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professional engineer under the laws of the State of Washington.  This report is stamped and 

signed in accordance with Section 196-23-020(1) of the Washington Administrative Code and 

Section 18.43.070 of the Revised Code of Washington. 

 

 

  



Background: 

Ordinance 28371 passed July 26, 2016.  This ordinance amended Chapter 12.08 of the Tacoma 

Municipal Code allowing the City to implement a voluntary payment in-lieu of construction 

program to allow new development and redevelopment projects to pay a system development 

charge instead of installing individual onsite stormwater facilities for stormwater treatment and 

flow control mitigation. 

 The City of Tacoma Regional Stormwater Facility Plan describes the program in detail 

including how capacity credits are calculated and requirements for an annual review. 

Ordinance 28372 passed July 26, 2016.  This ordinance established a system development 

charge for the Gravel Pit flow control facility. 

 Attachment 1 of the City of Tacoma Regional Stormwater Facility Plan describes the 

program for the Flett Creek Watershed and describes how program capacity and cost 

were determined. 

 Guidance from the Draft Washington State Department of Ecology’s “Stormwater Control 

Transfer Program – Out of Basin” in conjunction with preliminary project design 

information was used to calculate capacity available for the program. 

The City of Tacoma obtained a new NPDES Phase I Permit effective August 1, 2019.  This 

Permit required the City of Tacoma to update its Stormwater Management Manual to be 

equivalent to Ecology’s 2019 Stormwater Management Manual for Western Washington.  Part 

of the process to update the City of Tacoma Stormwater Management Manual included 

reviewing and updating as necessary other programs/manuals related to the City of Tacoma 

SWMM.  Because the Washington State Department of Ecology finalized the Sizing 

Recommendations for Regional Facilities – the calculations for Gravel Pit facility were re-run 

with new knowledge of final facility design. 

Calculations 

2016 Calculations  

See City of Tacoma Regional Stormwater Facility Plan: Attachment 1: Flett Creek Watershed for 

complete program information.  Table 1 – 2016 Program Assumptions summarizes the final 

system development charge, how that charge was calculated, and assumptions made in the 

calculations.  

2022 Calculations 

The Program calculations were revisited based upon updates to the 2019 Stormwater 

Management Manual for Western Washington and final project design.  A summary of 2022 

calculations and outputs is provided in the tables below. The WWHM Reports are included as 

Attachments to this document for reference.   

2016 Compared to 2022 Calculations 

The biggest difference between the 2022 calculations and the 2016 calculations is that the 2022 

calculations did not assume that the Gravel Pit provides infiltration and the riser height is greater 

based on survey data.   



The 2016 calculations included an infiltration rate of 0.1 inches/hour.  This infiltration rate is 

based upon a Draft 2004 Technical Memorandum which summarized the results of field 

investigations to characterize subsurface soil conditions at the Gravel Pit and staff knowledge 

(correspondence with D. Deleon).  The report did not specify infiltration or suggest infiltration 

rates that may be appropriate for facility design and appears to have been conducted to verify 

the viability of the using the excavated material as gravel base or other viable reuse options.  

Based upon the available material, it is unclear if infiltration is appropriate in this location and 

what an appropriate infiltration rate would be for the Gravel Pit.  

Survey was completed in 2021 to verify the current outlet structure design.  Calculations were 

updated based upon survey results. 



Table 1 - 2016 Program Assumptions 

Item 
# 

Item Value How Determined/Calculated 

1 System Development 
Charge 

$0.97  Capital Cost is Divided by the Net 
Capacity Credit Available (in square 
feet) 

2 Net Capacity Credit 
Available (Acres) 

68.82 Item 11 minus Item 10 (Totals) 

3 Total Impervious 
Surface Area Available 
(Acres) 

58.5 Item 11 minus Item 10 (Roads/Flat 
subcategory) 

4 Total Lawn/Landscaped 
Area Available (acres) 

10.32 Item 11 minus Item 10 (Lawn/Flat 
subcategory) 

5 Gravel Pit Total 
Contribution Areas 

3138.29 Acres Basin Map created by AMG using 
available GIS Layers. 

6 Capital Cost $2,867,804.99 Information Available at Time of 
development of Fee In-Lieu Program.  

7 Existing Outlet Structure One 4-Foot Square Orifice at 
265 Feet.  Controlled with Slide 
Gate Set at 70% Open = 
Equivalent Circular Orifice 
diameter of 45.315 Inches.  
Overflow is Flat Weir, 11 feet 
Wide at 279 Feet. 

Existing Facility Design 

8 Excavation Additional 
Live Storage Area 

58 Acre-Feet Calculated Value Based on 279 to 265 
Excavation Elevation. 

9 WWHM Outlet Structure 
Used for Program 
Design Capacity 

Riser: Height: 14 Feet and 
Diameter 48" 
Rectangular, Notched: Height: 4 
Feet and Width 0.4 Feet 
3 Orifices: 3" at 0 Feet, 6" at 5 
feet, and 6" at 8.9 feet. 

Iteratively running WWHM to obtain a 
pond design that could provide flow 
control per the flow control standard.   

10 Theoretical Basin That 
Can Be Controlled by 
Pond Before Excavation 
(Acres) 

Roads/Flat - 292 Acres 
C, Lawn/Flat - 51.53 Acres 
Pond: 17.4 Acres 
Total - 360.93 Acres 

Iteratively running WWHM with the 
following assumptions to obtain a 
theoretical basin that could be 
managed by the pond and provide flow 
control per flow control standard: 
Predeveloped: Forested 
0.1 Infiltration Rate 
85% Impervious Surface Coverage 
Pond Size: Based on Calculation of 
Volume for 2:1 Side Slope and 
Excavation Projections from Project 
Design (172.7360 Acre-Feet in 
WWHM) 

11 Theoretical Basin That 
Can Be Controlled by 
Pond After Excavation 
(Acres) 

Roads/Flat - 350.5 Acres 
C, Lawn/Flat - 61.853 Acres 
Pond: 17.4 Acres 
Total - 429.753 Acres 

Iteratively running WWHM with the 
following assumptions to obtain a 
theoretical basin that could be 
managed by the pond and provide flow 
control per flow control standard: 
Predeveloped: Forested 
0.1 Infiltration Rate 



85% Impervious Surface Coverage 
Pond Size: Based on Calculation of 
Volume for 2:1 Side Slope and 
Excavation Projections from Project 
Design (216.8311 Acre-Feet in 
WWHM) 

12 Existing Pond Size 384,216 Cubic Yards 
 

Calculated Values Based on Proposed 
Excavation Depth which assumed a 
rectangular pond with 2:1 side slopes 

13 Proposed Pond Size 477,201 Cubic Yards 
 

Calculated Value Based on 279 to 265 
Excavation Elevation. 

 

Table 2 - 2022 Program Modeling Assumptions – No Infiltration Assumed and Assuming 19’ Riser 

Item 
# 

Item Value How Determined/Calculated 

1 Gravel Pit Total Contribution 
Areas (Acres) 

3,154.53 - Total 
1,641.80 - Impervious 
1,512.73 - Pervious 

AMG created land use map based upon 
available GIS information – map developed 
08/25/2021. 

2 Existing Pond Size 329.0642 acre-feet.   Same pond as other 2022 calculations but 
used 19’ riser which increases the pond 
size.   

3 Excavated Pond Size 387.9373 acre-feet.   Used the same excavation amount as 2016 
calculations which is about 58 acre-feet. 

4 WWHM Outlet Structure Used 
for Program Design 

Height: 19 Feet 
Diameter: 96" 
Orifice: 5" at 0'; 9.25" 
at 15', 8.5" at 16' 

WWHM model run iteratively using 
autopond feature with varying contributing 
area contributions until the pond created 
was close to pre-expansion pond size.  The 
pond created by auto pond was then 
adjusted to be buildable (Outlet structure 
height and diameter rounding) and adjust 
size to be closer to pre-expansion pond 
size. 

5 Theoretical Contributing Area 
to Facility Before Expansion 
that Can Meet Flow Control 
Standard - 85% Impervious – 
19’ Riser (Acres) 

Predeveloped:  
400 - C, Forest, Flat 
Developed: 
C, Lawn, Flat: 57.741 
Roads: 324.94 
Pond: 15.06 

WWHM model run iteratively using 
autopond feature with varying contributing 
area contributions until the pond created 
was close to pre-expansion pond size.  The 
pond created by auto pond was then 
adjusted to be buildable (Outlet structure 
height and diameter rounding) and adjust 
size to be closer to pre-expansion pond 
size.  This set the pre-expansion pond size 
and outlet structure size.  
Once pre-expansion pond size and outlet 
structure size were determined using 
autopond, a theoretical contributing basin 
was created assuming 85% impervious 
surface coverage that could pass the flow 
control standard.  
 



6 Theoretical Contributing Area 
to Facility After Expansion that 
Can Meet Flow Control 
Standard - 85% Impervious – 
29’ Riser (Acres) 

Predeveloped:  
440 - C, Forest, Flat 
Developed: 
C, Lawn, Flat: 66 
Roads: 356.13 
Pond: 17.87 

Using the same outlet structure as pond 
from pre-expansion pond but expanding 
pond to increase volume to be close to 
volume increased by excavation.  Once the 
excavated pond with outlet structure were 
set, a theoretical contributing basin was 
created assuming 85% impervious surface 
coverage that could pass the flow control 
standard.  Infiltration was not assumed. 

7 Available to Sell - 85% 
Impervious – 19’ Riser (Acres) 

Total: 39.45 
Impervious: 31.19 
Lawn/Landscaped: 
8.26 

Item 6 minus Item 5 

 

Table 3 – Summary Table – Program Availability 

Item 2016 Calculations – 
Assuming 0.1 in/hr 
Infiltration Rate and 
a 14’ Riser 

2022 Calculations – 
Assuming No 
Infiltration and a 19’ 
Riser 

Available to 
Sell – 85% 
Impervious 
(Acres) 

Total: 68.82 
Impervious: 58.5  
Lawn/Landscaped: 
10.32 

Total: 39.45 
Impervious: 31.19 
Lawn/Landscaped: 
8.26 

 

 

 

  



Appendix A – WWHM Report – Expanded Pond 

– Theoretical Basin – 85% Impervious – 19’ 

Riser 







































































 



 

Appendix B – WWHM Report – Pre-Expanded 

Pond – Theoretical Basin – 85% Impervious – 

19’ Riser 
 







































































 


