TYPE 2

N 694924.38
E 1147299.67

SDCB 05
48" TYPE 2

N 694935.02
E 1147221.24

SDCB 06
48" TYPE 2

N 694928.02
E 1147221.02

SDCB 07
48" TYPE 2

N 694921.02
E 1147220.81

SDCO 01
CO

N 694923.21
E 1147148.84

SDCO 02
CO

N 694930.18
E 1147149.06

SDCO 03
CO

N 694937.20
E 1147149.27

XX - (26)
Null Structure
N 694949.67
E 1147227.45

STRUCTURE DETAILS

 RIM = 262.81
IE = 260.34 (8" NE)
IE = 260.34 (8" W)

 RIM = 262.06
IE = 259.39 (8" SW)

 RIM = 262.89
IE = 259.26 (8" W)
IE = 259.26 (8" NE)
IE = 259.26 (8" SW)

 RIM = 264.06
IE = 255.50 (8" S)

IE = 255.50 (12" W)
IE = 255.50 (6" E)
IE = 255.50 (6" N)

 RIM = 263.95
IE = 255.50 (8" S)
IE = 255.50 (8" N)

IE = 255.50 (12" W)
IE = 255.50 (8" E)

 RIM = 263.85
IE = 255.50 (8" N)

IE = 255.50 (12" W)

 RIM = 264.04
IE = 255.50 (12" E)

 RIM = 264.23
IE = 255.50 (12" E)

 RIM = 264.22
IE = 255.50 (12" E)

 RIM = -1.98
IE = 261.00 (4" SW)

THE EXISTING CULTURAL AND TOPOGRAPHIC DATA
SHOWN ON THESE DRAWINGS HAS BEEN PREPARED, IN
PART, BASED UPON INFORMATION FURNISHED BY
OTHERS.  WHILE THIS INFORMATION IS BELIEVED TO BE
RELIABLE, HENDRICKSON ENGINEERING PLLC CANNOT
ENSURE ACCURACY AND THUS IS NOT RESPONSIBLE FOR
THE ACCURACY OF THAT INFORMATION OR FOR ANY
ERRORS OR OMISSIONS WHICH MAY HAVE BEEN
INCORPORATED INTO THESE DRAWINGS AS A RESULT.

TOPOGRAPHIC NOTE

VERTICAL DATUM
CITY OF TACOMA NGVD 29

BENCHMARK 3760

DESC "X" ON SE BOLT OF STREET LIGHT POLE AT
THE SE CORNER OF THE INTERSECTION OF S 38TH
STREET AND SOUTH TACOMA WAY.
ELEV: 263.28'

BASIS OF BEARING
HELD SOUTH 88°42'01" EAST BETWEEN CITY OF TACOMA
CONTROL MONUMENTS #1220 AND #1033

GRAPHIC SCALE

0 20 40

1" = 20 FEET

10

N

HORIZONTAL DATUM
WASHINGTON STATE PLAN COORDINATE SYSTEM, SOUTH
ZONE (NAD 83/91)

BASED ON TIES CITY OFTACOMA MONUMENTS #34, 1033,
1219 AND 1220.

COT MONUMENT #1220
N 695117.01
E 1147556.43
FOUND 3" BRASS DISK W/PUNCH ON SURFACE AT INTX. OF
S. 38TH ST. AND UNION AVE.

LEGEND
TYPE 1 CATCH BASIN

TYPE 2 MANHOLE

ROOF DRAIN CLEANOUT

PROPOSED STORM DRAIN PIPE

PROPOSED ROOF DRAIN PIPE

FOOTING DRAIN

EXISTING MINOR CONTOUR

EXISTING MAJOR CONTOUR

PROPOSED MINOR CONTOUR

PROPOSED MAJOR CONTOUR

VALLEY FLOWLINE

EARTHWORK QUANTITIES
CUT = 37 CU. YDS
FILL = 120 CU. YDS
NET = 83 CU. YDS (FILL)
NOTE:
THE ABOVE QUANTITIES ARE ESTIMATES ONLY INTENDED FOR THE PERMITTING
PROCESS. DO NOT USE FOR BID PURPOSES. THE QUANTITIES DO NOT HAVE
STRIPPING, COMPACTION, OR CUT OR FILL ADJUSTMENT FACTORS APPLIED TO
THEM, NOR DO THEY ACCOUNT FOR ROADWAY SECTION.

1. ALL CATCH BASINS SHALL HAVE VANED GRATES UNLESS OTHERWISE
NOTED.

2. PIPE COVER SHALL BE A MINIMUM OF 2' FOR CPEP AND 1' FOR DUCTILE
IRON.

3. ALL ROOF DRAINS TO BE RIGID PVC UNLESS OTHERWISE NOTED.

4. PIPE BEDDING AND BACKFILL SHALL BE PER DETAIL.

5. ALL STORM PIPES SHALL BE CPEP UNLESS OTHERWISE NOTED. CPEP
PIPES SHALL BE ADS N-12 OR APPROVED EQUAL.

6. PROPOSED PIPE LENGTHS AND HORIZONTAL CONTROL ARE PROVIDED
TO CENTER OF STRUCTURE UNLESS OTHERWISE NOTED.

7. ALL ELEVATIONS ARE TO FINISHED GRADE UNLESS OTHERWISE NOTED.

8. ALL STORM PIPES SHALL BE CLEANED BEFORE FINAL ACCEPTANCE.

9. CONTRACTOR TO CLEAN EXISTING STORM CATCH BASINS.  REMOVE
EXISTING LIQUIDS AND ANY ACCUMULATED SEDIMENT; DISPOSE OF AT
AN APPROVED OFFSITE LOCATION AND PROVIDE COUNTY INSPECTOR
WITH A COPY OF THE BILL OF LADING.

10. MATERIALS FOR THE STORM DRAINAGE SYSTEM SHALL BE IN
ACCORDANCE WITH THE 2021 CITY OF TACOMA STORMWATER
MANAGEMENT MANUAL.

11. ALL CATCH BASINS, INLETS, ETC SHALL BE MARKED WITH THE
APPROVED COT CURB MARKERS / STENCILS. STENCILS ARE AVAILABLE
FOR BOTH PRIVATE AND PUBLIC  PROJECTS AS NEEDED.

DRAINAGE NOTE

XXX

XXX

LOCATE PROPOSED CLEANOUT
OUTSIDE OF CURB AS NEEDED.

ALL DISTURBED AREA TO BE COMPOST SOIL
AMENDED PER CITY OF TACOMA BMP L613

1
C3.3

2
C3.3

4
C3.3

1
C3.2

2
C3.2

3
C3.2

4
C3.2

5
C3.2

3
C3.3

3
C3.3

3
C3.3

H E N D R I C K S O N
Know what's below.

before you dig.Call
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TACOMA SUBARU MOD FACILITY
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TACOMA SUBARU
MOD FACILITY
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GRADING AND DRAINAGE PLAN
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C3.0

SEE SHEET C3.1

SEE SHEET C3.1

TREATMENT BASIN MAP

EXISTING HARD SURFACE BEING TREATED = 3,876 SF

REPLACED HARD SURFACE TREATED = 11,122 SF

REPLACED HARD SURFACED BYPASSED = 1,909 SF


