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State of Washington 
Source Water Protection 

 
Case Study:  City of McCleary Public Water Supply Wells 
 
1.0  BACKGROUND 
 
The purpose of this study is to assess the current conditions of the City of McCleary’s 
public water supply with respect to water quantity and water quality, and provide 
recommendations for protection and management strategies for future growth to both 
county and city officials.  The study is also designed to provide guidance to Grays Harbor 
County residents who rely upon private domestic wells for water supply.  This study is a 
case study for a larger effort being conducted at the State level to provide guidance to 
local governments in the form of training workshops and materials to include both 
technical (hydrogeologic) and planning (land use) concepts.   
 
The City of McCleary draws water from the Wildcat Creek Aquifer in Grays Harbor 
County.  A development moratorium has been imposed within the Wildcat Creek Aquifer 
by the county commissioners during which some of the issues raised at public meetings 
can be investigated and a sustainable level of development within the area can be 
determined.  According to local sources, there are at least two subdivisions that are on 
hold as a result of the moratorium (The Vidette, 2007). 
 
In order to assess the amount of groundwater available for McCleary’s public drinking 
water supply wells, a hydrologic budget and safe yield analysis were conducted.  In order 
to further characterize the hydrogeology within the aquifer, and how it impacts the water 
table, private and public well installation logs were examined and hydrogeologic studies 
conducted by the United States Geological Survey (USGS) among others were reviewed.   
 
There are several types of assessment techniques which can be used to evaluate the water 
quality of a water resource (EPA, 2004).  For the purpose of this study, a nitrogen loading 
analysis was conducted, since the potential threat to the regional drinking water supply is 
increased development in the area.  Elevated nitrogen levels found in groundwater and 
surface waters are often directly related to increased development in their respective 
contributing areas, due to infiltration of nitrogen contained in wastewater effluent, 
fertilizers and stormwater runoff.  A nitrogen loading analysis was conducted for the 
current conditions of the recharge area as well as the buildout conditions.   
 
Site Description  
 
Founded as a logging camp in 1898 (McCleary, 2007), the City of McCleary is set within 
the northeast corner of Grays Harbor County in the State of Washington (Figure 1).  The 
City is experiencing growth over the last several years, partly due to its convenient 
location, approximately 30 miles from Interstate 5 at Olympia, and also within an easy 
commute to expanding job opportunities in the Thurston County area (McCleary, 2007). 
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The City has also expanded geographically as a result of annexations of adjacent County 
lands (Figure 2). 
 
Figure 1. Locus Map of McCleary 

 
 
The County area outside of McCleary within the recharge area to the McCleary Public 
Wells is very rural, and is primarily composed of single family residences, agricultural 
land, and forested area.  A small airport is also located within the northern portion of the 
County in the recharge area. 
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Figure 2.  Comparison of McCleary City Boundaries. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Hydrogeologic Conditions 
 
The Wildcat Creek aquifer system sits within a valley composed of a sequence of recent 
alluvial and glacial sediments overlying bedrock to depths of approximately 100 feet.  
The boundaries of the aquifer were more or less defined by the bedrock topography (Hart 
Crowser, 1994).  The aquifer system is composed of two groundwater systems:  a shallow 
unconfined glacial aquifer and a deeper partially-confined glacial aquifer system.  The 
deeper aquifer is a “leaky confined aquifer”, meaning that it has an overlying layer that is 
partially confining and allows some water to drain from or into the lower aquifer (Hart 
Crowser, 1994).     

 
Although the relationship and interaction between the two aquifers throughout the valley 
is not clearly defined, local experts believe that in the area surrounding the McCleary 
public water supply wells, groundwater within the deeper aquifer is confined and is under 
pressure with an upward hydraulic gradient (Cappellini, 2007).  There is also some 
indication that the public supply wells may be partially screened in both the upper and 
lower aquifers.  This is important to note, since the shallow unconfined aquifer is highly 
susceptible to contamination. 
 
 
 

1994

2007
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Safe Yield 
 
The concept of safe yield is used to determine how much water can be safely withdrawn 
from an aquifer.  Theoretically, one can withdraw the same amount of water that is 
recharged.  Practically, rarely can this occur without significant impacts.  In the case of 
an unconfined, shallow aquifer groundwater withdrawals result in lowering the water 
table to a new equilibrium point, resulting in reduced flows to wetlands and streams with 
corresponding ecological impacts.   
 
In the case of a confined aquifer (such as the one that the McCleary wells withdraw 
from), withdrawals will change the hydraulic gradient (or pressure difference) between 
the overlying aquifer and the confined unit.  If sufficient withdrawals occur the hydraulic 
gradient (and flow direction) can be reversed.  We recommend that the safe yield of the 
lower semi-confined aquifer that the McCleary wells draw from be established in this 
manner, so as to prevent the downward flow of groundwater from the upper aquifer that 
is more vulnerable to contamination. 
 
Recharge Areas 
 
The primary recharge area to the City of McCleary public drinking water wells was 
delineated by Hart Crowser, Inc. in 1994, based on the aquifer boundary, the direction of 
groundwater flow, and the Wildcat Creek watershed area.  This is where infiltration of 
precipitation to the aquifer that is pumped by the McCleary well most likely occurs (Hart 
Crowser, 1994).  However, the aquifer is also likely to receive runoff and recharge from 
the upstream portions of the watershed area of the Wildcat Creek drainage.  Using USGS 
topographic maps, Horsley Witten Group, Inc. (HW) delineated this upper watershed area 
as a “buffer zone”. 
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Figure 3.  Source Water Protection Areas 
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This upper watershed is characterized by fractured basalt.  During our field trip in 
October 2007 we visited two quarries that exhibited groundwater seeps from the fractures 
indicating that significant groundwater recharge exists in this area and that it can be 
transported to the deeper aquifer via the fractures. 
 

 

 
Groundwater seeps from fractures in basalt bedrock in upper 
watershed. 

 

Basalt quarries in the upper watershed showing fractures  
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McCleary Wellhead Protection Areas (WPAs) were also delineated by Hart Crowser in 
1994 (Figure 4).  “Zone 1” is the one year horizontal time of travel boundary for 
groundwater, and is managed to protect the drinking water supply from viral, microbial 
and direct chemical contaminants.  “Zone 2” is the five year time of travel boundary and 
should be managed to control potential chemical contaminants.  “Zone 3” is the ten year 
time of travel boundary. 
 
Figure 4.  Public Water Supply Wellhead Protection Areas 
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2.0  WATER QUANTITY AND QUALITY 
 
Hydrologic Budget 
 
A hydrologic budget was calculated to analyze water inputs to and withdrawals from the 
confined aquifer.  The following components were analyzed in the hydrologic budget: 

 
• Natural recharge from precipitation; 
• Wastewater discharges from septic systems; 
• Stormwater runoff from impervious surfaces; 
• Private well withdrawals; and  
• Public well withdrawals. 

 
However, because of the confining nature of the aquifer, the final hydrologic budget 
focused on the effects of natural recharge and public well withdrawals. 
 
Natural Recharge 
 
The study area receives approximately 59 inches/year of precipitation (Hart Crowser).  
Accounting for losses to evaporation and transpiration (evapotranspiration) and some 
surface runoff, Hart Crowser estimated a recharge rate to groundwater of 24 inches/year. 
This recharge rate was applied to the total pervious area within the aquifer and primary 
recharge area.  Based upon our field observations at several excavation pits that showed 
fractured basalt, the recharge rate was also applied to the upper watershed (buffer) zone. 
 
A portion of this recharge makes its way to the lower confined aquifer. It is very difficult 
to accurately determine how much of this occurs without extensive hydrogeologic field 
studies.  For the purposes of this assessment we assumed that 10% of the surficial 
recharge enters the lower confined aquifer and 90% flows laterally through the upper 
aquifer.   
 
This is generally supported by stream flow measurements that were made during our field 
trip on October 30, 2007 that demonstrated gaining stream conditions (meaning that a 
significant amount of the groundwater in the upper unconfined aquifer is flowing laterally 
and discharging into the stream).  Specifically, measurements were made at two locations 
approximately one mile apart:  1) at the Elma Hicklin road crossing and 2) at a new 
bridge constructed by Larry Birindelli on his property.  The measured flow at these two 
locations was 0.24 cubic feet per second (cfs) and 1.4 cfs respectively.  While these are 
likely to be low flows representative of the dry season, they equate to 57 and 331 million 
gallons/year. 
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Measuring stream flow at the Elma Hicklin Road Crossing 
 
Wastewater Discharges  
 
On-site septic system discharge volumes were calculated for all residential, commercial, 
industrial, and other land uses based on Grays Harbor County GIS parcel data, and 
wastewater flows specified in On-site Sewage Systems Chapter 246-272A WAC and On-
site Wastewater Treatment Systems Manual, USEPA, EPA-625/R-00/008, February 
2002.  GIS parcel data were used to determine land use coverage within the primary 
recharge area.  The residential wastewater flows were then applied to the residential areas 
using wastewater flow estimates defined in WAC Chapter 246-272A-0230 (2)(d)(i).  The 
US Census 2000 average household size within Grays Harbor County (2.48) was used in 
the calculation.  WAC Chapter 246-272A-0230 (2)(d)(ii) requires that all facility design 
flows other than residential be calculated according to the “On-site Wastewater 
Treatment Systems Manual,” USEPA, EPA-625/R-00/008, February 2002.  EPA’s 
manual sets standards for most of the design flows for facilities other than residential 
uses, based on number of employees.   In order to derive number of employees from land 
use acreage, conversion factors relating employee to square footage of land use area that 
were calculated in a local study conducted by the University of Washington were used 
(UW, 1998).  Public wastewater discharge volumes were not calculated, since there are 
no permitted sewage treatment plant groundwater discharges within the Wildcat Creek 
aquifer. 
 
Stormwater Runoff 
 
Precipitation that falls on impervious surfaces moves as surface runoff into open ditches 
along the sides of streets.  Based upon observed high-permeability soils at the surface and 
observations by local residents that the majority of stormwater infiltrates within the 
basins during most storm events, we assumed that stormwater runoff that is collected in 
these ditches is recharged to the shallow groundwater system.  Based upon an average 
annual rainfall of 59 inches per year, an assumption that approximately 10% of the 
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rainfall is lost to evaporation, and an assumed 50% recharge rate (with the remainder 
being evapotranspired within the vegetated drainage ditches), the net recharge rate was 
calculated to be 26.5 inches/year.  
 
Public and Private Well Withdrawals 
 
Private well data was obtained from the State of Washington’s Department of Ecology’s 
online well database.  Since well locations are provided in township/range/section format, 
it was difficult in some areas to determine which wells were within the aquifer boundary 
as mapped by Hart-Crowser.  It is believed that these wells draw from the upper 
unconfined aquifer and therefore do not directly affect the hydrologic budget for the 
confined aquifer.  The total number of private wells within the aquifer was estimated 
based on the percentage of each township/range/section that fell within the aquifer or 
recharge area.  An average household water use of 257 gpd for winter use and 600 gpd in 
summer is reported and the US Census 2000 Grays Harbor County average household 
size (2.48).  Since public wells are included in this database, the total number of public 
wells within the primary recharge area was subtracted from the estimated number of 
wells in the database.  The quantity of public wells and withdrawal volume capacity for 
each public well within the primary recharge area were determined using WA State 
Department of Health public well data. 
 
Results of Water Budget Analysis 
 
The results of the water budget assessment are presented in Table 1.  This represents 
inputs to and withdrawals from the lower confined aquifer.  As can be seen from the 
budget, the City of McCleary wells are withdrawing an average of 105 million 
gallons/year from the confined aquifer.  This is approximately 14% of the estimated 773 
million gallons/year that is estimated to recharge this aquifer.  This does not mean that 
there is a surplus of water that can be withdrawn.  The maximum withdrawal rate should 
be established through a safe yield analysis that incorporates vertical hydraulic gradient 
considerations (See report section, “Safe Yield”). 
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Table 1   Hydrologic Budget for Lower Confined Aquifer 
  Area  Recharge  Flow (Q)  
  (acres) (inches/year) (M gallons/year) 

Recharge       
Primary Recharge Area 819 2.4 54 
Buffer Zone (Secondary 
Recharge Area)* 11,000 2.4 719 

Total 11,819   773 
        
Withdrawals       
Total withdrawal volume from 
public wells     105 

Total     105 
 
*The buffer zone is defined by the Washington Wellhead Protection Program as an area up-gradient from 
Zone 3, potentially extending to include the entire zone of contribution.  The buffer zone may also identify 
additional non-contiguous critical aquifer recharge areas (as defined under Section 36.70A.170 of the 
Growth Management Act) requiring protection from contamination. 
 
Nitrogen Loading Analysis 
 
Nitrate-nitrogen is a primary drinking water criterion with a maximum contaminant level 
of 10 mg/liter.  It is considered a public health hazard causing methemoglobinemia (blue 
baby syndrome) in infants and is considered a precursor to carcinogenic compounds such 
as nitrosamines.  Nitrates are also an indicator of other contaminants including 
agricultural chemicals, pharmaceuticals and pathogens such as E. Coli bacteria, viruses 
and other microorganisms. 
 
A nitrogen loading analysis was conducted for the upper unconfined aquifer to determine 
the total annual nitrogen load (in pounds) to the recharge area from existing land uses 
within the area.  The expected nitrogen concentration in groundwater was then calculated 
based on the total recharge to the recharge area.  First, a land use survey was conducted 
to determine land use areas within the recharge area.  Then, nitrogen loading rates 
specified for the different land uses were applied to the respective areas. 
 
The 819-acre recharge area is composed of land within both the City of McCleary, and 
Grays Harbor County.  In addition, a small portion of the upper recharge area lies within 
the adjacent Mason County.  Land uses within the recharge area are dominated by 
residential and forested areas (indicated as “Resource Production & Extraction”; Figure 
5).  There are also a limited number of manufacturing, governmental uses, and other uses, 
including churches within the recharge area.  County of Grays Harbor zoning within the 
recharge area includes “General Development,” “Residential”, “Agricultural”, and a 
small portion of the “Industrial” zone (Figure 6).  City of McCleary zoning includes 
mostly “Residential” and some “Commercial”. 
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There are a significant number of livestock (horses, cattle and elk) in the primary 
recharge are.  A site inventory concluded a total of 9 cows, 11 horses, and 25 elk within 
the primary recharge area at the time of the study. 
 
Results of Nitrogen Loading Analysis 
 
The Nitrogen Loading analysis results are shown in Table 2. 
 
Table 2.  Nitrogen Loading Results 
 NITROGEN LOADING: EXISTING CONDITIONS Acres 
Total Area 819 
    
Nitrogen Inputs  Lbs/yr. 

Residential septic systems (129)  1,600 
Commercial septic systems 180 
Livestock (47) 2,450 
Stormwater 1,029 
Lawn fertilizers 2,016 
TOTAL LOADING 7,275 

    
Estimated nitrate-nitrogen concentration (mg/liter) 1.6 

 
NITROGEN LOADING: BUILDOUT CONDITIONS Acres 
Total Area 819 
    
Nitrogen Inputs  Lbs/yr. 

Residential septic systems (514) 6,374 
Commercial septic systems 161 
Livestock (47) 2,450 
Stormwater 2,145 
Lawn fertilizers 6,818 
TOTAL LOADING 17,947 

    
Estimated nitrate-nitrogen concentration (mg/liter) 3.7 

 
 

Grays Harbor County within the Primary Recharge Area 
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Figure 5. Land Uses within the Primary Recharge Area 
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Figure 6.  Zoning within the Primary Recharge Area 

 
 
Discussion 
 
The results of the hydrologic budget analysis indicate that approximately 14% of the 
water that is recharged into the lower confined aquifer is being extracted via the public 
supply wells.  While this seems like a relatively small percentage, future increases in the 
withdrawal rate are likely to change the equilibrium balance between the upper and lower 
aquifers, possibly causing a reversal of vertical hydraulic gradient.  Currently, it is 
presumed that the lower aquifer is under higher pressure than the overlying surficial 
aquifer resulting in an upward flow.  Increased withdrawals will reduce and possibly 
reverse this pressure gradient, potentially resulting in a downward gradient with water 
(and pollutants) from the upper aquifer flowing downward into the confined aquifer.   
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Baseline, natural concentrations of nitrate-nitrogen in groundwater are less than 0.1 
mg/L.  Based upon the predicted high existing nitrogen loading to the upper aquifer (1.6 
mg/liter) and the low measured baseline concentrations in the public supply wells (0.2 
mg/liter), it appears that the confining layer is providing a significant level of protection 
to the lower aquifer. 
 
Future growth in the primary recharge area will threaten water quality if it is not guided.  
The buildout analysis suggests that zoning in the County lands within the recharge area 
will allow another 385 homes on septic systems to be built.  Along with these homes will 
come additional nitrogen loading that could raise nitrogen concentrations to 3.7 mg/liter.  
Although this concentration is below the drinking water standard, it should be recognized 
that nitrate-nitrogen is an indicator of other potential contaminants such as agricultural 
chemicals (applied at residential rates), pharmaceuticals and pathogens such as E. Coli 
bacteria, viruses and other microorganisms.  Increases in nitrogen loading should be 
minimized.  Some viruses remain viable in groundwater for time periods of up to two 
years.  Pharmaceuticals can remain in the groundwater for longer periods of time. 
 
3.0  WELLHEAD PROTECTION AREA MANAGEMENT STRATEGIES AND 

IMPLEMENTATION 
 
Approach and Strategy 
 
The issues regarding the City of McCleary’s public water supply include both concerns 
of water quantity (safe yield) and water quality.  At the source of both of these concerns 
is increased development which conventionally necessitates larger withdrawal volumes 
and emits more pollution.  Therefore, carefully planning development that provides low 
impacts to the public water supply wells, as well as decreasing development pressure 
altogether within the recharge areas, is integral to the protection of the water supply 
wells.  These goals can still be achieved while increasing growth, vitality, and economic 
development within the City of McCleary through the use of smart growth techniques. 
 
Smart growth is a principle of land development that emphasizes mixed land uses; 
increases the availability of a range of housing types in neighborhoods; takes advantage 
of compact design; fosters distinctive and attractive communities; preserves open space, 
farmland, natural beauty and critical environmental areas; strengthens existing 
communities; provides a variety of transportation choices; makes development decisions 
predictable, fair and cost effective; and, encourages community and stakeholder 
collaboration in development decisions.  It also reduces water demands, provides 
enhanced treatment of stormwater pollutants and encourages re-use of wastewater and 
stormwater. 
 
Protecting the rural character of the community is especially significant in the State of 
Washington.  In fact, the purpose of the State of Washington Growth Management Act 
(GMA) is to “recognize the importance of rural lands and rural character to Washington’s 
economy, its people, and its environment, while respecting regional differences.  Rural 
lands and rural-based economies enhance the economic desirability of the state, help to 
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preserve traditional economic activities, and contribute to the state’s overall quality of 
life.” 
 
HW recommends two strategies to better assess existing conditions:  water level 
monitoring and water quality testing.  A public education program is also recommended.  
Two regulatory/smart growth techniques that would be particularly useful to the City of 
McCleary to maintain growth while providing protection of the public water supply wells 
include Transfer of Development Rights (TDR) and Low Impact Development (LID).   
 
1. Water Level Monitoring 
 

HW recommends that the City develop a water level monitoring protocol to further 
clarify the vertical hydraulic gradient between the upper and lower (confined) aquifer 
units.  This is best established with the installation of three multi-level well clusters 
(each with a shallow well in the upper aquifer and a deeper well in the deeper 
confined aquifer).  The well clusters should be installed at distances of approximately 
20 feet, 100 feet and 400 feet from the pumping wells along a transect.   
 
Water levels should be measured in each of the six wells using a continuous-
recording pressure transducer (approximate cost is $600/transducer).  This data 
should be plotted and analyzed in relation to pumping records at the two pumping 
wells. 
 
Changes in the hydraulic gradient between the shallow and confined aquifers can then 
be assessed under a range of pumping conditions.  These data can then be used to 
refine a safe yield estimate, defined as that quantity of water that can be safely 
withdrawn from the lower aquifer without reversal of the hydraulic gradient and 
subsequent water quality threats from contaminated water in the shallow aquifer. 

 
2. Water Quality Testing (Private Wells) 
 

To confirm the nitrogen loading results HW recommends that private wells located 
up-gradient of the public supply wells that draw from the upper (unconfined) aquifer 
be tested for nitrate-nitrogen.  Approximately 30 wells should be sampled and tested.  
The locations should be plotted.  Only wells that have drilling logs that suggest they 
are shallow and screened in the unconfined aquifer (less than 30 feet) should be 
selected. 
 

3. Private Well Protection 
 

Much of Grays Harbor County will continue to rely upon private domestic wells as 
their source of drinking water.  The majority of the wells are shallow and draw from 
the unconfined aquifer.  This aquifer is vulnerable to pollution from nearby land uses 
including septic systems, fertilizers, and livestock.  To provide safe drinking water, 
the County could consider developing private well protection zones and locating 
significant pollution sources such as septic systems and livestock away from wells.  
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Private well protection zones can include a fixed radius (such as 100 feet) and an 
extended area up-gradient to take into account groundwater flow direction.  As an 
example, the Town of Nantucket, Massachusetts has adopted a local health regulation 
that prohibits septic systems within a 100-foot radius and a 300-foot up-gradient area 
based upon potential virus transport distance. 

 
 Figure 7. Example Private Well Protection Area 
 

 
 
4. Public Education 
 

A critical part of any drinking water protection program is public education.  
Homeowners and business operators must be aware of the sensitivity of the 
groundwater system and the potential impacts that their individual activities may 
have.  Homeowner practices such as lawn fertilization, application of pesticides, pet 
and livestock waste management and failing on-site systems all can have direct water 
quality impacts.  Cumulatively, these impacts can add up and may cause significant 
degradation to the community drinking water supply. 
 
The State of Washington has been a national leader in the development of public 
education campaigns directed at environmental protection.  Posters, newspaper 
advertisements, training workshops and cable television are all effective means to get 
the message out.   

 
5. Transfer of Development Rights 
 

Transfer of Development Rights (TDR) is a regulatory strategy that harnesses private 
market forces to accomplish two smart growth objectives.  First, open space is 
permanently protected for water supply, agricultural, habitat, recreational, or other 
purposes via the transfer of some or all of the development that would otherwise have 
occurred in these sensitive places to more suitable locations.  Second, other locations, 
such as city and town centers or vacant and underutilized properties, become more 
vibrant and successful as the development potential from the protected resource areas 

● 

Private well 
100 feet 

300 feet 

Direction of  
groundwater flow 
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is transferred to them. In essence, development rights are "transferred" from one 
district (the "sending district") to another (the "receiving district").  Communities 
using TDR are generally shifting development densities within the community to 
achieve both open space and economic goals without changing their overall 
development potential.  Implementing a TDR program would provide protection of 
McCleary’s public water supply and would also benefit the city by refocusing 
development attention and growth to the city.  Prior to implementing a TDR program, 
however, the community should attain the following characteristics: 
 

• Clearly Identified Resource Areas for Protection.  The foundation of any TDR 
program is a resource area that requires protection.  Sending area communities 
should clearly identify the resources they would like to protect as these 
choices will shape many of the TDR program elements such as the method of 
calculating development rights, the types of incentives that will be offered to 
developers, and the type of restriction recorded.  In this case we are 
recommending the primary recharge area identified in the Hart Crowser study. 

 
• Consensus Regarding the Location and Extent of Receiving Areas. 

Communities must develop consensus regarding which areas will receive 
higher densities than what is allowed under existing zoning.  Higher density 
development is a politically charged topic in communities and often requires a 
significant outreach effort to gain acceptance.  Detailed discussion regarding 
the intensity and types of use should be a part of the TDR planning process.  
The City of McCleary downtown area appears to be appropriate for re-
development within the existing City urban growth boundaries.  During our 
site visit on October 31, 2007 we toured the downtown area and spoke to City 
officials.  There are many properties and sections of town that could be re-
developed at greater densities than currently exist in a sustainable manner.  
This would provide economic incentive, would limit the urban sprawl into the 
wellhead protection areas and could serve to conserve water demands. 

 
• Infrastructure that can Support Increases in Density. Another critical element 

to TDR program is the district(s) to which increased growth will be directed. 
Communities should be able to identify areas where existing infrastructure can 
accommodate higher densities.  Infrastructure concerns include wastewater, 
water supply, traffic, and other utilities.  Market considerations should also be 
evaluated when residential and/or commercial development rights may be 
transferred as the market in receiving areas must be able to support increased 
densities.  McCleary has an existing sewer system.  We have not evaluated the 
capacity or expansion issues associated with this facility. 

 
• A Clearly Written Ordinance.  TDR legislation can become very complex as 

municipalities attempt to create guidelines for market transactions with 
various incentives to the development community.  The goal of a community 
should be to develop a concise permitting process that does not add 
unnecessary layers of review for the development community.  Ordinances 
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should include an attractive incentive for TDR transactions in the form of 
density above that otherwise possible in the receiving zone. 

 
• Strong Market Conditions.  The goal of increased density in receiving areas 

must be supported by a strong market demand for either residential or 
commercial development.  Communities should consider enlisting the help of 
a qualified real estate or economic development professional to assess whether 
the market in receiving areas is strong enough to support increases in growth. 

 
• TDR Credit Bank.  Due to the complexity of TDR transactions, the timing 

involved with buying, selling, and developing properties may not always be 
seamless.  In the event that specific elements of a transaction are delayed, it 
may be beneficial for a community to establish a TDR Credit Bank where 
development rights can be temporarily stored before being purchased by a 
developer. Communities can also use these banks to store credits that are 
purchased by the Town for parcels of high conservation priority. 

 
• A Sophisticated Reviewing/Permitting Authority.  The permitting authority 

for a TDR transaction should have a clear understanding of the program 
guidelines to ensure that development rights and density increases are 
correctly calculated in permit applications.  Reviewing agencies should also 
be able to prioritize those design elements that are most important to the final 
project and identify alternative approaches that may simplify the application 
process. 

 
• Open Communication between Local Agencies.  The permitting authority for 

TDR transactions should have access to other agencies that may help to clarify 
opportunities or constraints associated with either the sending or receiving 
districts. Inter-agency cooperation can be formally integrated into the review 
process using the provisions of the TDR ordinance where commentary may be 
required from other agencies such as the Board of Health or the City Engineer. 
Other agencies or groups that could be involved in the review process, 
formally or informally, include local watershed groups, the local Open Space 
Committee, or the Agricultural Commission. 

 
Local Model 
 
An example community in the area that has implemented a TDR program is Thurston 
County, WA, which created a TDR ordinance in 1995 for the purpose of protecting 
agricultural lands (Chapter 20.62 Transfer of Development Rights).  The sending area 
for the TDR program consists of any land zoned as “long-term agricultural,” a zoning 
classification required by the state’s Growth Management Act. All of this land is 
within the unincorporated area of the county and is zoned for one dwelling unit per 20 
acres. Landowners in the sending area are entitled to one development right for every 
five acres of land they own, regardless of whether the land is suitable for 
development. They are required to reserve one development right for each unit they 
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want to build.  The county maintains a list of interested sellers, and development 
rights are traded on the open market.  The receiving areas are located throughout the 
unincorporated area of the county and within each of the three largest cities. Four 
ordinances, one for the county and one for each of the three largest cities (Lacey, 
Tumwater and Olympia), were adopted in 1995 (AFT, 2001). 

 
5. Low-Impact Development 
 

Decreasing water consumption rates within the city, whether through regulations or 
incentive programs, is an important consideration to protect the water supply.  Not 
only is water quantity threatened by increased withdrawal and consumption, but in 
the case of the Wildcat Creek aquifer, water quality is also at risk.  It is believed that 
groundwater within the deeper aquifer is under pressure and currently has an upward 
flow potential.  However, the upward flow potential is dependent upon maintaining 
an upward gradient and increasing withdrawals may cause the water to flow 
downward, threatening the drinking water supply with contaminated groundwater 
from the overlying shallow unconfined aquifer.  
 
One strategy that could successfully reduce water demand on public drinking water 
supply wells would be to implement a Low Impact Development (LID) ordinance.  
The ordinance may require changes to both the City of McCleary’s and Grays Harbor 
County’s Comprehensive Plans, zoning codes, design standards, and other applicable 
regulations.  Some of the Comprehensive Plan’s primary planning goals include: 
 

• Urban growth; 
• Reduction of sprawl; 
• Efficient multi-modal transportation; 
• Diverse and equitable housing; 
• Economic development; 
• Encouragement of natural resource industries; 
• Open space and recreation; and 
• Environmental protection. 

 
LID is a more sustainable land development pattern that results from a site planning 
process that first identifies critical natural resources, and then determines appropriate 
building envelopes. LID also incorporates a range of best management practices 
(BMPs) that preserve the natural hydrology of the land.  Best management practices 
can include bioretention systems, infiltration systems, green roofs and cisterns to 
treat, store and re-use stormwater runoff as an irrigation source.  The principles of 
LID are also in direct alignment with the Comprehensive Plan goals.    
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Scuppers into Stormwater Planter   Source:  http://www.rdrop.com/users/krishna/rainwatr.htm

Rain Barrels and Cisterns 

 
 

 
Examples of Rain Gardens and Bioretention Areas 
 

The LID ordinance could require water conservation devices for public buildings and 
provide incentives for their implementation in private business and residences.  The 
ordinance should also include design criteria that require the collection and re-use of 
stormwater as an irrigation source (using rain barrels, cisterns or recharge to the local 
groundwater system).  This would significantly reduce water demands on the public 
drinking water system during the growing season and provide water allocation to 
future growth within the city limits.  According to local sources, the winter water 
demand averages 257 gallons/day per residence.  This demand increases to 600 
gallons/day per residence during the summer growing season.  A significant portion 
of this increase is believed to be irrigation. 
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Infiltration and recharge of roof runoff into stone infiltration chambers via “rain 
chains” 

 
In addition to reducing non-point source pollution to drinking water supplies and 
surface waters, LID provides other important benefits to the municipality, the 
developer, and the general public.  More concentrated (cluster) design, with less 
impervious area and smaller infrastructure (stormwater drainage and other utilities), 
means significant cost savings to developers.  Less impervious surface creates less 
surface runoff, which will decrease the burden to municipal drainage infrastructure. 
 
Local Model 
 
Thurston County and the City of Olympia have adopted LID principles into their 
Comprehensive Plans, zoning and tree protection ordinances; street, sidewalk, and 
parking standards; and drainage design and erosion control standards.  The 
Comprehensive Plan amendment process began earlier and took a year, from 
September 2000 to September 2001.  The Olympia Planning Commission reviewed 
the entire package – the first time it had considered anything other than 
Comprehensive Plan revisions.  During review of the Comprehensive Plan 
amendments, the chart comparing impacts with conventional and low-impact design 
helped convince both City and County Planning Commissions that the approach was 
viable (Olympia, 2002). 
 
By adoption of Ordinance 6140 (Olympia’s LID ordinance), the City supplemented 
the Comprehensive Plan’s Chapter 1 (Land Use and Urban Design), Chapter 2 
(Environment), Chapter 5 (Utilities and Public Facilities), and Chapter 6 
(Transportation) with goals and policies that establish Green Cove basin as a unique 



Public Water Supply Wells-Case Study  Horsley Witten Group, Inc. 
McCleary, Washington Page 23 January 28, 2008 

area, subject to enhanced environmental regulations.  Primary goals and policy 
changes for Green Cove basin included the following (Olympia, 2002): 
 

• Designate Green Cove Creek as a sensitive drainage basin. 
• Avoid high-density development where new development would have a 

significant adverse impact upon the habitat within designated sensitive 
drainage basins. 

• Administer development regulations that protect critical areas and designated 
sensitive drainage basins. 

• Adopt low-impact development regulations within designated sensitive 
drainage basins that may include stormwater standards, critical area 
regulations, zoning designations, and other development standards. 

• Establish street designs that minimize impacts to the natural environment 
especially within a designated sensitive drainage basin. 

 
The City of Olympia also used Ordinance 6140 to amend the municipal code with 
requirements for designated sensitive drainage basins, Green Cove basin in particular. 
The ordinance created a new zoning district and increased tree protection and 
replacement requirements.  The new zoning district, Residential Low Impact (RLI), 
applied to Green Cove basin within Olympia’s city limits. Parcels along the basin 
boundary that have at least 50% of their surface area within the basin were included 
in the district. Traits of the district included: 
 

• Residential densities of two to four units per acre.  Duplex, townhouse, and 
multifamily uses are allowed. 

• Lot widths and rear setbacks are reduced and maximum building heights are 
increased, compared to the other residential districts. 

• Maximum impervious surface coverage per lot is limited to 2,500 square feet. 
• Several land uses, including duplexes and parking lots, not typically permitted 

in single-family residential developments, are allowed in the Green Cove 
basin. 

 
Olympia also enacted a new Chapter 16.54 Tree Protection and Replacement for 
Green Cove Basin, which requires a minimum tree density of 220 tree units per acre. 
The requirement will result in approximately 55% tree cover in any given 
development.   
 
Thurston County amended their Olympia Urban Growth Area Zoning Code (TCC 
20.23), to be generally consistent with City of Olympia zoning.  The urban growth 
area within Green Cove Creek Drainage Basin was rezoned from predominately 4-8 
units per acre to 2-4 units per acre. The exception was a forested area along the creek 
where density was limited to one unit per five acres, to reduce the overall impervious 
surface in the basin to levels likely to enable preservation of anadromous fish and to 
buffer the creek from the impacts of urban density development up slope. The zoning 
amendments also required that, within the urban growth area, 60% of each site be 
retained in open space and that existing vegetation in these areas be preserved.  
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6. New Well Construction 
 

A recent communication from City of McCleary officials suggests that the public 
supply well may actually be screened partially in the upper aquifer.  In the event that 
the water quality testing confirms the nitrogen loading estimates, HW recommends 
that the City includes the possibility of eliminating the shallow screens using 
“packers” that cold seal off these intake areas and limit the wells intakes to the lower 
confined aquifer.  If this is not feasible another option would be to drill a new well in 
the confined aquifer. 
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