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Executive Summary 
Clark County is updating their stormwater ordinance (Section 40.380) and adopting the Department 
of Ecology’s Stormwater Management Manual for Western Washington (Ecology Manual). This 
technical memo analyzes the impacts to a redevelopment project and demonstrates the potential 
change in requirements, cost, and options to address stormwater under the revised code. 
 
The Ecology flow control standards will increase detention requirements in comparison to the 
current Clark County stormwater code. This is due in part to the use of continuous modeling rather 
than the Santa Barbara Urban Hydrograph (SBUH) Method that is currently required. The increased 
storage volumes vary widely with the required pre-development condition being matched. In this 
case, the pre-development condition under current code was the site condition over the last 30 years 
which results in the least amount of runoff, as determined using aerial photos, crop history, or tax 
assessor records. Under the proposed draft ordinance (January 2008), the pre-development 
condition would be land cover as of 1955. The site was also analyzed using forested land cover as 
the predevelopment land use to provide a comparison in stormwater requirements.  The proposed 
code updates will also affect the water quality requirements by requiring enhanced treatment for all 
commercial sites. The proposed code will also require a Construction Stormwater Pollution 
Prevention Plan (SWPPP), which is a more involved version of the Erosion Control Plan required 
under the current code.  
 
A 0.48-acre commercial site, re-developed under the existing stormwater code in 2003, was chosen 
to provide a comparison of stormwater requirements under the existing code versus the proposed 
code. Under the current code, this redevelopment implemented a 24-inch pipe and orifice for flow 
control and a 51-foot swale for water quality treatment. Under the proposed code using the 1955 site 
condition, this re-development would not require detention because the total impervious area is 
reduced by implementing more lawn and landscaped areas.  Under the proposed code using a 
forested site condition, flow control requirements were met for this re-development using a five foot 
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deep by 76 feet long by 19 feet wide underground storage vault.  
 
The proposed code requires enhanced water quality treatment for commercial sites. Enhanced 
treatment involves BMPs that are intended to improve the removal of dissolved metals, such as two-
facility treatment trains, large sand filters, and treatment wetlands. For the 1955 condition scenario, 
enhanced treatment was achieved using a large sand filter vault.  For the forested condition scenario, 
enhanced water quality treatment can be satisfied by incorporating a wetpool into the underground 
detention vault as a settling basin, followed by a two-cartridge StormFilter™ manhole. This site was 
also analyzed with the use of LID approaches under the proposed code. Porous pavement and a 
stormwater infiltration planter were used to provide flow control and water quality treatment by 
infiltrating all of the site runoff.   
 
Tables 1 and 2 summarize the flow control and water quality facilities that would be required under 
the current and proposed codes and the conditions previously described. Table 3 summarizes the 
results of applying LID under the hypothetical circumstance that onsite soils have infiltration 
capacity suitable for porous pavements. Table 4 provides a comparison of costs associated with 
these four scenarios. 
 

Table 1. Summary of Flow Control Requirements under Current and Proposed 
Codes 

Stormwater 
Code 

Structure Dimensions Volume Estimated Cost 

Under Current 
40.380 

Detention Pipe 110 feet of 12- 
and 24-inch 

HDPE 

275 cubic feet $9,700 

Under Proposed 
40.380 with 1955 
Predevelopment 

Conditions 

Detention Not 
Required 

NA NA NA 

Under Proposed 
40.380 with 

Forested 
Predevelopment 

Conditions 

Detention Vault 5-foot deep over 
1,444 square feet 

7,220 cubic feet $176,600 
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Table 2. Summary of Water Quality Requirements under Current and Proposed 
Codes 

Stormwater Code Structure Dimensions Estimated Cost 
Under Current  40.380 Biofiltration Swale 51 linear feet with 9-

foot top width $10,900 

Under Proposed 
40.380 with 1955 
Predevelopment 
Conditions 

Large Sand Filter Vault dimensions: 
• 10' x 20'  
• 8.5 deep $40,500 

Under Proposed 
40.380 with Forested 
Predevelopment 
Conditions 

Enhanced Treatment 
Train: 
• Wetvault  
• Stormfilter™ 

Manhole 

• 3-foot wetpool at 
bottom of 
detention vault 
with 802 cubic foot 
volume 

• 2 cartridges in 5-
foot diameter 
manhole 

$16,100 
 
 

$23,800 

 
 

Table 3. LID Approaches to Reduce Detention and Meet Water Quality 
Requirements 

LID BMP Dimensions Cost Estimate 
Porous Pavement • 158′ x 53′ paved area 

• 18-inch subgrade 
• 4-inch pavement  

$38,000* 

Stormwater Infiltration Planter • 42′ x 8.5′ area 
• 3-foot retaining wall 

$16,400 
 

*Cost in addition to standard asphalt 
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Table 4. Total Cost Estimates 

Scenario Water Quality Flow Control Total 
Under Current 40.380 $10,900 $9,700 $20,600 

Under Proposed 
40.380 with 1955 
Predevelopment 
Conditions 

$40,500 NA $40,500 

Under Proposed 
40.380 with Forested 
Predevelopment 
Conditions 

$39,900  
$176,600 

 

$216,500 

Under Proposed 
40.380 
with LID 

$38,000* $16,400 $54,400 

*Cost in addition to standard asphalt 
 

Introduction 
The purpose of this memorandum is to compare the requirements of the proposed code with the 
current code. The project site used for this example is an Urgent Care Center on a 0.48-acre site 
located at 7701 NE Highway 99, near the corner of NE 78th Street. This site was redeveloped 
around the year 2003 using the current stormwater ordinance for Clark County. This memorandum 
will compare water quality, flow control, and erosion control requirements as they would apply 
under the current and proposed Clark County stormwater ordinance (Chapter 40.380). This 
comparison also includes an analysis of a low impact development (LID) approach to manage 
stormwater. Refer to Appendix A for the as-built design for the site as it exists today and the design 
under the proposed Clark County stormwater ordinance. 

The site was completely paved prior to the improvements, therefore all of the impervious surfaces 
are considered replaced. This would trigger water quality and flow control requirements under the 
current code since it is a redevelopment activity that is greater than 10,000 square feet of impervious 
surface. This site would also be required to implement a Stormwater Pollution Prevention Plan 
(SWPPP) to detail the approaches to control erosion and prevent sediment and other pollutants 
from leaving the site during construction. The thresholds that trigger these requirements differ 
under the proposed code.  

The proposed code does not require water quality or flow control unless the project adds 5,000 
square feet or more of new impervious surface; or, if the new and replaced impervious surfaces total 
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5,000 square feet or more and the valuation of proposed improvements — including interior 
improvements—exceeds 50 percent of the assessed value of the existing site improvements. The 
value of this site as of 1999, before it was redeveloped, was $332,800 according to Clark County. In 
2003, the site was assessed at $822,300, which exceeds 50 percent of the assessed value of the 
existing site improvements. Therefore, the proposed code would require compliance with Minimum 
Requirements #1 through #10, which include water quality treatment and quantity control.  

Quantity Control 
Before the current site improvements were implemented, the entire 0.48-acre site was paved 
commercial property. The existing code states that flow control is required for all redevelopment 
sites that meet or exceed 5,000 square feet. Infiltration is the preferred stormwater control method 
for runoff under existing and proposed Clark County code, but the onsite soils are not suitable for 
traditional infiltration systems. Flow control for this site under the current code was achieved using a 
110-foot length of 24-inch diameter detention pipe. This relatively small detention structure is due to 
the fact that, under current code, redevelopments were required to detain the difference in flow 
between the pre-development and proposed conditions. The pre-development condition under 
current code is the site condition over the last 30 years which results in the least amount of runoff. 
Considering the entire site was impervious under pre-development conditions, this relatively small 
detention facility was likely designed to meet the peak release requirement for the 2-year design 
storm, which is one-half the pre-development peak 2-year runoff rate.  

This redevelopment project is within the urban growth area, therefore under the proposed code it 
would be modeled using the pre-development land cover as it existed in 1955 — as long as the 
drainage area of the immediate stream and all subsequent downstream basins have had less than 40 
percent forested cover since 1955. In this case the site was commercial in 1955, thus the pre-
development condition was modeled as 80% impervious using WWHM.  The proposed redeveloped 
has a site plan that is approximately 67% impervious; therefore, there the impervious area is 
reduced.  According to WWHM, detention is not required under this scenario since the runoff is 
effectively reduced under proposed conditions. 

If the conditions for using the land cover in 1955 are not applicable, then this site would have to be 
modeled under forested conditions. A forested surface produces a significantly lower volume than 
an equal area of impervious surface; therefore, the detention requirement will be much larger than 
that modeled using the 1955 site condition. The limited size of this site makes it challenging to 
implement above ground flow control facilities, such as a detention pond. Underground storage 
facilities are more effective for meeting the detention requirements without losing a considerable 
portion of the property to a detention facility. Therefore, the flow control requirement was satisfied 
using an underground detention vault that is 5-foot deep, 76 feet long and 19 feet wide.  



Robin Krause Page 6 
Example of Stormwater Management for an Urban Redevelopment Project March 11, 2008  
 

C:\Documents and Settings\kobluskt\Local Settings\Temporary Internet Files\OLK59\TM#15_RedevelopmentExample_031108 (2).doc 

 

Table 5. Flow Control Facilities under Current and Proposed Codes 

Stormwater 
Code 

Structure Dimensions Volume Estimated Cost 

Under Current 
40.380 

Detention Pipe 110 feet of 12- 
and 24-inch 
HDPE 

275 cubic feet $9,700 

Under Proposed 
40.380 with 1955 
Predevelopment 
Conditions 

Detention Not 
Required 

NA NA NA 

Under Proposed 
40.380 with 
Forested 
Predevelopment 
Conditions 

Detention Vault 5-foot deep over  
1,444 square feet 

7,220 cubic feet $176,600 

 

Water Quality Treatment 
Water quality treatment in accordance with the current code was achieved using a 51-foot 
biofiltration swale. The length of this swale was designed to provide a nine minute hydraulic 
residence time for the calculated water quality flow, but under the proposed code the minimum 
swale length must be 100 feet. Implementing a 100-foot swale would not be feasible under the 
proposed code due to site constraints. The site constraints of this redevelopment preclude the use of 
most surface facilities such as a swale, wetpond, or filter strip. Therefore, water quality treatment for 
this site is best achieved with underground facilities such as a wetvault, StormFilter™, or sand filter.  

The proposed code requires enhanced treatment of stormwater runoff for commercial sites. This 
requirement can be met in a number of ways including a two facility treatment train, a compost 
amended filter strip, or a large sand filter.   Since the detention requirement was significantly lower 
by using the 1955 pre-development conditions, a large sand filter was determined to be the most 
cost effective for this scenario.  The large sand filter is sized to capture and treat the water quality 
volume of 802 cubic feet, calculated using the Western Washington Hydrology Model (WWHM). 

The detention requirement using forested pre-development conditions is much larger, so a wetvault 
followed by a two-cartridge StormFilter™ manhole was determined to be most cost effective for 
this scenario.  The wetvault can be implemented by adding a three foot permanent wetpool to the 
bottom of the detention vault. This permanent wetpool must be equivalent to the water quality 
volume of 802 cubic feet, calculated using the Western Washington Hydrology Model (WWHM). 
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Table 6. Water Quality Treatment Facilities under Current and Proposed Codes 

Stormwater Code Structure Dimensions Estimated Cost 
Under Current  40.380 Biofiltration Swale 51 linear feet with 9-

foot top width 
$10,900 

Under Proposed 
40.380 

• Enhanced 
Treatment Train: 

• Wetvault  
• Stormfilter™ 

Manhole 

• 3-foot wetpool at 
bottom of 
detention vault 
with 802 cubic foot 
volume 

• 2 cartridges in 5-
foot diameter 
manhole 

$16,100 
 

$23,800 

 

Low Impact Development (LID) Strategies 
LID is an alternative to traditional stormwater management systems such as detention ponds. 
Implementation of LID approaches can be useful for reducing or, in some cases, eliminating the 
detention requirements for a site while also providing water quality treatment. LID Best 
Management Practices (BMPs) can be particularly useful on redevelopment sites that have limited 
space. LID BMPs proposed for this site and discussed in this memo include: 
• Porous Pavement 

• Stormwater Infiltration Planter 

Other LID approaches, including minimizing impervious area and green roofs, were considered but 
not analyzed due to the practicality under other current codes. Comparing the costs of a two-story 
building versus the constructed single-story is beyond the scope of this analysis. 

Porous pavement and infiltration planters require a minimum one-half inch per hour design 
infiltration rate. The infiltration rates are not known on this site and are generally not suitable for 
traditional infiltration systems that require eight or ten inches per hour. No infiltration tests were 
performed during the site redevelopment. For the purpose of providing a comparison, a rate of two 
inches per hour was assumed. 

For this scenario, a stormwater planter was implemented on the site to dispose of runoff from the 
5,400 square feet of roof area and from the sidewalks. The planter would be a three foot deep basin 
sized to fit an area 8.5 feet wide by 42 feet long. The soils must be capable of infiltrating at least two 
inches per hour to effectively dispose of the runoff from the roof and sidewalks. Stormwater from 
the parking lot would be infiltrated using porous pavement. An infiltration rate of two inches per 
hour will provide water quality treatment, and will also be sufficient for disposing of the 
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precipitation intercepted by the porous pavement. The porous pavement will entail a total surface 
area of 8,374 square feet. The use of these measures eliminates the need for a detention pond. 

Table 7. LID Approaches to Reduce Detention and Meet Water Quality 
Requirements 

LID BMP Dimensions Cost Estimate 
Porous Pavement • 158′ x 53′ paved area 

• 18-inch subgrade 
• 4-inch pavement  

$38,000* 

Stormwater Infiltration Planter • 42′ x 8.5′ area 
• 3-foot retaining wall 

$16,400 
 

*Cost in addition to standard asphalt. 
 

Conclusion 
This memorandum compared stormwater management strategies for an urban redevelopment site 
under the current and proposed Section 40.380 of the Clark County Code. Under the current code, 
the 0.48-acre site would be required to provide detention and water quality for runoff from the site. 
These requirements were satisfied by implementing 110 feet of 24-inch corrugated plastic pipe for 
detention and a 51-foot swale for water quality.  Under the proposed code, the detention 
requirement for this site can be met using 10 feet of one-foot diameter HDPE pipe placed below 
the parking lot surface.  The enhanced treatment requirement for commercial sites was met using a 
large sand filter vault. 

If this site were not located within the urban growth area, then forested conditions would likely be 
required as the predevelopment condition.  This scenario would require a five foot deep 
underground detention vault with a volume of 7,220 cubic feet for flow control, and an enhanced 
treatment train for water quality. The enhanced treatment train would entail two consecutive 
treatment facilities. The first facility would be a three foot deep permanent wetpool in a 19-foot by 
14-foot section at the bottom of the detention vault, followed by the second facility which would be 
a two-cartridge Stormfilter™ manhole. In addition to these requirements, the proposed code would 
require a SWPPP, which is a detailed document that describes the erosion control plan for the site 
during construction. 

This site was also analyzed with the use of LID, assuming that the onsite soils would have a 
minimum infiltration rate of two inches per hour. Under the assumption it is possible to infiltrate 
the entire site using porous pavement and infiltration planters. Porous pavement can be utilized to 
infiltrate precipitation intercepted by the parking lot and an infiltration planter can be used to 
infiltrate runoff from the roof and sidewalks. The planter facility would occupy an area of 8.5 wide 
and 42 feet long, which is the same area as the swales that were implemented under the current 
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code. The use of porous concrete sidewalks could reduce the planter area. Porous pavements have 
been successfully implemented on sites with as little as a half inch per hour infiltration rate. 



 

 

 

 

 

 

 

 

 

 

A p p e n d i x  A  –  P l a n  D r a w i n g s   








