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Introduction 
The Bridge Creek watershed is located approximately two miles north of the town of 

Homer, Alaska.  In 1975 the city of Homer constructed an earthfill dam on the creek and 
created the Bridge Creek Reservoir.  This reservoir serves as Homer’s primary source of 
drinking water. 

This makes the health and well being of the watershed an extremely important issue 
for Homer residents.  Several water supply studies have been conducted by the City of 
Homer, mostly for the purpose of developing the area for water use.  No comprehensive 
study of the vegetation and wildlife in the watershed was found in researching this report.  
Consideration of the ecosystems present in an area should be an important factor when 
deciding what, if anything, should be developed in an area. 

In 1999, a landowner in the watershed applied for and obtained a logging permit 
from the Department of Forestry.  This has raised concerns about the potential impacts of 
logging on the water quality of the reservoir.  Careful planning is extremely important in 
order to allow Homer to get what it needs out of the watershed without compromising the 
environmental integrity of the area. 

These concerns prompted Cook Inlet Keeper to study the area and establish new 
water quality monitoring sites on Bridge Creek.  The purpose of this report is to provide 
information about the watershed in order to increase public awareness and aid the City in 
planning for the future of its water supply.  Research was conducted on the physical and 
biological characteristics of the area and on previously collected water quality data.  This 
report also explains the history of the City’s involvement in the watershed and what 
alternative sources of water have been considered.  Other important considerations are: 
how other cities have developed and maintained their water resources,  the effects of 
logging on water quality, and the current local debate over logging in the Bridge Creek 
watershed.         
 
 
Description of the Area 

The Homer area is located in the southwestern portion of the Kenai Peninsula in 
south central Alaska.  Water is abundant in the area.  To the west lies Cook Inlet, and to 
the east lies Kachemak Bay. The closest significant river near Homer is the Anchor 
River.  Many fresh water creeks and streams drain into this river, the bay, or the inlet.  
Bridge Creek is located north of the city of Homer and drains into Twitter Creek, which 
in turn drains into the Anchor River (fig. 2). 

The Bridge Creek watershed is bounded to the north by Crossman Ridge.  The 
elevation of the ridge averages about 1,000 feet above sea level.  The highest point in the 
watershed is a 1,237-foot peak located on the ridge to the northwest of the reservoir.  To 
the south, the boundary runs along a ridge that is a portion of Diamond Ridge and a 
portion of Skyline Drive.  The highest point on this ridge is located just north of Diamond 
Ridge Road and is 1,202 feet.  The watershed encompasses some 4,800 acres of moderate 
slopes running from the ridges down to the creek, which is at an elevation of 865 feet just 
below the reservoir (fig. 1).  This topography is largely the result of Pleistocene 
glaciation.  The geology of the area is called the Kenai formation.  It is a gently folded, 
fresh-water deposit of Eocene age.  It is several thousand feet thick and consists of 
moderately indurated sand, silt, and clay that usually occurs in thin, integrated beds and 
lenses. 



8 

 
 
Figure 2- stream order diagram for Bridge Creek 
 
 
Many beds of subbituminous and lignitic coal are interbedded throughout the formation.  
Masses of ferruginous material are present in thick beds of sandstone, and nodules of 
ironstone are also found.  As evidence of glaciaction, glacial drift is present over many 
parts of the Kenai formation.  The drift is primarily coarse morainic material with many 
boulders and thick deposits of gravelly outwash.1  

In the hills where Bridge Creek watershed is located, wind-deposited silty material is 
found.  This material is a mixture of loess derived from glacial material, and volcanic ash 
from eruptions in the Aleutian Range.  Like many streams in the area, Bridge Creek lies 
in a deep incised valley with a nearly level bottom.  The valley was probably cut when 
the glaciers to the east were retreating.  During this time, an abundance of meltwater 
carrying glacial debris flowed through these streams.  The result is the valleys we see 
today.       

The soil association in most of the watershed is the Kachemak association, 
characterized by nearly level to steep, well-drained silt loams that are shallow to 
moderately deep.  The soil in the western portion of the watershed is the Mutnala-
Salamatof association.  These soils are characterized by nearly level to steep, well-
drained silt loams that are shallow over gravelly glacial till.  They are very poorly drained 
peat soils of muskegs.2 
 

                                                           
1 Robert B. Hinton. Soil Survey of Homer-Ninilchik Area, Alaska, published by the United States 
Department of Agriculture’s Soil Conservation Service, 1971 (pg.1).   
2 Robert B. Hinton. (general soil map).  
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 Temperature (degrees F) Precipitation (inches) 

Month Daily maximum Daily minimum Monthly average Mean total M.T. snowfall 

January 28.5 18.2 23.3 1.85 16.3 

February 30.5 18.3 24.4 1.88 20.1 

March 33.4 20.0 26.7 1.34 12.4 

April 39.8 27.7 33.7 1.46 9.4 

May 47.3 35.8 41.6 1.27 0.6 

June 55.6 42.7 49.2 0.98 0.0 

July 58.7 46.5 52.6 2.78 0.0 

August 58.0 46.9 52.5 3.14 0.0 

September 51.8 41.1 46.5 3.32 0.2 

October 42.0 31.5 36.8 3.68 5.5 

November 34.0 25.0 29.5 3.65 15.8 

December 26.8 17.5 22.2 2.78 24.4 

Total 42.2 30.9 36.6 28.13 104.7 
 
Table 1-  monthly temperatures and precipitation from the Homer 5NW station at an elevation of 1,100  

feet3       
 
 

The climate of the Homer area is classified as marine, but annual precipitation is 
much less than other areas along the Alaska Gulf coast because of the effects of the Kenai 
Mountains.  The temperatures are mild compared to other areas of Alaska.  The Alaska 
Range blocks cold air from the interior, and the abundance of water keeps temperatures 
mild.  Winter temperatures rarely drop below 0° F, with a record low of -21°.  Summer 
temperatures rarely exceed 70°, with a record high of 80°.  

The average precipitation received at a weather station near the Bridge Creek 
watershed is 28 inches.  Annual snowfall varies greatly with elevation, ranging from 49 
inches in Homer to well over 100 inches in the hills.  Precipitation is lightest late in 
winter and in spring, and heaviest late in summer and in fall (table 1). 

The vegetation in the watershed consists of areas of spruce forest and open meadows 
of shrubs and grasses.  The forest is mostly lutz spruce, which is a hybrid of white and 
Sitka spruce.  Like many areas on the Kenai Peninsula, most of the trees have been killed 
by spruce bark beetles.  The Natural Resource Conservation Service has conducted 
vegetation classification studies in several areas of the watershed.4   

The area north of Bridge Creek near the headwaters and Skyline Drive was described 
as a mature forest with 90% of the trees killed by beetles.  The understory is mostly wood 
ferns (fig. 3) and grasses.  Fire scars were also found on many trees in the area.  The area 

                                                           
3 Robert B. Hinton. (pg. 3). 
4 United States Department of Agriculture, Natural Resources Conservation Service, Alaska. Alaska 
Vegetation Data Worksheet (AK-ECS-001).  
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above the dam and near Bridge Creek is described as a thicket of low willows.  
Observations show the zone where willows are dominant is present from about 25 yards 
to 60 yards out from the creek in most areas. 

The area south of the creek and adjacent to the reservoir is the largest area of forest 
in the watershed.  This area is described as open forest with anywhere from 70 to 100% 
of the trees killed by spruce bark beetles.  The understory is oak and wood fern, and a 
good amount of calamagrostis is present. 

On the slopes of Diamond Ridge to the north of the reservoir and below the dam, the 
area is described as an open forest.  Most of the trees are alive and of medium size.  The 
forest is patchy with areas where grass is dominant.  Lots of horsetail is present indicating 
that this is a wetter site than those with a fern understory.  

To the south of the creek near the area where Bridge Creek flows into Twitter Creek, 
a large area of meadow is found.  This area is mostly fireweed (fig. 4) with some grasses 
and willows.  Clearly a very diverse plant community lives in the watershed.  Many areas 
are relatively free from human alterations.  The beetle outbreak is having, and will 
continue to have serious effects on the forests throughout the Kenai Peninsula, and the 
Bridge Creek watershed is no exception.     

          

                               
 
 
 
 
Little information was found about the species of animals that live in the watershed.  

Several moose were observed, and abundant droppings were noted while exploring the 
area for this report.  A healthy moose population seems to use the watershed for 
wintering grounds.  Also observed were several bald eagles, bear tracks, and beaver 
dams.  In his book Terrestrial Habitats and Wildlife Species, Theodore Bailey lists 

Figure 3- ferns                                                                   Figure 4- fireweed  
(courtesy of Center for Alaskan Coastal Studies)                                    (courtesy of Center for Alaskan Coastal Studies) 
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dominant species on the Kenai Peninsula by habitat type.  For riparian habitats such as 
the vicinity around Bridge Creek, some common species are the trumpeter swan, bald 
eagle, river otter, beaver, muskrat, northern pintail, wood frog, common loon, rusty 
blackbird, Lincoln’s sparrow, Barrow’s goldeneye, and the Bonaparte’s gull.  The rest of 
the watershed is primarily mature forest habitat.  Species living in this habitat include the 
black bear, masked shrew, red squirrel, black-capped chickadee, spruce grouse, yellow-
rumped warbler, hairy woodpecker, three-toed woodpecker, and the great horned owl.5    

Most of these species and many others probably do live in the Bridge Creek 
watershed.  Residents of the watershed have reported seeing the following list of animals 
and animal signs: moose, black bear, red-tailed hawk, crow, raven, snowshoe hair, beaver 
dams, brown bear tracks, ermine, spruce grouse, squirrel, lynx, porcupine, and saw-whet 
owl.  Needless to say the watershed is home to a diverse community of animals.    

No fish studies specifically for Bridge Creek were found.  However the Anchor 
River, of which Bridge Creek is a tributary, has been studied extensively.  The Anchor  
River is one of the most popular sport fishing streams on the Kenai Peninsula.  Dolly 
Varden, chinook, pink, and coho salmon are some of the species that anglers target.  The 
river also supports the largest population of steelhead trout of the five streams on the 
Kenai Peninsula where this species is found.  To get an idea of the abundance of fish 
living in the river we can look at the number of fish harvested.  In 1979 harvests peaked, 
and 21,364 Dolly Varden, 2,870 coho, and 782 steelhead were caught.6 

Many more fish species live in the river besides those that are targeted by fishermen.  
Bridge Creek is cataloged as providing habitat for Dolly Varden and coho salmon.  One 
can only speculate about what other species live in Bridge Creek.  It is worth noting that 
all of the above mentioned species migrate from the ocean into freshwater streams.  The 
Bridge Creek Dam would prohibit such migration from taking place.  Thus it is unlikely 
that any of these species live in the portion of Bridge Creek above the dam, although 
rainbow trout have been caught in the area above the dam.              
 
 
History 

The first known residents of the Homer area were the Athabascan Indians.  Russian 
explorers came to the area in the mid-1700s.  In 1830 a group of employees retired from a 
fur-trading organization and settled north of Homer near Ninilchik.  These settlers 
survived by fishing the rich waters of Cook Inlet.  They also cleared land and grew 
vegetables, as well as raised poultry and dairy cattle. 

The first official recognition of the town of Homer came in 1896 with the 
establishment of a post office.  The early economy was based on coal mining.  An eight-
mile railroad was constructed in 1889 to transport coal from the fields along the bluff to 
the end of the Homer Spit.  In 1906, coal mining ended when the coalfields that were in 
the public domain were closed. 

In the 1920’s Homer became an important location for commercial fishing.  Then in 
the 1930’s about 165 homesteaders came to the area.  Few of these early settlers 

                                                           
5 Theodore Bailey. Terrestrial Habitats and Wildlife Species, published by the United States Fish and 
Wildlife Service.    
6 Joe Wallis and Stephen Hammarstrom. Inventory and Cataloging Cook Inlet, published in Juneau by the 
Alaska Department of Fish and Game, 1983. 
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succeeded as farmers, and most supported themselves by fishing, logging, trapping, doing 
construction work, or working in canneries.   

The Sterling Highway was constructed in 1951 connecting Homer to Soldotna and 
Anchorage.  This further promoted growth in the area, and the commercial fishing and 
tourism industries expanded greatly.  In 1946 about 500 people lived in and around 
Homer, and by 1960 this number grew to 1,700.7  In 1998, the state of Alaska estimated 
11,000 residents in the greater Homer area. 

During the 1960’s only about 1/4 of Homer residents had running water.  Most 
people depended on private wells, and the rest used the limited municipal water system.  
This system consisted of six wells in the Bridge Creek watershed and direct diversion of 
Bridge Creek itself.  The water was pumped via an eight-inch transmission pipe to a 
250,000-gallon storage tank near the hospital.  Major pipes connected the reservoir to the 
center of town and to the spit.  A few smaller pipes supplied a limited number of side 
streets.  The water quality of this system was poor and high turbidity levels were 
common.8 

Of the six original wells, only two were in operation by 1972.  Two were abandoned 
because production had dropped to only 10 to 15 gallons per minute.  One was 
abandoned due to a casing pipe that became misaligned during ground movement.  The 
misalignment caused excessive wear on the pump, making maintenance impossible.  The 
fourth, while not abandoned by 1972, was not in use because of a drastic drop in 
production. 

The wells still in use had a combined capacity of about 100 gallons per minute.  This 
was down from 425 gpm, which was the original capacity when the system was 
completed in 1967.  The water collected from diversion was not treated as well as the 
well water and was intended only as fire storage.  However because of the decreased well 
capacity, diversion water had been needed for the municipal supply in times of high 
demand.         

As early as 1962, the City of Homer began studying solutions to the water problem.  
Faced with a decreasing supply and an increasing demand due to population growth, the 
situation became pressing.  In 1964 the Municipal Water Facilities published a document 
titled: Economic Analysis of Alternative Water Supply Sources for Homer, Alaska.  The 
feasibility of developing several different sources of water was researched.  Five possible 
sources were given serious consideration. 

I. Leisure Lake, which is located across Kachemak bay from the Homer Spit, was 
one source considered.  It was determined that gravity would push the water from the 
lake, at an elevation of 500 feet, down to the end of the spit.  A cement-lined steel 
transmission pipe would be constructed under the bay (fig. 5).  A pump at the end of the 
spit would also be necessary.  While the quality of the water in Leisure Lake was 
determined high, the cost associated with this project was too great. 

II. Another possibility was to construct a dam on Fritz Creek near the current 
location of the Fritz Creek Post Office on East End Road.  This project would include a 
7.9-mile transmission pipe along East End Road to a location near the airport, and also a 
5.86-mile pipe to the end of the spit (fig. 6).  The water in Fritz Creek was determined to 

                                                           
7 Robert B. Hinton. (pgs. 3-4). 
8 Clair A. Hill & Associates. Summary and Recommendations Feasibility Report for Water Project City of 
Homer, published in Anchorage, 1972 (pgs. i-iii). 
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be free from turbidity, and the only form of treatment anticipated was chlorination.  The 
chlorination station would be built as near the dam site as possible. 

III. Beluga Lake was once a salt-water lagoon.  It has since been diked and turned 
into a shallow lake of somewhat fresh water.  The winter volume of the lake was 
determined to be about 112,000,000 gallons.  This supply would be more than adequate 
to serve the city’s needs.  However several problems prohibited Beluga Lake from being a 
reasonable solution.  Substantial chlorides and salts were found in the water as well as 
moderate B. coli contamination.  Also East Homer Elementary School and several other 
places dump sewage effluent into the Lake.  Beluga Lake also serves as the floatplane 
airport for Homer, and a conflict of interests could arise if it were developed as a water 
source. 

IV. Another possibility was to drill more wells near the six existing wells in the 
Bridge Creek watershed.  The problem is that no continuous aquifers have been found 
near Homer.  Most of the underground water is in coal seams and exists in very small  
amounts.  Several test wells were drilled, and the maximum production was 150 gallons 
per minute, but that flow didn’t last very long and the water was of poor quality.  Since 
the area is close to Kachemak Bay, the potential for salt-water intrusion also exists.  The 
poor quality and scarce quantity of underground water made this alternative unlikely.  

V. The other option was to construct a dam on Bridge Creek near the location of the 
existing wells.  10,950 feet of transmission line would be needed to transport the water 
from the collection station to a storage tank near the hospital.  The water in Bridge Creek 
was determined to be of high quality and similar to that of Fritz Creek.  

Several factors lead to the decision to choose Bridge Creek as the best option.  One 
of the biggest factors was cost (table 2).  The high quality of the water was another 
important factor.  Very few people were living in the watershed at the time so few human 
caused changes to the water quality were anticipated.  Also only two parcels of land 
would need to be purchased in order to build the project. 

The location of Bridge Creek was ideal for two reasons.  First the proposed dam and 
resulting reservoir would be at an elevation of over 800 feet above sea level, and the 
storage tank is at about 350 feet.  This means that gravity would do most of the work of 
transporting the water.  The other advantage of Bridge Creek’s location is its proximity to 
Twitter Creek.  If in the future the city’s demand exceeded what Bridge Creek could 
provide, a transmission line could be built over Crossman Ridge and water from Twitter 
Creek could be collected and pumped into Bridge Creek and then the storage tank. 
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Figure 5- proposed Leisure Lake project9 
 
 

 
 
Figure 6- proposed Fritz Creek project10   

                                                           
 9 Municipal Water Facilities. Economic Analysis of Alternative Water Supply Sources for Homer, Alaska, 
November 1964. 
10 Municipal Water Facilities, 1964. 
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Source   Estimated Cost 

Leisure Lake     $1,950,000  

Fritz Creek     $1,112,330  
Bridge Creek        $898,344  
Beluga Lake        $816,724  
Ground Water        $767,800  
 
Table 2- 1964 estimated costs for developing various drinking water supplies for Homer11 
 
 

Thus in January of 1972, the City published Summary and Recommendations 
Feasibility Report for Water Project City of Homer.  The proposed project included two 
phases of construction.   

Phase I included the following: 
1. To construct a dam on Bridge Creek providing 400 acre feet of regulatory 

storage slightly downstream of the existing city water supply diversion. 
2. Construct a complete 600-gpm water treatment facility adjacent to the 

reservoir. 
3. Install a pumping station at the treatment plant and a supply connection from 

this facility to the existing eight-inch transmission line so that water from the 
treatment plant can be fed into the existing system. 

4. Construct a new 500,000-gallon storage tank adjacent to the eight-inch 
transmission line. 

5. Provide trunk distribution lines from the new storage tank to presently unserved 
portions of the city. 

Phase II, which was expected to occur about twenty years later, included the 
following: 

1. Expand treatment plant to 1,200-gpm capacity. 
2. Install one million gallons additional storage tank facilities. 
3. Improve and expand distribution facilities indicated in Phase 1 to provide 

adequate service to future Homer residents. 

The estimated costs of the project are more complete and thus far greater than those 
estimated in 1964.  Phase I and phase II were estimated to carry a combined cost of 
$5,999,900.  The operating costs were estimated to range from $40,600 to 46,000 per 
year.12  

Water treatment was also necessary to accomplish several objectives. 
      1. Removal of turbidity and color. 
      2. Removal of excess iron and manganese. 
      3. Disinfection and stabilization. 

These ends were proposed to be reached in the treatment plant through the processes 
of oxidation, coagulation, sedimentation, filtration, and disinfection.  
                                                                                                                                                                             
 
11 Municipal Water Facilities, 1964. 
12 Clair A. Hill & Associates.  
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So in 1975 the existing wells were all abandoned, and bulldozers were brought to the 
site.  A 24-foot high, 260-foot wide earth-fill dam was built (fig. 7) to hold back the flow 
of Bridge Creek and create a reservoir.  The dam was built mostly with coarse sandy silt 
and impervious silty clay.  A 24-inch spillway, concrete intake structure and a gravel 
roadway with guardrails were also included.  The reservoir (fig. 8) has an average depth 
of about ten feet, and a maximum storage capacity of 1,500,000 gallons.   
 

 
 
Figure 7- cross section of Bridge Creek Dam13 
 
 

 
 

                                                           
13 Municipal Water Facilities, 1964. 

Figure 8- Bridge Creek Reservoir 
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The ability of a water supply to meet water demand is based on the firm yield 
concept.  The concept is that the water supply must be able to meet the demand during 
the most critical low-flow periods.  For Homer the most critical period on record was 
from July of 1950 to September of 1951.  Based on this period, the Bridge Creek supply 
was predicted to have a firm yield of 0.66 million gallons per day.  The City concluded 
that 96% of the time Homer would always have a water supply of no less than 0.66 mgd.  

In 1976 after the dam was completed the city of Homer’s water demand was 0.38 
million gallons per day.  By 1982, this figure had increased to 0.56 mgd.  This number 
was approaching the firm yield figure, and the population was still growing fast with new 
water hookups being added rapidly.  Thus in 1983 the City published a new Water 
Supply Study to plan for future water supply projects. 

Two of the sources researched in the 1964 study were again discussed.  These 
included ground water sources and a dam on Fritz Creek.  The possibility of transporting 
water from across the bay was also looked at again.  Hazel Lake and China Poot Lake 
were among the sources considered.  Other possibilities included a dam on Twitter Creek, 
raising the Bridge Creek dam, or building a new larger dam downstream from the 
existing one.  One of the more ambitious plans was a reverse osmosis desalinization plant 
on the end of the spit. 

Ground water was again determined to be of too short supply to warrant further 
development.  Transporting water from across the bay or building a desalinization plant 
were found economically unfeasible.  Engineering problems made raising Bridge Creek 
Dam unlikely, and building a new Bridge Creek dam and destroying the old one seemed 
like a waste.  

Fritz Creek was eventually chosen as the best site for additional water supply.  Plans 
for dam construction were made, but the dam was never built.  Public opposition to the 
water project was a factor.  Also the need for a new supply wasn’t as great as was 
previously thought.  In the past, three canneries were in operation in Homer.  These 
canneries used a significant percentage of the water, so their closure reduced the water 
demand.  Also the rapid population growth that Homer had seen was beginning to slow 
down so the projected increase in water demand would be lower than previously 
calculated. 

In 1983, phase II of the Bridge Creek water project was completed.  The treatment 
plant’s capacity was doubled to 1,200 gallons per minute, and four new filters were 
installed.  Jim Hobbs, Homer’s superintendent of water management, recently stated that 
ground water supplies will probably not be an option in the future.  Right now the yields 
for the Bridge Creek supply are only estimates, and the City is currently working to 
calculate more accurate yield information.  This will help determine how long Bridge 
Creek can meet Homer’s water demands.  Mr. Hobbs said that at least for the near future 
the Bridge Creek supply would be adequate. 
 
 
Water Quality  

In the 1983 study, the City estimated runoff rates for the Bridge Creek watershed 
using data from the Anchor River and a conversion factor.  The calculations were done 
for the 3.6 square miles of the watershed above the dam.  They determined the mean 
annual runoff for the watershed to be 4.9 cubic feet per second.  The lowest annual runoff 
rate that was calculated was 1.76 cfs in 1952, and the highest was 7.58 cfs in 1953. 
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The United States Geological Survey has limited water quality data for Bridge Creek 
from 1970.  This information is below (table 3). 
 

 
 
 

Date 

 
Dis- 

charge 
(cfs) 

 

 
 

Silica 
(SIO2) 

 
 

Iron 
(Fe) 

 
Cal- 
cium 
(Ca) 

 
Mag- 

nesium 
(Mg) 

 
 

Sodium 
(Na) 

 
Potas- 
sium 

(HCO3) 

 
Bicar- 

Bonate 
(HCO3) 

 
 

Sulfate 
(SO4) 

 
Chlor- 

ide 
(Cl) 

 
Fluo- 
ride 
(F) 

 
 

Nitrate 
(NO3) 

 
 
 

pH 

 
 
 

Color 

 
 

Temp. 
(C) 

Sp. 1970 2.35 18 0.34 5.1 2.3 5.2 2.2 33 0.0 6.4 0.1 0.8 7.4 10 0.0 

7/29/70 1.48 34 0.13 7.4 2.5 5.1 1.9 34 2.6 6.4 0.1 1.2 7.4 10 7.0 

9/29/70 2.48 28 0.20 5.2 2.4 5.2 1.7 30 1.0 5.8 0.3 1.2 7.5   5 3.0 
 
Table 3- USGS water quality data for Bridge Creek14 
 
 

Most of the other water quality data for Bridge Creek has been collected through 
Cook Inlet Keeper’s Citizens Environmental Monitoring Program.  In this program, 
Keeper trains citizens to monitor water quality at various established sites on the Kenai 
Peninsula.  One Bridge Creek site at the Wynn Nature Center bridge has been monitored 
since November of 1996.  A site at Easy Street has been monitored four times since June 
of 1997.  Recently Keeper staff has set up three new sites on the creek.  Since October, 
these sites have been monitored twice each. 

The site at the Wynn Nature Center bridge is located near the headwaters of Bridge 
Creek (fig. 9).  Its coordinates are 59 degrees 40.78 minutes north latitude, 151 degrees 
28.72 minutes west longitude.  The following three pages is data collected at that site 
from 11/23/96 to 10/2/99 (figs. 10-15). 
 

                                                           
14 Clair A. Hill & Associates. 

Figure 9- Bridge Creek at the Wynn 
Nature Center bridge 
(courtesy of Center for Alaskan Coastal Studies)  
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Figure 12- dissolved oxygen data for Bridge Creek at the Wynn Nature Center bridge       
                   (green line represents minimum according to state water quality standards) 
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Figure 13-  dissolved oxygen percent saturation data for Bridge Creek at the Wynn Nature Center 
bridge  
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About 0.8 miles downstream from the Wynn Nature Center, Bridge Creek flows 
under Easy Street.  About 50 yards downstream from the road is the location of another 
site.  Its coordinates are 59 degrees 40.67 minutes north latitude, 151 degrees 30.16 
minutes west longitude.  The following is data collected at this site from 6/29/97 to 
11/22/99 (table 4).   
 

 Turbidity     Conductivity  
Date (JTU) pH DO (mg/L) % Sat. (uS) ORP (mV) 

6/29/97 10 6.7 8.9 90 159 142 

7/30/97 5 7.2 8.6 94 137 92 

10/26/99 5 7.4 13.1 92 29 133 

11/22/99 5 7 12.9 88 39 249 
 
Table 4- water quality data for Bridge Creek at Easy Street 

 
 
Continuing downstream another 0.8 miles brings you to the first of the new sites  

established in 1999.  The site is just upstream from where Bridge Creek becomes Bridge 
Creek Reservoir (figs. 16-17).  Its coordinates are 59 degrees 40.765 minutes north 
latitude, 151 degrees 31.586 minutes north latitude.  Recent data from this site follows 
(table 5). 
 

 Turbidity     Conductivity  
Date (JTU) pH DO (mg/L) % Sat. (uS) ORP (mV) 

10/28/99 5 6.6 10.5 72 26 175 

11/30/99  7 13.4 95 20 219 
 
Table 5- water quality data for Bridge Creek above the reservoir     

 
 
Another 0.75 miles downstream takes you just below the dam.  This is the location of 

another new site (figs. 18-19).  Its coordinates are 59 degrees 40.767 minutes north 
latitude, 151 degrees 32.963 minutes west longitude.  The following is recent data from 
this site (table 6). 
 

 Turbidity     Conductivity  
Date (JTU) pH DO (mg/L) % Sat. (uS) ORP (mV) 

10/28/99 2 6.8 12.6 91 31 137 

11/30/99 5 6.6 12.6 89 43 188 
 
Table 6- water quality data for Bridge Creek below the dam 
 
 

The last site is another two miles downstream where Bridge Creek flows under the 
Homestead Trail.  Its coordinates are 59 degrees 47.699 minutes north latitude, 151 
degrees 35.809 minutes west longitude.  Recent data from this site is on pg. 25 (table 7).  
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Figure 16- Bridge Creek above reservoir 10/20/99 
 

Figure 17- Bridge Creek above reservoir 10/28/99 
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Figure 18- Bridge Creek below the dam 10/20/99 

Figure 19- Bridge Creek below the dam 10/28/99 
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 Turbidity     Conductivity  

Date (JTU) pH DO (mg/L) % Sat. (uS) ORP (mV) 

10/25/99 10 7.3 12.7 95 0 154 

11/23/99 10 6.4 13.7 97 38 218 
 
Table 7- water quality data from Bridge Creek at the Homestead Trail 
 
 

It is important to remember that the data available for Bridge Creek is very limited.  
Years of data are necessary before any conclusions can be drawn regarding trends for a 
certain parameter.  Also, in any testing method, the potential for errors to occur is always 
present.  These errors may include operator error, equipment failure, and faulty chemical 
reagents.  Thus when a measurement is seen that differs vastly from most other 
measurements, it is possible that an error has occurred.  If such a measurement were 
found, the best thing to do would be to repeat the test several more times and see what the 
results show. 

Many of the parameters measured are temperature dependent.  This means that 
variations in the data may be due more to changes in the temperature of the water than to 
significant alterations in the water’s chemistry.  Variability is natural because the 
environment is not static.  Seasonal variations, weather patterns, and stream flow levels 
all have an effect on the parameters measured.     

That being said, some comparisons of the data for Bridge Creek are still useful.  The 
Alaska Department of Environmental Conservation publishes a list of water quality 
standards for many parameters.15  Comparing these standards with the data collected for 
Bridge Creek can give us an idea of the well being of the watershed.  The dark green 
lines on the graphs for the Wynn Nature Center bridge site represent these standards.  
Since the majority of the data available for Bridge Creek is at the Wynn Nature Center 
bridge, this report will focus only on that site when looking at high and low 
measurements and median measurements. 

Since Bridge Creek is the source of drinking water for Homer, the drinking water 
supply standards will be used for comparison.  The standards given for turbidity are in 
Nephelometric Turbidity Units.  The method used for measuring turbidity in these units is 
different than that used in the Bridge Creek measurements.  The data for Bridge Creek is 
all in Jackson Turbidity Units, so this report will not compare it with the standards.  The 
highest turbidity measurements at the Wynn Nature Center are 20 JTU on both 11/23/96 
and 4/23/97, and the lowest are 0 JTU on several dates.  The median of 27 measurements 
is 5 JTU. 

For pH the standard is given as not less than 6.0 nor greater than 8.5.  All of the data 
collected falls within this range.  The highest pH measurement at the Wynn Nature 
Center bridge is 8.3 on 5/30/97, and the lowest is 6.3 on 10/31/98.  The median of 31 
measurements is 7.2.   

The state standards for dissolved oxygen are that it must be greater than or equal to 4 
mg/L.  All of the Bridge Creek data is well above 4 mg/L.  The highest measurement is 

                                                           
15 Alaska Department of Environmental Conservation. 18 AAC 70 Water Quality Standards, May 1999.  
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14.8 mg/L on 1/8/98, and the lowest is 9.6 mg/L on 8/14/97.  The median of 33 
measurements is 11.8 mg/L.        

No standards are given for the other three parameters collected.  The highest percent 
saturation measurement is 103% on 4/23/97, and the lowest is 74% on 3/27/98.  The 
median of 29 measurements is 90%. 

The highest ORP measurement is 259 mV on 10/2/99, and the lowest is 91 mV on 
2/26/98.  The median of 32 measurements is 136.5 mV.  The highest conductivity 
measurement is 123 µS on 4/23/97, and the lowest is 18 µS on 11/23/96.  The median of 
31 measurements is 43 µS.        
 
 
Logging and Development Impacts 

Logging and road building are two major sources of sedimentation in streams.  In an 
undisturbed forest, the coarse texture of the soil and the thick layer of moss usually 
prevent much surface erosion.  However when trees are cut down and roads are built, the 
potential for erosion grows significantly.  Compaction of soils by logging equipment 
increases surface erosion by reducing infiltration and causing overland flow.  This 
overland flow can carry large amounts of fine sediments into streams.  

The physical quality of streamflow is largely determined by the amount of sediment 
it carries.  The total sediment load in streamflow consists of both bed load and suspended 
sediment.  The suspended sediment is what effects water quality the most.  Large 
amounts of suspended sediments can restrict sunlight from reaching photosynthetic 
plants.  Turbidity data gives us a way of measuring these impacts.  Sediment can smother 
benthic communities and cover gravel that is often important spawning habitat for fish.   

In addition to these impacts, sediment also carries various nutrients and metals, 
which can alter water quality.  Sediment transport of phosphorous can reduce the 
chemical quality of surface waters and result in significant changes in aquatic 
ecosystems.  When phosphorous and other nutrients build up in a stream, dense algae 
growth occurs.  This process in called eutrophication, and it can lead to dramatic changes 
in water quality. 

Heavy metals such as Zinc, Iron, Copper, Manganese, Lead, and Cadmium can also 
be carried in sediment.  These metals can be extremely toxic for many forms of life.  One 
of the most disturbing characteristics of these metals is their tendency to accumulate in 
the tissue of animals.  Thus heavy metal poisoning can work its way up the food chain 
and effect everything from fish to bears to humans.16 

Logging and road building can increase movement of water from hillsides down to 
stream channels.  The most important changes are those that concern base flow in 
summer and peak flow during rainstorms and snowmelt.  Base flow increases after a 
timber harvest and road building because removing trees and vegetation increases runoff.  
When vegetation is removed, less water is used up through transpiration and less water is 
intercepted by foliage.  After 10-30 years, base flow may return to normal.  Often 
however, base flow will actually drop below pre-harvest levels at some point.  This can 
be accounted for by the fact that rapidly growing second-growth trees transpire more than 
mature trees. 

                                                           
16 This paragraph and much of this section is from Kenneth Brooks, Peter Ffolloitt, Hans Gregersen, and 
John Thames. Hydrology and the Management of Watersheds, published by Iowa State University Press. 
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An increase in peak flow is often noted after watershed development.  Loss of 
vegetation causes water to be routed more quickly to streams.  Surface runoff, which is 
increased after soil compaction, moves faster than sub-surface flow.  Also ditches and 
roads collect runoff and intercept subsurface flow, which can speed up water movement.  
Decreasing vegetation also causes more snow to accumulate.  The increased exposure to 
sunlight and more severe rain-on-snow events causes this snow to melt earlier and faster.  
The result is higher and earlier peak flows than occurred before development.  Increases 
in peak flow are detrimental for fish habitat because the resulting bedload overturn can 
scour stream channels and kill incubating eggs. 

Another way logging can impact a watershed is its effect on large woody debris.  
Large woody debris provides structure to stream ecosystems and important habitats.  It 
affects stream morphology by regulating sediment storage and particulate matter, and by 
creating and maintaining fish habitat.  Removal of this debris results in a destabilization 
of stream channels and the elimination of pools.  

Existing large woody debris can be destabilized during tree felling and yarding, then 
exported downstream or onto the floodplain.  Even if these effects are minimized, 
logging will still result in a reduction of large woody debris.  The reasons for this are 
simple.  If trees are removed, the source of new debris is also removed.  Even if 
regeneration takes place it will be years before the trees are large enough to provide the 
amount of large woody debris that is available in an undisturbed forest.17 

Most of these impacts have to do with a loss of vegetation that may occur for the 
purpose of timber harvest, road construction, house building or other development.  
Beyond loss of vegetation bringing bulldozers and construction equipment into an area 
inevitably results in oil and gas being deposited on the ground and in the air.  The noise 
caused by construction activities can often be enough to drive animals away from their 
original homes.   

New houses in an area open up the possibility for many other negative impacts.  If a 
sewer system is going to be installed, more vegetation loss and construction disturbance 
will occur.  If instead a septic tank is chosen, these same impacts will occur and the 
potential for leakage presents itself.  The list goes on and on.  Probably the most 
significant cumulative impact of development in general is a reduction in habitat 
complexity.  This leads to a reduction in species biodiversity, which can make an 
ecosystem more susceptible to almost any environmental problem or change that may 
occur.          
 
 
Logging and Development in the Bridge Creek Watershed   

In the fall of 1999, the Kenai Peninsula Borough adopted ordinance 99-47.  This is 
"an ordinance authorizing the city of Homer to exercise extraterritorial jurisdiction in the 
Bridge Creek watershed for the purpose of protecting its water supply and watershed."18  
Like many areas, Homer’s water supply is outside of the city limits.  Alaska Statute 
29.35.020 authorizes a municipality to adopt an ordinance to protect its water supply and 

                                                           
17 This paragraph and much of this section is from Michael L. Murphy, Forestry Impacts on Freshwater 
Habitat of Anadromous Salmonids in the Pacific Northwest and Alaska - Requirements for Protection and 
Restoration, published by the National Oceanic and Atmospheric Administration Marine Fisheries Service. 
18 Ronald Drathman. Kenai Peninsula Borough Ordinance 99-47. 
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to enforce the ordinance outside of its boundaries.  Before such an ordinance can be 
enforced, the Borough must first approve the City’s exercise of this power with an 
ordinance. 

It wasn’t long after the borough ordinance passed that Homer was asked to exercise 
this new power.  Mr. William Reagan recently obtained a logging permit from the 
Department of Forestry to harvest the timber on his 160 acres of land within the 
watershed.  The land is located just south and east of Bridge Creek reservoir.  Two other 
landowners have logging permits in the watershed as well.  Their land is just north of 
Bridge Creek to the north of the intersection of East Hill Road and Skyline Drive (fig. 
20).  These permits were obtained before the borough ordinance was passed, and 
selective logging has been done.    
 

      
      
Figure 20- parcels of land whose owners have logging permits  
 

Much concern has been raised over Mr. Reagan’s proposed logging operation.  
Several articles and editorials have appeared in both the Homer Tribune and the Homer 
News.  The close proximity of the harvest area to the reservoir is the main reason for 
concern.  Three tributaries to Bridge Creek originate on the timber harvest area.  Some of 
the possible effects that logging can have on water quality have already been discussed, 
and many may apply to this operation.  The reasons for the logging operation are also an 
area of concern.  Most of the trees have been killed by spruce bark beetles so the value of 
the timber is not very high.  Some 2,000 feet of gravel road will be built to access the 
timber, and it appears that the roads themselves are the main purpose for the logging 
operation. 

Northwest Pacific Industries owns the timber rights.  Mr. Reagan has an arrangement 
with the company to give them the timber harvest in exchange for the construction of the 
roads.  The purpose for this would be to provide access to the area so that a subdivision 
could be built.  Many people already live within the watershed, and there is no law 
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currently in place that would prohibit more houses from being built, however, the City is 
beginning to explore the implications of having more residents in the watershed.   

Before any logging operation a Detailed Plan of Operation (DPO) must be filed.  
Northwest Pacific Industries has contracted RC Land Improvements to harvest the 
timber.  Marc Roderick from RC Land Improvements filed a DPO with the Division of 
Forestry on September 14, 1999. 

The plan is to salvage harvest approximately 500 thousand board feet of timber.  
Ground-skidding, which involves yarding logs by sliding or dragging them with tractors,  
and shovel-logging techniques will be employed.  About 2,000 feet of new gravel road 
will be built in the area.  Also a request for an exemption from reforestation was made.  
These requests are commonly granted on the Kenai Peninsula due to the significant beetle 
impact.     

A copy of the DPO was sent to the Alaska Department of Fish and Game (ADF&G), 
the Alaska Department of Environmental Conservation (ADEC), and the Kenai Peninsula 
Borough (KPB), and various other agencies for review.  Wade Wahrenbock from the 
Division of Forestry commented on the DPO.  He discussed the drainages on the 
property, and the fact that the new roads will be constructed across two of them.  He 
stated "your construction practices should minimize the introduction of overburden and 
debris material into these drainage areas.  You will need to evaluate the stability of any 
overburden material that is generated in proximity to these drain areas.  Unstable material 
should be dozed or end-hauled a sufficient distance so that sediment is not introduced 
during spring runoff."19  

The ADF&G recommended that a 100-foot vegetated buffer be retained along any 
streams flowing from the area into Bridge Creek.  They also said "we recommend that 
timber harvesting operations or any road construction in this area be conducted in a 
manner that will minimize surface runoff and erosion, so that water quality and 
downstream fish habitat can be protected in lower Bridge Creek."20     

The KPB reviewed the DPO for consistency with Coastal Management Program 
enforceable policies.  Their recommendations included a 100-foot set back from Bridge 
Creek.  Also that "road building, gravel extraction, and harvest operations be conducted 
in a manner that prevents erosion, surface runoff and sediment transport into Bridge 
Creek.  Fuel and other hazardous materials shall be stored a minimum of 100 feet from 
Bridge Creek, or any tributary streams."  Also that the landowner is "encouraged to 
implement practices to prevent changes in natural drainage patterns, maintain the long-
term productivity of forest soils and promote regeneration of the harvested forest."21       

The concerns about sedimentation, erosion, and water contamination are very real, 
however the wording of many of the statements leave much open to interpretation.  
Words like "encourage," "recommend," and "should," are not very strong.  It is not likely 
that significant measures will actually be taken to reduce water quality impacts, 
particularly since the value of the timber is not very high.  If much time and money is 
spent reducing environmental impacts, the operation will not be economically feasible.  
                                                           
19 Wade Wahrenbock. Re: KK99-13 DPO Response, Department of Natural Resources Division of 
Forestry. 
20 Steven W. Albert. Forest Practice Notification-KK99-13, Alaska Department of Fish and Game Habitat 
and Restoration Division. 
21 Glenda Landua. KK99-13; Detailed Plan of Operations; Northwest Pacific Industries, Inc.; Homer, Kenai 
Peninsula Borough Coastal Management Plan. 
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Unless clear restrictions are put into effect and strictly enforced, it is very likely that little 
of the advise given will be heeded. 

On October 19th, 1999, a work session was held in the Homer City Council 
Chambers to discuss the timber harvest.  Wade Wahrenbock from the Department of 
Forestry, Ron Barber and Jim Reynolds from North West Pacific Industries, the timber 
harvester Marc Roderick, the Homer City Council, and members of the community 
including several employees of Cook Inlet Keeper were in attendance.  Mayor Jack 
Cushing stated that the city didn’t have much authority to restrict the logging operation, 
but that he urges the timber harvester to take measures to limit the impacts on the water 
supply.   

Exactly what authority the City of Homer has in the matter is not clear.  The issue 
was obscured somewhat because Wade Wahrenbock, who has the authority to enforce 
regulations, expressed the view that if certain measures were taken, no significant 
impacts to the water quality of Bridge Creek would result. 

The latest news regarding Mr. Reagan’s property is that negotiations among the 
parties involved have put the logging operation on hold for now.  The City of Homer may 
get a "lucky break" in this case.  This logging operation may never take place. The issue 
will not go away however.  Homer must decide how to deal with the issue before another 
Bridge Creek watershed property owner applies for a logging permit.     
 

        

Figure 21- a spruce forest in the 
Bridge Creek watershed 
(Courtesy of Center for Alaskan Coastal Studies) 



  31 

Policies in Other Areas 
A valuable tool for any planning endeavor is to look at how others have dealt with 

similar issues.  Water supply watershed management is no exception.  Many communities 
across the country have chosen to get their water supplies from areas that are largely 
unpopulated.  The best way for a city to safeguard its water supply is to own all of the 
land in the watershed.  Many cities have either chosen a water supply where the land in 
the watershed was already city owned, or purchased land from private owners. 

In King County Washington, the basin of the Cedar River supplies drinking water for 
two-thirds of the city of Seattle.  Most of the watershed is owned by the City, however 
several landowners reside in the watershed, and some of them have harvested timber on 
their property.  The relatively unpopulated area is managed for water quality protection, 
long term forestry and wildlife habitat.  The high quality of the water in the basin is no 
accident.  A group of individuals has developed the Lower Cedar River Basin and 
Nonpoint Pollution Action Plan.    

A section of the plan deals with timber harvest in the watershed.   

"One of the important goals of the Cedar River Basin Plan is to encourage as 
much forest cover as possible because it is the best way to ensure that the Cedar 
has clean, stable streams.  The idea is not to discourage harvesting of marketable 
timber, but to encourage replanting of trees after harvesting so the land stays in 
forest use over the long term rather than being converted to other uses.  Retaining 
land in forest will also protect the quality and quantity  of groundwater in the 
basin, and reduce tributary flooding, erosion, sedimentation and water quality 
degradation."22 

The first draft of the plan called for regulations to meet this goal.  Concerns were 
raised from residents in the watershed who felt that they were being over-regulated.  Staff 
from the King County Surface Water Management met with those concerned citizens and 
wrote up an alternative package of incentives to help land owners keep their land in forest 
use.  The package included the following incentives: 

1. Tax Relief - Assistance in preparing applications for Timber Land and Public Benefit 
Rating System tax relief programs and modifying the Public Benefit Rating System to 
give extra points for forest retention. 

2. Direct Assistance - New forester position to provide technical and tax reduction 
program information and assist with management plans and site restoration. 

3. Stewardship Classes and Master Forester Program - Offer more low cost forestry 
classes to help landowners develop their own forest management plan.  Develop a 
program similar to a "master gardener" program in which participants learn forest 
practices then commit to share their knowledge with others. 

4. Demonstration site - Develop a working forest demonstration site where landowners 
can see forest practices and economics first hand. 

5. Simplified Permit Processing - Streamline county clearing permit process for 
landowners with approved forest management plans.23 
 
 

                                                           
22 Cedar River Plan Summary. http://splash.metrokc.gov/wlr/BASINS/cedarpln.htm 
23 Cedar River Plan Summary. 
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Increasing consensus is being reached that long-term forest management plans are 
vital to retain the environmental integrity of a forest, and the water quality of the 
watershed.  Seattle is a much bigger city than Homer is, and surely they have more 
resources available for a management plan.  Also the situation is made more complicated 
in Homer because of the extent of the spruce bark beetle infestation.  However much can 
be learned from examining the way King County has managed their watershed.  
Developing a watershed committee and forming a long-term management plan is 
important if a sustainable use of a water supply is desired.  Also the open communication 
between the committee, landowners, and citizens alike is key if a workable plan is to be 
implemented. 

Another area that has spent a great deal of time assessing land use in their water 
supply watersheds is New York City.  The 1,580 square mile Catskill/Delaware 
watersheds, located west of the Hudson River, contribute about 90% of New York City’s 
water supply.  Nearly 70,000 people live in the watersheds, and they are used for hiking, 
hunting, and fishing.  Timber harvest also occurs in the watersheds.  Some 61.2 million 
board feet are harvested annually, providing jobs for about 384 workers.24 

With all of these uses going on in the watershed, the task of protecting the water 
supply is quite formidable.  In 1995, a group of citizens formed the Watershed Forest Ad 
Hoc Task Force to take on this task.  The task force included loggers, landowners, 
foresters, environmentalists, farmers, government officials, technical agencies, and 
business people.  Everyone had different views of how the watersheds should be 
managed.  After months of discussions the task force published a document called Policy 
Recommendations for the Watersheds of New York City’s Water Supply.     

This document discuses a wide variety of management strategies for many different 
activities that can take place in a watershed.  It is a valuable tool for any city dealing with 
watershed management.  A free copy is available over the Internet, or from Cook Inlet 
Keeper.  The document is a remarkable example of a diverse group of people coming 
together and compromising to make policies that everyone can live with.   
     
 
Conclusion 

All over the world, people are recognizing the value of protecting our natural 
resources.  We no longer live in a time where endless growth without restrictions is 
possible.  Alaska truly is the last frontier, a place where wildlife flourishes and pristine 
waters flow.  But Alaska is not free from environmental problems.  Rapid population 
growth and uncontrolled development are taking their toll on Alaska’s environment and 
water quality. 

In Homer, people have depended on the Bridge Creek watershed for drinking water 
since the 1960’s.  It seems likely that Homer will continue to rely on Bridge Creek for 
many years to come.  It only makes sense to do everything possible to preserve the 
integrity of the Bridge Creek watershed and the quality of its water. 

Improper logging practices and road construction, and poorly planned development 
endanger water quality.  Because Bridge Creek is so important to the people of Homer, it 

                                                           
24 John J. Schwartz. Watershed Forest Ad Hoc Task Force Policy Recommendations for the Watersheds of 
New York City’s Water Supply,  July 1996. 
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is critical that the City take a precautionary approach when exercising its planning 
authority in the watershed.  In some communities, public ownership of watershed lands 
has been a key strategy for protecting drinking water.  Others offer tax incentives to 
landowners who maintain their land in a natural state.  Whatever approach Homer 
decides upon, the time and money spent planning now will prove to be a valuable 
investment in years to come. 

From a strictly economic standpoint, investing a little money now can save millions 
of tax dollars in the future.  Logging and uncontrolled development in the Bridge Creek 
watershed could substantially increase sediment loads and other pollution in the reservoir.  
Upgrading Homer’s water treatment facility to address these impacts would be an 
expensive proposition, and the prospects for developing alternate water sources have 
already been explored and found to be too costly or impractical. 

All the people of Homer are stakeholders and should be included in this planning 
process.  Involving landowners and other area residents in caring for their water resources 
ensures that the decisions made represent the interests of the community as a whole.  
Programs like Cook Inlet Keeper’s Citizens’ Environmental Monitoring Program help 
increase public awareness by giving citizens an opportunity to get outside and learn about 
their watersheds.  Local people become involved in caring for local resources. 

This program is also valuable because the baseline data being collected will improve 
understanding of current water quality conditions so that changes can be tracked over 
time.  After several years of data collection, scientists will be able to gauge natural 
variations, and identify changes from human impacts.  This will allow resource managers 
and land use planners to make more informed decisions in the future. 

The City of Homer can build on this citizen involvement by creating an open 
planning process that invites all Homer City and Bridge Creek watershed residents and 
other municipal water system users to participate in a community task force.  Regardless 
of views on environmental issues, everyone agrees on the importance of safe drinking 
water.  By including the community and looking beyond short-term financial gains from 
poorly planned development, we can help ensure the long-term health of Homer’s water 
supply. 
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