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I – Executive Summary

The Threemile Creek water source project is intended to address several serious problems within the City of Klawock, Alaska, public water utility.  The primary objective of the project is to increase the quantity of raw water, which is available for direct transmission to the community water treatment plant (WTP) for pre-treatment, filtration, disinfection and subsequent potable storage and distribution within the community.  Due to community population, and commercial growth, water demands on the existing Half-Mile Creek water intake source near Klawock have resulted in serious water shortage situations on numerous occasions in recent years.

A secondary benefit that can be achieved by the project is improved treatment efficiencies at the WTP due to the provision of higher quality raw water to the facility.  Improved raw water quality will reduce water wastage that is caused by an excessive frequency of filter backwash incidences.  Reduced water wastage will result in reduced potable water production costs to the City of Klawock and its water utility customers.  In addition, at the present time, seasonal water shortages may be inhibiting commercial development in the community and thus causing a reduction in the growth of the local jobs base.

This report has concluded that the most feasible and cost effective intake structure is an intake gallery located on a tributary approximately 800 feet north of the main stem Threemile Creek.  For the purposes this report, we have labeled the tributary as the North Fork of Threemile Creek.  The hydrology report suggests that there is not sufficient flow for the North Fork to be used as a sole source of community water while preserving in-stream flow requirements.  During periods of low flow, water must also be drawn from Halfmile Creek.  The Threemile source would be connected to the existing water system with 14” buried HDPE pipeline.  

The project as proposed is considered to be an environmentally responsible solution to the water supply and raw water quality concerns in the City of Klawock, Alaska.  Reviews of existing USGS stream gauge data, coupled with a facility plan which provides for dual-source operational capability, should mitigate negative impacts to in-stream base flows.  The location of the proposed intake structure is at the upper reaches of the anadramous portion of the North Fork of Threemile Creek.  The North Fork has a low habitat value due to the naturally steep gradient and the stream condition is currently rated functional-at-risk with a downward trend. 

Further improvements to the tributary could be could be made during construction of the intake structure and pipeline including placement of local wood and debris and bank stabilization.  These improvements could speed the recovery of the tributary by decades.
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II – Project Need

Health and Safety
The Threemile Creek water intake and transmission piping will help the residents of Klawock to benefit from an adequate supply of safe potable water being available for use and consumption by all residents of the community.  City of Klawock Department of Public Works personnel and representatives of the ANTHC have conducted ongoing water quality studies since January 1999 (see Appendix K).  These efforts have regularly compared raw water natural color concentrations in Halfmile Creek and Threemile Creek.  Data compiled to date indicates that, on average, the Threemile Creek contains 36% less color than the Halfmile water supply.  This is important because color in Alaskan raw waters is caused by concentrations of organic materials which are in solution, i.e., not dissolved.  Dissolved substances cannot be removed directly in filters without chemical pre-treatment (coagulation) of the water prior to filtration.

Lower concentrations of organic material in the Threemile Creek raw water supply will allow for a higher quality treated water to be produced.  Formation potentials for suspected carcinogenic disinfection by-product compounds such as trihalomethanes (THM) as well as various haloacetic acids (HAA5) are reduced in proportion to lower concentrations of organic substances (carbon) in raw water supplies.  Both THMs and HAA5s are regulated compounds under the ADEC/EPA Disinfection-Disinfection By-Products Rule (D-DBP).  The D-DBP will impact many surface water treatment facilities in Southeast Alaska as well as other regions of the State.

Water quality tests have also demonstrated that raw water turbidity levels in the Threemile Creek are generally less than the turbidity in the Halfmile Creek.  However, Threemile Creek is seen to experience turbidity spikes in excess of the Halfmile levels after significant precipitation events.  Thus, the average annual turbidity level in the Threemile Creek is equal to the average level which has been recorded in the Halfmile Creek.

At present, the maximum effective flow rate through the WTP is 400 gpm if raw water turbidity and color levels in the Halfmile Creek are below 1.0 NTU and 25 PCU respectively.  At such a flow rate, filter backwashing is required on a daily basis.

Economy

The City of Klawock has been in need of additional water to support economic development.  Currently the City of Klawock has a growing commercial development that includes two (2) fish processors, a cement business, several retail stores, a Laundromat, car wash, a shrimp processing business, and two rock and gravel suppliers.  The visitor industry continues to grow with several lodges and bed and breakfasts operating in Klawock.  Support services for the visitor industry include custom fish processing businesses, which consume large quantities of water.  The economy of Klawock has historically been dependent on fishing and cannery operations.  Fishing permits are held by 42 residents.  A fish hatchery located on Klawock Lake contributes to the local salmon population.  Cannery operations were closed in the late 1980’s but resumed operation during the summer of 1999.  The timber industry has become increasingly important in recent years.  The Klawock Timber Co. sawmill and area logging operations are the largest employers.  The City and/or local Native Corporations are interested in developing a cold storage plant, tourism and mineral resources.  Klawock Island has a deep water port capable of major shipping traffic and an airport that supports commercial jet traffic.  It is only a matter of time before both the airport and the port see major expansion.  Other potential economic developments include a veneer plant and an ethanol plant which both require large amounts of water.  

A fish processing facility in Klawock required more than 100,000 gallons per day during the summer of 1999.  During extended periods of such high demand, the Klawock WTP cannot produce enough treated water to meet residential needs, fire-flow reserves and commercial demands without the benefit of higher quality raw water to begin the treatment process with.

Population Trends

Total Population (1990)*
772
American Indian
386


Male


396
Eskimo

1


Female

326
Aleut


5


Native


392
Caucasian

324


% Native

54.3
African American
1


Non-native

330
Asian/Pac Islands
4

Population History

1880

0


1960

251


1900

131


1980

318


1920

19


1990

722



1940

455


2000

850
Growth
Significant growth in water demand is expected for the City of Klawock.  More than two hundred residential building sites in the Mary Jackson Subdivision were connected to the water distribution grid in 1999.  As new modern housing is constructed on these sites, water consumption will increase accordingly.  For design purposes, we have assumed a uniform growth of 1.67% per year.  The design population in year 2023 is 1198 and for design year 2043, we have assumed a population of 1668.  

Municipal Water Demand

Municipal water demand is documented daily by Klawock Public Works Department.  Mean daily demand is approximately .25 million gallons per day (MGD) or 0.37 cubic feet per second (CFS).  The demand equates to an average of 290 gallons of water per person per day.  Future demand was calculated for a design period of 40 years at 0.49 MDG or 0.76 CFS. 
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III – Existing Water System

[image: image1.png]


Existing Water Source

The existing community water source is a surface reservoir behind a small log dam located east of the City on Halfmile Creek.  The age of the dam structure is unknown, but repairs were made to the facility in 1997 under a DHUD emergency grant following a period of “drought”.  At that time, an impermeable liner was installed on the upstream face of the dam and other repairs were made to reduce excessive leakage that resulted in seriously low reservoir levels and a shortage of potable water in the community.  The dam repairs are thought to have been effective, however, the Klawock area has not had a dry summer since that time, so the actual reliability of Halfmile Creek as the primary community water source remains in doubt.  In addition, per existing water-rights conditions, the State of Alaska Department of Fish and Game (ADF&G) is requiring that six-inch (6”) dam bypass pipeline remain open to assure minimum stream flows as protection for sockeye habitat in the lower reaches of the stream.

Raw Water Transmission Pipeline

A 12-inch Techite transmission line between the reservoir and water treatment plant (WTP) was replaced in 1983 with 12-inch ductile iron pipe and partially rerouted along the Klawock-Hollis Road.  The Klawock fish hatchery and a mobile home park are also connected to the raw water transmission line. The mobile home park was connected directly to treated community water in 1998 and no longer uses raw water.

Water Treatment Plant

The City WTP contains four (4) eight-foot (8’) diameter pressure filters.  The filters function with a dual media loading of anthracite and sand.  A high molecular weight cationic polymeric solution is injected to induce particulate coagulation prior to filtration.  A streaming current monitor is used to adjust the polymer concentration in response to variable raw water quality entering the WTP.  After filtration, chlorine is added to the water for disinfection.

Discharge pressure from the WTP is regulated at the plant.  Influent pressure to the facility is approximately 100 psi.  Total pressure reduction through the filtration equipment and an effluent pressure-reducing valve (PRV) is approximately 45 psi.  Currently, treated water production rates average approximately 230 gallons per minute (gpm).

Distribution System

All treated water from the STP flows through a 12-inch DI pipe, an 809,000-gallon capacity bolted steel water storage tank (WST) that was constructed in 1999.  The WST provides all requisite disinfection contact time as required by the State of Alaska Department of Environmental Conservation (ADEC) and the United States Environmental Protection Agency (EPA) Surface Water Treatment Rule (SWTR) as well as by the recently promulgated Enhanced Surface Water Treatment Rule (ESWTR).  From the WST, a 12-inch DI main distributes potable water to the entire community.  A ten-inch (10”) DI branch line feeds water directly to an elevated pressure zone within the Mary Jackson Subdivision.  At the Klawock-Hollis Highway, an eight-inch (8”) PVC distribution main also branches off from the transmission line to supply the WTP.  Additional branch lines are located in East Klawock and in the downtown area of Klawock.  A one-mile extension of the system includes a 12-inch DI pipe service to the State owned Klawock airport north of the City.  Additional distribution lines extend south from the City to the Southeast Alaska Regional Health Corporation’s (SEARHC) Alicia Roberts Community Health Clinic, the City’s new sewage treatment plant (STP) which was constructed in 1999, and the perimeter of the industrial areas of Klawock Island.

There is a 500,000-gallon wood stave WST on a hill near the town center that provides reserve fire flows for the entire community.  This WST also supplies water to the lowest of the three pressure zones in the community distribution system.  The WST was constructed in 1984.

Condition of Facilities
The Halfmile Creek Dam and water intake is old and maintenance intensive.  Intake screens regularly clog with debris such as pine needles and silts.  The integrity of the logs which form the central core of the structure is unknown.

The WTP has benefited from equipment upgrades in 1996 and 1999.  An electrical power backup system is now on line which allows the plant to operate continuously during any power outage, which does not exceed three hours (3) in duration.  All critical WTP systems are wired in to the system.  In addition, the City of Klawock Public Works Department maintains an inventory of spare pumps, valves, piping and miscellaneous parts to supply the treatment system with backup equipment when needed.

The 809,000-gallon bolted steel WST has been in service since 1999.  The Alaska Native Tribal Health Consortium (ANTHC) assisted the City with the WST construction.  The sidewall and floor of the 500,000-gallon redwood WST are in good shape, however, the roof should be re-shingled as soon as possible.

Each of the four (4) PRV-vaults on the distribution system are inspected on a regular basis and each installation has been adjusted within the last 12 months.  Three (3) of the vaults were installed in 1999.

Buried transmission and distribution piping is thought to be in good condition based on results determined in a leak detection study which was conducted in 1998 by Utility Services of America, Inc.  At that time, several mainline leaks were detected which have since been repaired.  There are suspected leaks on individual residential service lines.  A mandatory water meter policy for all new service connections was instituted in 1999 as an effort to promote fee-based water conservation practices.  Average community water consumption has dropped by 30-40 gpm (43,000-57,600 gpd) since mid-1999.

Financial Status of Operating Central Facilities

The City of Klawock collects higher water utility service fees than most communities in Southeast Alaska.  The fee structure is based on an in depth public utilities (water, sewer and solid waste) rate study which was completed in 1997 by Black & Veatch Inc. to determine actual costs associated with the operation of the municipal utilities in Klawock.

Current water service rates, per City of Klawock, Alaska Ordinance No. 99-05 are as follow:

Service Type





Monthly Fee ($)
Single family residence




40.10

Church






37.00

Club/Lodge w/restaurant




138.25

Service Station w/car wash



104.15

Grocery store w/meat counter, bakery, deli

278.15

Grocery store/convenience store/beauty shop

141.50

Hatchery






495.50

Hotel/Motel per bed





4.70

Shopping Mall





206.50

Medical/Dental clinic




260.16

Plumbed Office





35.75

Each additional unplumbed office



9.65

Service Type by Meter Size (<3000 Gallons)
Monthly Fee ($)
¾ Inch






18.75

1 Inch







28.13

1 ½ Inch






52.50

2 Inch







76.88

3 Inch







187.50

4 Inch







313.13

6 Inch







624.38

8 Inch







937.50

Charge for all users on volumes > 3000 Gallons per month = 0.0003/Gallon

IV – Alternatives Considered

Based on proximity to the community, it is logical to look at Halfmile Creek and Threemile Creek as viable sources of raw water for the City of Klawock.  In the past, it has been speculated that a new larger dam and reservoir could be constructed higher up in the Halfmile watershed to better meet the City’s raw water needs.  However, it is known that the higher up an intake facility is sited, the more limited becomes the total catchment area.  In the case of Klawock and the Halfmile Creek watershed, a limited catchment area coupled with highly colored/organics laden water make this scenario less viable for long-term community benefit than development of an alternate water intake with access to higher quality raw water in the larger Threemile watershed area.

An average reduction of 36% in organic material to be removed from the raw water during the treatment process is equivalent to increasing the WTP production capacity by 36%.  Thus, the Threemile watershed offers a healthier finished water product to the residents of Klawock, and also the availability of more water at a reduced production cost.  Appendix K to this report illustrates the general raw water color differential between the Halfmile Creek resource and the Threemile Creek resource.

Design Criteria
Design criteria for the proposed water intake and transmission pipeline is assumptive at the time of this report.  It is known that the City of Klawock will continue to require additional volumes of raw water on a daily basis as commercial development expands in the community.  It is also desirable that the community raw water supply continues to be gravity-driven by pressure from an elevated supply source.  For that reason, the water intake site on Threemile Creek should be sited above 300 feet MSL in order to provide approximately 85 psi (desired minimum) influent pressure at the WTP and a minimum treated effluent discharge pressure of 60 psi to adequately fill the 809,000-gallon WST which is sited above the WTO at and elevation of 199 feet MSL.

Existing water transmission piping from the Halfmile Creek reservoir is 12 inches in diameter.  At current average demand flows of 230 gpm (331,000 gpd) headlosses, or pressure-drop, through a four-mile long pipeline from the Threemile Creek watershed would be negligible.  However, as noted previously, residential potable water demand increases due to construction of new homes in the Mary Jackson Subdivision are imminent.  Additionally, there is a long-range potential for commercial raw water demand by facilities to be located in the Klawock Island industrial area.  Thus, a hydraulic analysis of optimal transmission pipeline diameters was performed.  The results are summarized in Section VII.

V – Threemile Creek Project Area Description

Location

Threemile Creek Basin is a drainage basin on the northeast side of the Klawock Watershed located in southern Southeast Alaska on the west coast of Prince of Wales Island.  Threemile Basin is a coastal watershed of approximately 5,217 acres, consisting of 1,894 acres of wetlands, 29 streams, 410 acres of alluvial fans, and 98 acres of lakes and ponds.  The area has experienced recent timber cutting of approximately 1,786 acres and there are 18 miles of roads within the basin
.  Threemile Basin is a sub-basin of the 29,000 acre Klawock Watershed.  Drainage from the Threemile Basin discharges in the 2,800-acre Klawock Lake.  The Klawock River discharges into Klawock Inlet from the west end of Klawock Lake. 

[image: image9.wmf] 

[image: image10.jpg]


[image: image3.png]>}

M%?yb-Basins 9nd Streams of the Klawock Watershed
ﬁf D

¢/

2

. N St
1 0 1 2 3 4 5 Miles I Klawock_Watershed /\re/a/r\nnsadromqus fish

[ ] Saltwater /\./ Resident fish
I Lake /\./ Water quality contributing
Contours /\/ Main_roads.shp





Land Ownership

The major private landholder within Threemile Basin is Klawock Heenya, Inc. (KHC).   All of the timber harvesting within the basin has occurred on KHC land.  There is a KHC subdivision of land along Klawock Lake for home sites.  Approximately 1/2 of the basin lies within the Tongass National Forest boundaries and is managed by the United States Forest Service(USFS) Craig Ranger District.  USFS land consists primarily of land at higher elevations.  

Physical Features

Threemile Basin is bounded on the north by the steep forested slopes of the Klawock Range (elevation 3,640).  The basin was carved by Pleistocene glaciation and has a typical U-shape with broad, flat bottom and steep sideslopes.  The upper reaches of the basin are alpine, the middle reaches of the basin are forested, while the lower reaches are wetland bog dominated by an alluvial fan.  The tributaries on the north side of the basin are steep gradient with numerous waterfalls.  The forest cover is dense on the lower slopes with Sitka spruce and western hemlock dominant, with some cedar, alder and pine.  There has been significant logging activity, which has altered the natural cover in some areas.  Large windfalls are common in all areas with young trees present in previously logged areas.  Drainage is generally good due to the relatively steep slopes, and many young streams flow directly on bedrock.  There are numerous land slides in logged areas.  

Climate

Prince of Wales Island has a moist, maritime climate with summer mean temperatures averaging around 58°F in July and winter temperatures averaging around 35°F in January.  Snowfall in winter varies from very little at sea level to many feet in the alpine areas.  Average annual precipitation is approximately 120 inches, of which 40 inches accumulates as snow.  

Hydrology

Season precipitation primarily determines the extent of stream runoff.  The higher elevations of the basin have more precipitation as snow, which is stored longer.  Runoff varies greatly, depending on the time of year.  Snowmelt in the spring leads to increased runoff from April through June.  There are generally two periods of low flow.  The first occurs in late winter when most precipitation is snow.  The second occurs in late summer when snowmelt is completed and precipitation is low.

Fisheries

The Klawock watershed supports four species of anadramous salmon: pink, chum, sockeye, and coho, as well as resident coastal cutthroat trout, rainbow/steelhead trout, and Dolly Varden char.  These species are important to the subsistence, sport and commercial fisheries of the region, as well as a food source for wildlife species.  The Threemile Creek provides nearly 50% (17.8 miles) of the total salmonid habitat in the watershed.   

VI – Environmental Report

A recent Condition Assessment of the entire Klawock Watershed was completed in March of 2002.  The study was sponsored by the Central Council Tlingit and Haida Tribes of Alaska and the USDA Forest Service and included the Threemile Basin.  The report was in response to local concerns regarding declining sockeye salmon numbers.  The assessment included a Proper Functioning Condition Assessment to determine the functionality of aquatic systems in the watershed.  The study also included habitat restoration opportunities related to stream and road interactions, habitat connectivity, fish passage, and large woody debris placement riparian silviculture as components to move the watershed towards a more functional condition.  

There were five critical elements that were identified for future management of the watershed: 

1) Protection and enhancement of salmonid fisheries and habitat with an emphasis on sockeye salmon.

2) Protection of Klawock Lake and associated values.

3) Maintaining quantity/quality of Klawock municipal water supply.

4) Flooding and impacts of past and future development on floodplains.

5) Access and road maintenance within the watershed.

Threemile Creek Condition Survey

Threemile Creek is a 3rd order watershed containing 29 miles of stream channel.  There are 5.1 miles of Class I streams with anadromous fish, 4 Miles of Class II streams with resident fish and 20 miles of class III streams with no fish.  The main stem of Threemile Creek is 4.7 miles in length and is fed by two major tributaries, North and South Forks.  North and South Forks support very limited anadramous habitat (less than one-half mile combined).  South Fork Threemile contributes the majority of resident fish habitat in the remaining stream network.  The North Fork is the subject of this report.  

The Threemile watershed channel type classifications are listed below:

Type





Miles

Habitat Quality
Floodplain




0.3

High Quality Fish Habitat

Alluvial Fan




3.4

High Quality Fish Habitat

Moderate Gradient Mixed Control

2.4

Good Fish Habitat

Moderate Gradient Contained

0.7

Good Fish Habitat

High Gradient Channel


22.1

Limited Fish Habitat
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The North Fork Threemile Creek is an alluvial fan at the confluence of the main creek and a high gradient channel for most of the run including the proposed intake site.  The system is steep and unstable and several landslides are visible.  The first reach of the North Fork ends approximately 950 feet from Threemile at a 40’ fall.   “The Alaska Department of Fish and Game (ADF&G) anadromous stream catalog lists this stream as being used by coho salmon.  Resident fish may inhabit the upper reaches above the falls but this has not been verified.  This stream is most likely marginal habitat for coho salmon due to its high gradient and lack of spawning habitat(gravel).  It is likely that anadromous fish utilize the lower gradient reach near the confluence with Threemile Creek
.”

The Klawock Watershed Condition Assessment concluded that the aggregate rating for Threemile Creek was “Functional-at-Risk” with some “Non-Functional” tributaries within the basin.  The results are listed below:

Total Miles of Streams  Analyzed


9.6 miles

Non-Functional




2.7 miles

Functional-at-Risk with downward trend

4.7 miles

Functional-at-Risk with no trend


0.4 miles

Functional-at-Risk with upward trend

1.1 miles

Proper Functioning Condition


0.7 miles

The portion of North Fork Threemile Creek subject to this report was rated Functional-at-Risk with a downward trend.  Due to scouring from the recent landslides, the first reach is missing much of the local wood and debris (LWD) expected in this channel type.  The scouring also caused some downcutting and “simplication” of the channel network on the alluvial fan portion of the reach.  Due to adjacent timber harvest and windthrow, there is not an immediate source of LWD for future.  The trees within the deeply incised V-notch upstream may provide some LWD but probably not in the quantities that the stream is capable of using.  The alluvial fan segment is expected to degrade and/or unravel before it gets better, unless there is and influx of LWD.  The stream may be decades from reaching proper functioning condition.  The stream will recover slowly as the upper watershed improves and the bedload stabilizes.  

Effects of Timber Harvest on Streams

The Klawock Watershed Condition Assessment concluded that basin hydrology has been altered due to the affects of transpiration, interception and evaporation of rainfall, snow accumulation and melt, and soil structure and resultant water infiltration and subsurface transmission rates(MacDonald, 1991).  The greater the harvest area, the greater the effects on stream flow resulting in higher high flows and lower low flows.  The Watershed Assessment Team does not believe that low flows have been severe enough to affect spawning salmon survival.  

The effects of timber harvest on streamflow have been greatest in the steeper sub-basins of Threemile Creek due to more rapid runoff, more sediment production and lack of beaver ponds.  Excess sediment from upstream reaches is rapidly burying the available local wood and debris(LWD) on the Threemile Creek alluvial fan.  

Restoration Opportunities

There were five restoration opportunities recommended for the Threemile Basin.  Most of the recommended improvements were regarding issues with the logging roads or culverts.  None of the recommended restoration was to occur within the North Fork.  A complete list of restoration opportunities for both Threemile Creek and Halfmile Creek are included in Appendix D.  

Environmental Conclusion

The site of the proposed intake structure on the North Fork of Threemile Creek will not impact the existing fish habitat on either the North Fork or Threemile Creek.  The proposed location of the intake structure is at the very upper reaches of the anadromous portion of the tributary.  An impoundment structure may actually increase stream stabilization and help reduce the degradation of the alluvial fan at the confluence.  The portion of North Fork downstream of the proposed water intake site is less than 3% of the total anadromous stream in the Threemile Creek Basin.  It also has a very low habitat value due to the steep gradient, natural lack of sediment and its condition is current degrading.  Further improvements to the tributary including placement of LWD and bank stabilization could be made during construction of the impoundment structure, and transmission pipeline could speed recovery of the tributary by decades.   

VII – Hydrologic Study

Water quantity in Threemile Creek has been documented by the USGS since March 1999 using a stream gage (Gage No. 15081610-Threemile Creek).  The flow calculations are determined using the stream width, depth and the rate of flow to develop a rating curve for the gage.  The rating curve depicts calculated flow based on the water level over the gage.  Water level was measured using a submersible pressure transducer placed in the stream and electronically recording water levels with a continuous data logger.  Two other gages operated by USGS are of interest to the project.  Staney Creek gage (USGS gage 15981495) is located approximately 20 miles to the north and has been in operation since 1990.  Another gage located at Old Tom Creek near Kasaan (USGS gage 15085100) has been operated since 1949.  Both gages have been used by hydrologists to correlate the short duration measurements at Threemile Creek into long term flow characteristics.  The Staney Creek gage was primarily used during the Threemile Creek hydrologic study as it experiences similar weather influences.  
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The Threemile Creek gage is located on the main tributary downstream of the confluence of the North Fork.  The tributary drainage area for the gage is 6.63 square miles.  The site of the proposed municipal water source on the North Fork has a tributary drainage area of approximately 1.41 square miles.  The total Threemile Drainage Basin is 8.05 square miles.  Hydrologic information contained in this report was compiled by Keta Engineering in 2002 under separate contract.  Flows were ascertained for the North Fork by prorating the flows sampled from 1999 through 2002 by contributing drainage basin area with field sampling to confirm results.  Flow duration characteristics were extended back to 1990 though comparison with Staney Creek using monthly correlation models.        

North Fork Intake Site Flows

The mean annual flow for the project site was calculated to be 11 CFS for the entire synthesized period of record.  Municipal demand (0.78CFS) equates to approximately 7% of the mean annual flow.  Mean monthly flows for the project site were calculated from the synthesized stream flow period and are presented in the table below.

North Fork Mean Monthly Flows

	Month
	Jan
	Feb
	Mar
	Apr
	May
	June
	July
	Aug
	Sept
	Oct
	Nov
	Dec

	Flow(CFS)
	10.7
	9.1
	6.7
	9.0
	10.1
	12.9
	10.4
	9.0
	13.1
	15.9
	12.6
	11.9

	Municipal Demand
	7.3%
	8.6
	11.6
	8.7
	7.7
	6.0
	7.5
	8.7
	6.0
	4.9
	6.2
	6.6


Refer to Appendix G for graphs of flow intensity from 1999 - 2001

Instream Flow Demand 

Instream flow is retained in fish rearing streams to sustain fish passage and spawning periods, incubation and rearing.  The most common method for calculation of instream flow requirements is the tenant method.  Typical instream flow requirements using this method are 60% of mean annual for spawning and 10% for incubation
 or 6.6 CFS and 1.1 CFS respectively.  Instream flow demands limit the time and quantity of water available for other uses. 

The Alaska Department of Fish and Game has calculated instream flows as listed below:

ADF&G Instream Flow Requirements

	Month
	Jan
	Feb
	Mar
	Apr
	May
	June
	July
	Aug
	Sept
	Oct
	Nov
	Dec

	Flow(CFS)
	3
	3
	4
	4
	4
	4
	4
	6
	6
	6
	6
	3


The instream flow requirements listed will prohibit any municipal water use approximately 50 days per year, with the majority of the days occurring during the months of March and August, when nearly half of the days are below the recommended flows.  The flow restrictions also reduce the volume of water to below required levels an additional 12 days per year.  The instream flow requirements listed above would prohibit the North Fork of Threemile Creek to be used as the sole source of municipal water supply and the existing Halfmile Creek source would be required to supplement the Threemile water supply. 

The City of Klawock proposed to reduce the instream flow requirements in exchange for in-stream improvements documented previously in this report and other restoration opportunities listed in Appendix D.  The instream flow requirements listed below represents a substantial volume of water, but reduces the number of days Klawock would need to supplement the North Fork source with Halfmile Creek Water.  These flows would also positively affect Halfmile Creek in-stream water.  The proposed in-stream flows are expected to prohibit any municipal water use approximately 26 days per year, with an additional 17 days per year with reduced flow.  The Department of Natural Resources Habitat Division rejected this proposed instream flow.
City of Klawock Proposed Instream Flow

	Month
	Jan
	Feb
	Mar
	Apr
	May
	June
	July
	Aug
	Sept
	Oct
	Nov
	Dec

	Flow(CFS)
	3
	3
	3
	3
	3
	3
	3
	4
	4
	4
	4
	3


Peak Flows

Peak flow values based on regional hydrologic models were calculated for spillway and intake structure design.  The peak flow values are calculated based on project site values such as area, project elevation, upper divide elevation and basin relief.  The equations are listed in Appendix H.  Peak flow values are as follows:

2-year flow

50-year flow

100 year flow

Max Observation

   470 CFS

   880 CFS

   930 CFS   


300 CFS

VIII – Intake Structure Alternatives

The North Fork tributary into Threemile Creek forms in a hanging cirque basin on the north side of the Threemile Creek Valley.  Below the basin, the stream flows through a series of waterfalls in a steep-sided rock gorge, dropping 500 feet in about a quarter mile.  The proposed retainment structure would be built near the mouth of the gorge where the stream breaks out onto the lower slope of Threemile Creek Valley. 

A significant slope failure has occurred on the western bank of the stream gorge about a hundred feet upstream from the proposed retainment structure.  Topping trees has apparently torn the protective vegetal mat and exposed the underlying soils.  Much of the slide area is now stabilized because all available loose material has already been displaced.  The edges of the slide zone, however, are still reveling and it appears that similar slides could occur immediately to either side.  A smaller slide has occurred several hundred feet downstream of the break in slope.  

Geology

The bedrock in the project area is sedimentary in origin.  It is hard and only slightly weathered.  All the rock appears to be slightly metamorphosed and is generally quite siliceous.  Some zones in the sequence, however, are limey.  The lithology contains three interbedded layers; a fine-grained siliceous siltstone, a gray, banded limestone, and a gray-brown pebble conglomerate.  The material is generally thinly bedded, although some of the conglomerate units are several feet in thickness.  The material is all tightly bonded with only minor parting on the bedding planes.  The plane of bedding is undulatory and generally dips from 10° to 30° in a northerly direction.   

Intake Alternatives

There are three intake structure options: 1) Upper diversion structure built within the gorge approximately 100 feet upstream from the break in slope; 2) retainment structure 75 to 100 feet downstream from the break in slope, and; 3) an intake gallery located 200 feet downstream from the break in slope.
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Upper Diversion Structure

The diversion structure built within the narrow gorge could be easily founded on bedrock.  The gorge is approximately 25 feet wide at the proposed location with a height of well over 30 feet.  This alternative would require construction with concrete and complete diversion during construction.  Fractured rock encountered during construction would require grouting to seal the impoundment area.  This alternative has a higher initial construction cost but maintenance costs should be minimal.  A sluice gate could be used to regularly flush debris downstream.  Impoundment in this location would be minimal due to the narrow gorge.  Less than 0.5 acre-feet of impoundment could be achieved with this option.  This option requires an access road along the base of the slide area and scaling of the slide area to facilitate pipeline construction.  


Intake Gallery

Construction of an intake gallery buried beneath the streambed could be located approximately 200 feet downstream from the mouth of the gorge just below the large boulder rubble field.  At that point, the stream emerges from its bedrock confinement.  The gradient decreases and the stream broadens.  The intake trench could be blasted into bedrock for protection.  An impoundment structure with a height of several feet would allow sufficient water to protect from freezing.  The advantage of the intake gallery is that the streambed would be restored to near natural conditions.  The system should remain free of silt plugs, except in the case of a major upstream landslide.  The minor amounts of silt raveling from the presently-active slides could be regularly flushed from the area by the normal stream flow.  However, equipping the gallery with a connection to allow regular purging using a portable air compressor is recommended.  A similar type structure was constructed in Kake several years ago.   The Kake intake gallery is purged on an average of once per month, with purging required as frequently as once per day during periods of high siltation.  

The intake gallery would not enable impoundment of any water.  The spillway to the intake gallery could be constructed to allow for the instream flows to be maintained before diverting water into the pipeline.  The intake gallery is the least expensive impoundment option and is farther downstream, requiring less pipeline and access road.  Refer to Appendix I for sample drawings of a gallery intake structure.
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Gallery Intake Structure in Kake, Alaska – Designed by R&M Engineering

Retainment Structure

The diversion structure placed downstream of the break in slope would require a structure about 100 feet long.  Each abutment can be tied to firm bedrock and the structure could be founded on bedrock, if the overlying depositional debris were removed.  The depth of this debris of cobbles and boulders is unknown, but is estimated at 4 feet.   A concrete dam could be placed in this location as well as an earth dam.  Local rubble could be utilized if confined by a wire gabion or treated timber cribbing.  Any structure would require an impermeable liner or extensive grouting to facilitate water confinement.  Such a structure would require less foundation preparation.  An earth structure would likely be more inexpensive to build than concrete, but maintenance costs would probably be higher than for a concrete structure.  Impoundment at this location would be a maximum of 1 to 2 acre-feet.

Recommended Alternative

The gallery intake option is the most suitable to this project for the following reasons:  The site is not suitable for large impoundment;  The potential for landslides along the upstream banks is great and the gallery would allow much of the debris from slope failure to wash over the structure without plugging or damaging the facility;  The gallery intake structure has the lowest construction cost and has a low maintenance costs;  The gallery would return the stream to a more natural condition.  

IX – Transmission Pipeline

Pipeline Route alternatives

The route selection for the pipeline route was identified in a report prepared by CE2 Engineers.  Our review of the route selected has concluded that it is the only logical route.  The route begins at the existing Halfmile Creek pipeline in the right-of-way of the Klawock-Hollis Highway.  The route follows the highway east with the water line to be located in the north road shoulder or ditchline.  The pipeline can be constructed entirely outside of the existing paving.  Alaska Power and Telephone (AP&T) has recently constructed utility poles on the most northerly edge of the highway right-of-way.  The poles will not conflict with the proposed waterline alignment.  

The route leaves the highway right-of-way and follows a logging road for about a mile until the road reaches the North Fork of Threemile Creek.  An abandoned roadway on the west edge of the creek could be followed to the intake site with minimal disturbance to the stream.  There are no practical route alternatives.  The selected route follows an already developed roadway, does not have difficult drainage crossings, does not have conflicts with other utilities, and has favorable soils.  The route nearly follows the shortest path from Halfmile Creek to the proposed intake site.

A complete route survey is included in Appendix F.

Pipeline Route Geotechnical Investigation

A total of 14 test pits were excavated along the highway between Halfmile Creek and the access road to Threemile Creek, and along the logging road from the Klawock-Hollis Highway to the North Fork of Threemile Creek.  The pits were excavated using a Kobelco 35SR backhoe.  The conditions were generally favorable for burying a pipeline.   

Little or no bedrock is anticipated within normal (6 to 8 feet deep) trenching depths along the proposed pipeline route from the intake structure to the existing pipeline at Halfmile Creek.  Pipeline ditching should present no particular difficulties.  The rock overburden can generally be dug with conventional equipment, but some ripping may be needed.  Occasionally, blasting of large boulders may be required.  Glacial till and rocky colluvium are commonly present beneath the surface organic layer.  Both material types can be difficult to dig because of concentrated cobbles and boulders to several feet in diameter.  Also, because of high silt content common to the terrain types, open trench walls may be unstable.

Pipeline Size and Type

All water transmission piping will be AWWA rated 350 # pressure class mortar lined ductile iron or standard dimension ratio (SDR) 11 High-Density Polyethylene (HDPE).  Minimum low-point static line pressure will be in excess of 100 psi with the potential for pressure surges which are twice the magnitude of static conditions. The water transmission pipeline shall be designed to operate as a single water source, or in tandem with the existing Halfmile Creek water source, so that water may be drawn from either source individually or from both sources simultaneously.  Automatic air release valving will be installed at any and all high spots or crowns in the transmission piping.  Hydraulic modeling of the distribution system using the future demand at design year 2043 was performed.  The modeling suggested a transmission pipeline of 14” diameter.  

X – Recommended Alternative

Water Supply

Construct a reinforced concrete water intake structure on the main channel of the Threemile Creek watershed near Klawock, Alaska.  The intake structure will be sited at a minimal elevation of 300 feet to MSL to provide gravity flow of water, under pressure, through approximately four (4) miles of pipeline to the City of Klawock WTP.  To the extent possible, water transmission piping will be routed on an alignment which is adjacent to existing rights-of-way along the Klawock Hollis Highway.

The Threemile water source shall be considered the primary raw water source for the City of Klawock.  The Threemile Creek water transmission piping will join with existing transmission piping from the Halfmile Creek watershed to provide dual source operational options to the TWP operator.  During periods of reduced water quality in Threemile Creek, it may be advantageous to utilize only water from the Halfmile Creek source.  During periods of reduced flows in the Threemile drainage, it will be desirable to withdraw water from both the Halfmile and the Threemile streams simultaneously.

Treatment
The process of producing potable (filtered and disinfected) water in the City of Klawock WTP is not proposed to change with this project.

Storage
Some raw water reserve will be stored and disinfected in the 809,000-gallon bolted steel WST which is sited above the WTP adjacent to the Mary Jackson Subdivision.  An additional 500,000 gallons of potable capacity and fire reserve water will continue to be stored near the City center in the existing redwood WST.

Distribution Layout
It is not proposed to alter any of the potable water distribution system piping in Klawock.

Project Budget:  Threemile Creek Water Source Intake & Transmission Piping.

	Work Item by Chronological Need
	Quan
	Units
	Unit Cost
	Total Cost

	Stream gauge monitoring by USGS
	2
	Year
	23,500
	$47,000

	Raw water treatability study, Surveying, Permitting
	1
	Job
	224,000
	$224,000

	Final Design of Intake Structure and Pipeline
	1
	Job
	80,000
	$80,000

	Engineering services and technical support
	1
	Job
	175,000
	$175,000

	Project/construction management
	1
	Job
	400,000
	$400,000

	Water intake site clearing/preparation
	2.5
	Acre
	8,500
	$21,250

	Construct all-weather access road to intake structure site from existing logging road
	400
	Feet
	200
	$80,000

	Construct intake gallery
	1
	Job
	300,000
	$300,000

	Intake structure site fencing, gateways, inc.
	350
	Feet
	40
	$14,000

	Construct 14-inch diameter HDPE water piping from intake structure to existing water transmission piping
	19000
	Feet
	130
	$2,470,000

	Install transmission pipeline air-vac valving systems
	5
	Each
	4,000
	$20,000

	Construct pipe control valve system for either/both water supply withdrawal using proposed Threemile Creek and existing Halfmile Creek water source
	1
	Job
	15,000
	$15,000

	20% Construction Contingency (Items 15-21)

Total

Total rounded to nearest thousands
	
	
	
	$3,846,250

$769,250
$4,615,500
$4,616,000


Advantages/Disadvantages
Advantages to be realized by the proposed project include the following:

· Provision of a volumetrically adequate community water supply,

· Provision of a more economically treatable raw water to the WTP which will reduce unit-production costs for potable water,

· Improved public health due to a higher quality finished potable water being produced and distributed to the community, and

· The elimination of water shortage concerns which inhibit commercial development in the City.

Disadvantages associated with the proposed project include the following:

· Full project funding through grants has not been realized, and thus the City may have to secure low interest loans to fund a portion of the total cost,

· Periodically, winter access to the intake structure site may be restricted to four-wheeler, snow machine, snowshoes, skis, or basic pedestrian travel modes,

· ADNR water right has not been secured

· The Threemile watershed is privately/corporately owned and, pending negotiation, could be subject to logging activities in the distant future, and

· Due to location of the proposed facilities, initial capitol cost of the project is high.

Environmental Impacts
Preliminary discussion concerning environmental impact(s) of the proposed project has commenced between the city of Klawock and representatives of the US Army Corps of Engineers (COE), the US Fish and Wildlife Service, the US National Marine Fisheries Service, ADNR and ADF&G, and the Prince of Wales Hatchery Association.

The principle environmental concerns, which have been expressed to date focus on protection of fish habitat and the preservation of fish migration patterns within the lower, middle, and upper reaches of the Threemile Creek watershed system.

It is known that, by definition, wetlands will be impacted by the proposed project.  To construct a water intake structure, some fill will be required.  It is not known at this time how much “wetland” area the footprint of the reservoir behind the water intake structure may create.  USCOE nationwide fill permits will be invoked as allowed.  To the extent possible, water transmission piping will be located in existing rights-of-way on existing logging roads and the State-owned Klawock-Hollis Highway.
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Photo taken from cliff above stream – looking toward south
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