
Lake Sawyer

Mud Lake

Keevie Lake

Lake Number Twelve

Jones Lake

Green River

Horseshoe Lake

Oak Lake

Ginder Lake

Black Diamond Lake

Ravensdale Lake

City of Black DiamondJuly 2009

Exhibit 4-7
Surface Water

4-30     Environmental Consequences - Effects on Ecosystems

[
0 0.5 1

Miles

Lakes

Wetlands

Streams

Black Diamond

Lawson Hills

The Villages

Jones Lake Cre ek

Rock Creek

G
in

de
r C

re
ek

Lawso n C

reek

Mud L ake
Creek

Stream
S6Stream

S5

Black Diamond 
Lake Creek

Black Diamond 
Lake Creek

Stream S2

Ra
ve

ns
da

le
Cree

k

Stream
S4

Stream
S1

Exhibits in this EIS are intended to provide a general graphical depiction of built and natural environment conditions and may not be 
accurate to the parcel level.

Exhibit 3-23

Lawson Hills Master Planned Development – Final EIS     3-49

Existing Drainage Basins



3-50      The Built Environment – Effects on People and Community Resources 

December 2009  City of Black Diamond 

   

Why is phosphorous harmful?  
Phosphorous is a nutrient found in 
limited quantities in the natural 
environment. Human activities – such 
as fertilizing a lawn – can cause more 
phosphorous to enter surface water 
via stormwater. High phosphate levels 
cause algae growth in surface waters, 
ultimately decreasing oxygen levels 
and killing fish. 
   

3 What stormwater facilities are included in the 
alternatives? 

Per the Stormwater Management Manual, phosphorous 
controls need to be implemented in areas that drain to 
phosphorous sensitive receiving waters. All stormwater in the 
study area ultimately drains to Lake Sawyer, a phosphorous 
sensitive lake, through other surface water bodies (primarily 
creeks and lakes). Stormwater from the study area enters these 
other surface water bodies either directly as surface runoff or 
from surface water recharge. In the Main Property, 
phosphorous control will need to be incorporated into 
stormwater treatment plans under each alternative.  

Phosphorous control facilities described in the Stormwater 
Management Manual include large sand filters, amended sand 
filters, large wet ponds, media filters, and two-facility 
treatment trains. In the North Triangle area, where soils allow 
stormwater to infiltrate, phosphorous treatment is projected to 
be performed through natural infiltration for all alternatives. 

As discussed in Appendix M, Alternative 2 will also seek to 
utilize Low Impact Development (LID) techniques where 
possible to maintain natural system hydrology, protect streams 
from increases in stormwater runoff, and protect wetland areas. 
In areas with soils amenable to infiltration (the North Triangle), 
Alternative 2 would maximize infiltration using techniques like 
biofilter and sand filter treatment in conjunction with discharge 
infiltration, direct infiltration of roofs and other non-pollution 
generating surfaces, and utilization of pervious pavement 
where possible. Additionally, LID practices would be utilized 
to reduce stormwater runoff by minimizing the area of 
impervious surfaces, such as streets, and clustering of 
residential and commercial land uses. Alternative 2 would also 
seek to retain water on-site that would otherwise be lost due to 
evaporation associated with impervious surface area increases 
and loss of vegetation. Some examples of techniques for 
on-site water retention include: street and urban tree plantings, 
clustering of buildings, and retention of vegetation and rain 
garden utilization in landscaped areas.
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What is surface water recharge?  
Surface water recharge is the natural 
process by which groundwater 
reenters surface water bodies. 
   

The Stormwater Management Manual also requires that when 
commercial and/or multi-family residential development 
contributes 50 percent or more of the total runoff, enhanced 
stormwater treatment is required prior to discharging to 
receiving waters. In Alternatives 2 and 3, multi-family 
residential developments will be located within Basins A 
through D and commercial development will occur in the North 
Triangle Basin. As Basins A through C under Alternative 2 
would be comprised almost entirely of single-family residential 
development and would not meet the 50 percent threshold, the 
proposed treatment facilities for Alternative 2 only include 
enhanced treatment methods in Basin D and the North Triangle.  

Enhanced treatment options include those used for phosphorous 
treatment plus treatment wetlands, compost-amended filters, 
bioretention, and ecology embankments.  

For Alternative 2, stormwater treatment facilities are proposed 
for each basin. The location of these facilities is shown in 
Exhibit 3-24. In Basin A, two similarly-sized ponds are 
proposed for phosphorous removal and water quality treatment. 
These ponds are also planned to detain and treat stormwater 
from a portion of Basin C to prevent potential steep slope 
disturbance from the southeast side of the Main Property. One 
of the ponds will discharge to Lawson Creek to maintain flows 
while the other pond will bypass upper Lawson Creek and be 
piped to Jones Lake. The bypass to Jones Lake would discharge 
via a flow splitter equally into both lower Lawson Creek and 
into Jones Lake Creek, just to the east of Jones Lake.  

In Basin B, a treatment pond is proposed to provide 
phosphorous removal and water quality treatment. The Basin B 
pond would discharge to Mud Lake. The southwest corner of 
Basin B might be routed to Basin D for discharge if it is found 
to be too low in elevation to discharge with the rest of Basin B.  

In Basin C, the west and central sub-basins will be routed to 
stormwater treatment facilities in Basin A for discharge to 
minimize potential erosion on the steep slopes in those areas. 
The remainder of Basin C is proposed to be routed to a pond 
for phosphorous removal and water quality treatment. The pond 
would discharge water at a rate to match predeveloped conditions 
to provide flow to Jones Lake Creek and its associated wetlands.  
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With regard to Basin D, Alternative 2 is currently proposed to 
use a combination of detention ponds, detention vault, 
wetponds, wet vaults, and sand filters. The location of these 
facilities has not yet been determined. However, it is likely that 
Basin D treatment facilities will discharge to Ginder Creek.  

For the North Triangle, water from non-pollution generating 
surfaces, such as roof tops, is proposed to be infiltrated 
directly. Runoff from other surfaces will require phosphorous 
and enhanced treatment prior to infiltration.  

The requirements for treatment in each developed basin are 
summarized in Exhibit 3-25. 

Exhibit 3-25 
Drainage Information and Treatment Summary for Basins at Lawson Hills 

Basin Size (Acres) Receiving Water Stormwater Treatment Needed 

Main Property 

Basin A 152 Lawson Creek Phosphorous  

Basin B 58.6 Mud Lake Phosphorous 

Basin C 74 Jones Lake Phosphorous 

Basin D 32 Ginder Creek Phosphorous, Enhanced 

North Triangle 

North Triangle Basin 54.2 Ravensdale Creek Phosphorous, Enhanced 

Alternative 3, because it is a mitigated version of Alternative 2, 
will likely require the same or very similar treatment facilities 
as Alternative 2. However, as presented in the next section, the 
amount of impervious surface is less than Alternative 2. 
Therefore, the size of treatment facilities needed may be less. 
This could especially be true in the case of commercial land 
use in the North Triangle where the impervious surface in 
Alternative 3 is less than 60 percent of the area of impervious 
surface created in Alternative 2. Alternative 3 also includes 
using low impact development (LID) techniques, such as those 
discussed above for Alternative 2.  

Alternative 4 is not separately analyzed in this section. 
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What is impervious surface cover? 
Impervious surface cover is any hard 
surface material such as roof tops, 
asphalt, or concrete that limits water 
infiltration and results in water runoff. 
   

4 How might stormwater management affect 
surface water quantity and quality? 

Impacts to surface water quantity and quality could occur 
during construction of the alternatives. During the construction 
phase, potential stormwater impacts to surface water would 
likely be in the form of sediment runoff from the grading and 
development of properties inside the study area, especially in 
areas with steep slopes that are prone to erosion and runoff. 
Because of steep slopes, high runoff rates, and fine soils, 
construction will not be allowed in the winter months. 

With each alternative, the post-construction condition of the 
study area includes an increase in impervious surface cover 
from existing conditions. This is summarized in Exhibit 3-26. 
The impervious acreages were calculated by multiplying the 
acres of each land use type within each alternative with an 
estimate of the percent of impervious cover typically found in 
each land use type.  

Exhibit 3-26 
Increases in Impervious Cover  

Alternative  Additional Impervious Cover (acres) 

Alternative 1 140 

Alternative 2 130.8 

Alternative 3 90.8 

Note: Alternative 4 is not included in this analysis. 

Impacts from increased amounts of impervious surface cover 
include less infiltration of stormwater to groundwater, higher 
rates of runoff resulting in scouring and erosion in receiving 
water bodies, and an increase in temperature in stormwater 
runoff resulting in increased receiving water temperatures. 
Additionally, new development within the study area could 
increase the amount of contaminants in stormwater as a result 
of residential and commercial over-application of fertilizer, 
improper disposal of household chemicals and pet waste, and 
petroleum contaminants from automobiles. 

Potential impacts to surface water from stormwater are covered 
in greater detail in Chapter 4. 
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What are Stormwater Best 
Management Practices (BMPs)? 
Stormwater BMPs are actions that 
reduce or prevent pollution from 
entering stormwater runoff. 
   

   

LID techniques proposed for 
Alternative 2 are described in 
Appendix M.  
   

5 What measures could reduce stormwater 
impacts? 

To mitigate for stormwater impacts, development within the 
study area will be done in accordance with the 2005 
Stormwater Management Manual for Western Washington. The 
recommended stormwater treatment facilities and BMPs will 
be used to address stormwater impacts during all phases of 
development. Additionally, LID techniques would be used to 
reduce impacts. These include using reduced street widths, use 
of native vegetation, and porous pavements.  

Alternative 2 proposes to use several large storm ponds for 
stormwater detention and treatment. Some potential impacts 
can be associated with large pond construction. The storm 
ponds should be sited in areas of relatively shallow slopes. 
Large pond breaches on steep slopes could cause impacts to 
human safety, property and excessive erosion, scouring and 
other damage to the natural environment. This should be 
evaluated especially in areas like Basin C that have steep 
slopes. Additionally, some evidence indicates that solar 
irradiation of ponds may result in effluent discharges that have 
a higher temperature than receiving waters. This is especially 
important for discharges to Mud Lake Creek, which has low 
summer temperatures, and Jones Lake, which is a high 
productivity lake and serves as a headwater for Rock Creek. 
Monitoring may be necessary to fully understand the effects of 
this stormwater discharge.  




