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FOREWORD

In 1966 the California Legislature requested the Department of

i
Water Resources to initiate an action program of investigation on the
Smith, Mad, Van Duzen, and South Fork Eel Rivers. The first phase of
this action program, reported on in Bulletin No. I05-I in December I966,

selected the coastal strip from Humholdt Bay to Trinidad as having the
most pressing need for new vater supplies.

' As a resvilt, the Department focused the action program on this

coEustal strip and carried out a I-I/2 year reconnaissance investigation

,
of the McKinleyville-Trinidad area. This bxilletin reports on that
investigation.

i

I

The objective of the study was to formulate plans for the

I

development of water supplies within the McKinleyville-Trinidad area. It
was concluded that the best way to provide additional water supplies to

I the stvidy area would be throiigh annexation to the Humboldt Bay Municipal
' Water District and construction of a pipeline from the District's systan
into the McKinleyville-Trinidad area.

This study was coordinated with the local agencies Involved in
water development in the area. The Huniboldt Bay Municipal Water District,
in addition to working closely with the Department, also conducted a
conrplementary study of potential projects on Little River.

William R. Gianelll, Director
Department of Water Resources
The Resources Agency
State of California
January 28, I969
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ABSTRACT

The McKinleyville-Trinidad region has experienced periodic
summer shortages of water for several years. The area obtains its water

supplies from ground water and a few small surface diversions. Severe

water shortages in the summer and fall of I966 prompted county officials

to request planning assistance frcm the Department. This report presents

the results of the studies undertaken at that time and concludes that the

hest way to provide additional water to the McKinleyville-Trinidad area

would be throiigh annexation to the Humboldt Bay Municipal Water District

(HBMWD) and construction of a pipeline from that district into the

McKinleyville-Trinidad area.

The best way to provide long-term futvire water supplies to the

HBMWD would be the construction of the Butler Valley Project on the Mad
River. If the HBMWD finds it advisable to construct a project to provide
interim water supplies to the district between now and when the Butler

Valley Project caji be operational, the Lindsay Creek Project, consisting

of a dam gind reservoir on Lindsay Creek tributary to the Mad River, covild

be a sxiitable development to serve this purpose.

In the event the McKinleyville-Dows Prairie area will not annex

to HBMWD and the Trinidad-Moonstone area must independently seek new water

supplies, there are other possible sources of water for this area. If

Luffenholtz Creek proves feasible for a short-term supply, the M-Line
Project, consisting of a dam and reservoir on M-Line Creek and a pump
diversion system to lift water into the upper Luffenholtz Creek drainage
area, would be a suitable later addition to the Luffenholtz Creek
diversion.
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CHAPTER 1. SUMMARY

During the first extraordinary session of I966, the California
Legislature adopted Assembly Concurrent Resolution No. 27. This resolution
requested the Department of Water Resources to initiate an action progrsun

of investigation of local water development projects on the Smith, Mad,
Van Duzen, and South Fork Eel Rivers. Subsequent budget acts have provided
funds to continue this program to study local vater problems in the North
Coastal area.

The first report on this program was Department of Water Resources'
Bulletin No. IO5-I, "Developing the North Coast, An Action Program", Progress
Report, December 1966. This report presented a preliminary evalviation of
local problems throvighout the North Coastal area and selected the coastal
strip from Humboldt Bay to Trinidad as having the most pressing need for
new water supplies.

In January 1967, studies were initiated to identify possible
alternative sources of water supply for the McKinleyvilie-Trinidad area.
After appraisal of several possible soxirces of water supply for the
McKinleyville-Trlnidad Eurea, the Department concluded that the best solu-
tion to the water problems in this area is annexation to Humboldt Bay
Municipal Water District (HBMWD). However, two factors caused the
Department to continue studies in the area. First, there was a great
deal of opposition in the McKinleyville area to any proposal that wotild

obtain water from HBMWD. Rejection of this source by McKinleyville woxild

leave the Trinidad-Moonstone portion of the study area, the region of most
severe shortages, with no apparent solution to their problem. Second,
HBMWD hsui expressed the possible need for em interim sovirce of supply until
such time that the proposed Butler Valley Project on the Mad River covild

be constructed. After meetings with local agencies, a Joint work program
was devised whereby: The Department of Water Resources would study the
M-Line Project and the Lindsay Creek Project; the Humboldt Bay Municipal
Water District would study potential projects on Little River; and Winzler
and Kelly Engineers of Eureka, in addition to providing their normal services
to HBMWD, would study possible sovirces of supply for the city of Trinidad.

This report gives the results of these studies and explains the
relationship between our studies and studies conducted by other agencies.

Water Problems in the McKinleyville-Trinidad Area

The McKinleyville-Trinidad region has experienced periodic summer
shortages of water for several years. The area obtains its water supplies
from ground water and a few small surface diversions. Severe water short-
ages in the summer euad fall of 1966 proinpted coimty officials to request
planning assistance from the Department.

-1-



Althoxigh the McKinleyville-Trinidad area as a whole has an
urgent need for increased water supplies, there are many individuals
with adequate well systems. Action toward a unified plan has been dif-
ficult because of the varying needs within the area. In I962 voters in
the McKinleyville area chose (by a narrow margin) to withdraw from the
HBMWD even though they would still be obligated along with the rest of
the district for $12,000,000 in bonds. The position of the HBMWD on the
matter is expressed in its publication entitled "District Policy on Water
Development smd Ebcpansion", April I967. This report expresses the desire
of the district to serve future water needs of the McKinleyville-Trinidad
area.

The many advantages of unified planning efforts should be seriously
considered before an individual subiinit elects to "go it alone" in the
matter of water development. Planning which satisfies the needs of a large
area has the inherent advantage of distributing the cost of a project over
a broader economic base, thus generally reducing the cost to each individual.
Also, savings caji be realized through the increased efficiency of a single
planning study, contract award, and maintenance district. Another prac-
tical advantage of a unified water plan which considers the needs of as

large a group as possible lies in the area of potential financial assist-
ance from government agencies. Such assistance in the form of loans and
grants is available to qualified public agencies.

For this study the McKinleyville-Trinidad service area was divided
into six subunits as shown in Figure 1. The following sections describe
the water problems in these individual subunits or in groupings of subiinits.

Trinidad and Moonstone Subunits

The area from Moonstone to Trinidad has very few successful wells
and must rely mainly on surface diversions from small creeks for domestic
water. This region has probably the most immediate need for new water
supplies. The Trinidad city system pumps from behind small dams on Mill
and McConnahas Mill Creeks. There is no treatment provided within the
existing network although some individiml homeowners use small water puri-
fication units. Slammer water shortages have forced occasional rationing
of water.

Crannell Subunit

I

The town of Crannell, an older logging comm\xnlty owned by Georgia
Pacific, served as the Northwest Pacific Railroad's North Coast railhead
until recent years. At present many dwellings in the town are tmoccupied
or in the process of being dismantled. The water system serves users from
small dams on Coons Creek and Water Giilch. Although water qviality is
marginal, the system is considered adequate until the area experiences new
growth. Ground water exists but, due to the low elevation, sea water in- ^.

trusion is a danger.
[

In

cct
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Dovs Prairie axtd McKinleyville Subxmits

In the Dows Prairie and McKinleyville subunits ground water is
served primarily from shallow, privately owned domestic wells drawing from
the highest of two aquifers. The use of ground water in an area \rtiere

sewage is commonly disposed of by individual septic tank systems constitutes
a definite health hazard where tight controls are not established. Svuamer

shortages occur along the elevated eastern bovuadary in years of average
rainfall and at lower elevations during dry years. Such water shortages
hamper the growth of an area and present a fire hazard when adequate flows
for protection are not available.

The McKinleyville School, shopping center, and some subdivisions
pump from the lower aquifer which provides a dependable source. However,
the safe maximum yield from this source is thovight to be inadequate to

serve the long-range futvire demand of the McKinleyville-Dows Prairie area.
A 1959 report, "Reconnaissance Studies of Lower Klsunath and Adjacent Basins,
California" , by the Bureau of Reclamation, Geology Branch, estimates the
safe yield of the ground water basin in the Dows Prairie plateau area to
be roughly 2,500 acre-feet per year.

Fieldbrook Subunit

The Lindsay Creek Valley relies on grovind water for domestic use
and stream diversion for irrigation. The wells are of low yield due to
fine grained and compact subsurface soils. The limited ground water sirpply

constitutes a retarding influence on the growth of the area.

Possible Source of Future Water Supplies

During the covirse of this investigation, several potential water
sovirces were considered and two projects were evalviated on a reconnsdssance
level. All sources considered are discussed generally here with a more
detailed treatment of the two projects following in later chapters.

Service from Humboldt Bay Municipal Water District

The HBMWD could provide water for all of the McKinleyvilie-
Trinidad area. Such service would require construction of a 12-mile main
transmission line to Trinidad from a point on the existing system near
Janes School on Alliance Road.

The HBMWD presently estimates that i<-, 000,000 gallons per day
(gpd) peak flow is available to the area. There would be an annual charge
of $19,108 per million gallons peak daily delivery. This charge is for
filtered water at am elevation of approximately 235 feet and assumes that
the area would tie into the HBMWD line just north of Areata and that the
combined cost of the main transmission pipeline and secondary distribution

-3-



system to individual lots within the area served would be an obligation
of this area. This charge also assumes that the average annual daily water
use would not exceed (>(:i percent of the peak daily use. If water is con-
tracted for under these conditions and the contracted amount is actually
used, the unit water cost would be approximately $25.85 per acre-foot.
Assuming a peak daily use of 2-1/2 times the average daily use, this
1|,000,000 gpd peak supply would provide about I8OO acre-feet of water
annually. This would supply the water requiranents of the entire area
until about I985. It is assumed that previous to this time HBMWD would
develop another source of supply (i.e., the Butler Valley Project) and
the long-term future water requirements of the area would be assured.

Ground Water

Development of ground water to serve the domestic needs of the

Dows Prairie plateau between the Mad River and Little River floodpleans
through about I980 is a possibility. The Bureau of Reclamation in its
study of the Lower Klamath and adjacent basins estimates the potential
safe yield of the Dows Prairie plateau area at approximately 2,500 acre-
feet per year.

Septic tank and sewer drainage threatens the water supplies of
this area because wells so often lie adjacent to sewage drain fields.

The potential of ground water sttpply in the remainder of the
study area is very limited. From Moonstone through Trinidad very few suc-

cessful wells are in operation. Likewise, in the community of Fieldbrook
most of the wells are low producing and a few dry up during the svumaer.

A cc«rprehensive ground water study necessary to reliably evalviate

this source of supply was beyond the scope of this investigation. Therefore,;

no attempt was made to include groxmd water in the evaluation of possible
supplies

.

Potential Reservoir Projects

The three major stream drainages within the study area are Maple
Creek, Little River, and Lindsay Creek, each exhibiting a potential for
new water supply development. Five potential developments in these drain-
ages were chosen for comparative study and were designed to yield the water
necessary to satisfy the projected 50-year demands of the entire
McKinleyville-Trlnidad area. In addition to these five development b, two
reservoirs, one on Luffenholtz Creek and one on M-Line Creek, were studied
for limited water supply to the Trinidad-Moonstone area. Of these seven
reservoirs, two were chosen for further study and are presented in
Chapters 3 and h. The remaining projects are described in Chapter 5.

-If-



Conclusions

1. The best way to provide additional water supplies to
the Mckinleyville-Trinidad area would be through annexation to
the Humboldt Bay Municipal Water District and construction of a
pipeline from HBMV/D into the McKinleyville-Trinidad area.

2. The U. S. Army Corps of Engineers in its recent studies
of the Mad River Basin has determined that the best long-term
way to provide future water supplies to the HBMWD would be the
construction of the now authorized Butler Valley Project on the
Mad River.

3. The Lindsay Creek Project — consisting of a dam and
reservoir on Lindsay Creek, tributary to the Mad River — could
provide a safe annual yield of 26,000 acre-feet to the HBMWD and
would be an excellent recreation project. The project would
have a gross storage cai«city of 17,700 acre-feet, a normal
water surface area of 620 acres, and an investment cost of
$12,1^00,000. If constructed in 1975, it would have a benefit-
cost ratio of 1.3:1.

k. In the event the McKinleyville area does not
annex to HBMWD, the Trinidad-Moonstone area must independ-
ently seek new water supplies. Two local water sources are
available to this area: Luffenholtz Creek and M-Line Creek.
A diversion of natural flows from Luffenholtz Creek near its
mouth could provide a short-term (10 to 20 years) water supply.
The M-Line Creek Project could serve as either a later, staged,
supplementary supply to a Luffenholtz Creek diversion or an
independent long-term (50 years) water supply.

5. The M-Line Project — consisting of a dam and reser-
voir on M-Line Creek and a pump diversion system to lift water
into the upper Luffenholtz Creek drainage area — could provide
a safe annual yield of 1100 acre-feet to the Trinidad-Moonstone
area. This yield would meet the expected water needs of the
area until the year 2020. The single-purpose water supply
project would have a reservoir with a gross storage capacity
of 780 acre-feet, and a normal water surface area of 33 acres.

The investment cost of the project would be $1,500,000, not
including a distribution systen.



Recommendations

It is recommended that:

1. The McKinleyviile-Trinidad area annex to the Hiimboldt

Bay Municipal Water District.

2. H\amboldt Covmty and the Humboldt Bay Municipal Water
District maintain an active involvement throughout the funding,
final planning, construction, and operation phases of the
Butler Valley Project.

3. If the HBMWD finds it advisable to construct a smaller-
scale project to provide a limited vater supply, the District
shOTild consider the Lindsay Creek Project which could fulfill
its demands for a 10- to 15-ye6Lr period.

k. If the Trinidad-Moonstone area finds it necessary to
seek a water supply, other than HBMWD, a diversion from
Luffenholtz Creek or a dam on M-Line Creek should be considered.
If a diversion from Luffenholtz Creek is selected as the initial
development, then the M-Line Project shoxxld be considered as a «

possible future addition and provisions made in the initial ..

development to incorporate this future addition.

r

ien

titv
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CHAPTER 2. AREA OF INVESTIGATION

The McKinleyville-Trinidad area is a small coastal plain in

Hvmboldt County, approximately 9 miles long, tapering in width from about

2^ miles near the Mad River to less than -| mile at Trinidad. The coastal
portion of the area is characterized by elevated terraces 50 to 300 feet

above sea level, sliced by westward flowing streams. Grassy fields are
interspersed with thickly wooded forest lands which support a varied
growth from eucalyptus and cypress to sizable redwoods. Inland just
beyond the first low range of coastal hills lies the Lindsay Creek Valley.
This valley is protected somewhat from the coastal wind and fog, and is
warmer than the coast. Ground cover in the valley is abundant and
varied.

The area has a moderate climate with little seasonal variation
in temperature and considerable fog and rain. Seasonal rainfall varies
from about ko inches near the mouth of the Mad River up to 80 inches in

the eastern mountainous areas at the head of the Little River drainage.

Several streams flow through or are adjacent to the study area.

Such streams which at present are completely uncontrolled include Little
River, Lindsay Creek, and Luffenholtz Creek. McConnahas Mill and Mill
Creeks near Trinidad are partially diverted by low dams to serve as domes-

tic water supply. The Mad River forms the southern McKinleyville area

boundary.

Develop ment

The southern half of the service area (McKinleyville-Dows Prairie)

has exx)erienced considerable growth since the war years. Future develop-

ment is expected to rise steadily. In most instances, the study area

growth has not been paralleled by a corresponding increase in community

services such as water and sewage.

Larger communities in the area include McKinleyville, Fieldbrook,

Lows Prairie, Moonstone, and Trinidad. Trinidad is the only incorporated

city in the area and the second oldest incorporated city in California.

Founded in I852 during the gold mining days along the Trinity River, the

town boomed and at one time numbered several thousand people. The
McKinleyville-Dows Prairie plateau was settled in the early l860's and has

since grown to a population of approximately 8,000.

The flatter areas near the coastline constitute most of the

developed region within the study area. This development decreases in

density as the land slopes upward toward the first small range of coastal

mountains to the east. The community of Fieldbrook, just beyond this

range, includes several ranches and a spotty development of homesites.
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Industrial development vlthin the study area, except for agricul-
ture, is almost totally lacking. Assorted crops, poultry, dairy cattle,
and a small lily bulb industry account for most of the agriculture. However,
the recent opening of several nev businesses in McKinleyville is evidence
of the growth of commerce in this community. The McKinleyville-Trinidad
region is essentially a residential area with the majority of its residents
working outside the boundaries of the area. Small businesses and schools
provide the bulk of employment within the area.

The main artery of transportation through the area is the Redwood
Highway, U. S. 101, which parallels the coast. State Route 299 connects
with the Redwood Highway Just south of the Mad River. Public access to
Fieldbrook is now limited to one dead-end road from State Route 299. A
direct route from McKinleyville to Fieldbrook is in the planning stage.
Rail and deep water harbor facilities are available at Eureka and air service
at the Eureka-Arcata Airport. The airport serves a relatively large segment
of the Humboldt County population yearly and does a considerable business in
air freight.

Tourism has contributed to the economy of the McKinleyville-
Trinidad area and should continue to do so in the future. This region is

centrally located amidst a variety of existing and potential recreational
areas. Trinidad Bay and offshore waters offer a popular salmon fishing area
while Trinidad Beach State Park with 11,000 feet of ocean frontage presents
visitors with a site for picknicking, fishing, abalone hunting, skin diving,

or just pausing to enjoy the serenity of the ocean view. South of Trinidad,

various county- and state-owned beaches are oi)en for public recreation use.

Patrick's Point State Park lies approximately 6 miles north of Trinidad
on U. S. 101. This rocky seacoast area, noted for its feunous agate beach,

is a type "A" park of 425 acres with family campsites.

Except along the Mad River, freshwater recreational activities

are almost nonexistent in the McKinleyville-Trinidad area. A small reservoir

such as the Lindsay Creek Project could serve a portion of the freshwater
recreation demand of the study area.

Surface Water Supply

There is an abundance of natural runoff from streams in and adjacent

to the study area. However, due to the relatively low elevations of these
drainage areas, most precipitation occurs as rainfall and there is very
little snowpack to feed siommer runoff. The seasonal variation in rainfall

reduces summer rxuioff to a trickle in many streams of this area. Annual

precipitation at Crannell ranges from 30 inches to 78 inches.

The two existing reservoirs within the study area are located on

Mill and McConnahas Mill Creeks and presently supply water to the City of

Trinidad. These reservoirs are extremely small and have proved insufficient

to meet summer demands in the past.

The only stream gaging station within the study area is on Little

River at Crannell. Flows of the Mad River are measured near Essex on the

south study area boundary. All flows at proposed damsites within the study

-9-



area are estimated by an area-precipitation relationship using flows re-
corded at the Crannell gage. Mean annual r\inoff at the Crannell gage is

93,600 acre-feet from a drainage area of ho.3 square miles. Table 1 gives
the drainage area and estimated surface vater runoff at the damsites
considered. These damsites are shovm in Figure 12.

TABLE 1

DRAINAGE AREAS AND ESTIMATED MEAN ANNUAL RUNOFF
AT DAMSITES

Damsit

e



per day primarily due to a limited water supply. With an adequate vater
supply, the per capita water requirement is expected to increase to
130 gallons per day by I990 and I50 gallons per day by 2020.

TABLE 2

SERVICE AREA POPULATION AND
MUNICIPAL WATER REQUIREMENTS
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CHAPTER 3. THE M-LINE PROJECT

The Trinidad-Moonstone area has an immediate need for increased
water supplies and is seeking a solution to this pressing problem. Three
small streams, Mill, McConnahas Mill, and Luffenholtz Creeks, flow through

this area in a southwesterly direction. Two of these. Mill and McConnahas

Mill Creeks, are presently dammed hy small structures and provide the

existing water supply to Trinidad. These reservoirs are too small to

adequately meet the late summer and early fall demands d\iring many years

and water rationing is sometimes required. The third stream, Luffenholtz
Creek, is undeveloped at present.

Several proposals for the solution of this area's water shortage

have been advanced by government agencies and individuals concerned. The

most desirable alternative in many respects is the proposed pipeline from

HBMWD serving all areas from McKinleyville to Trinidad. However, objec-

tions to such a plan from those in the McKinleyville-Dows Prairie area

who presently have adequate water or favor another alternative make it

imperative that Trinidad-Moonstone evaluate other independent sources. A

study of Luffenholtz Creek as a near-future source of water is presently

being conducted for the city of Trinidad by Winzler and Kelly, consiilting

engineers of Eureka.

The M-Line Project on M-Line Creek, a tributary of Maple Creek

(see Figure 3), is a third proposal which appeared in early reconnaissance

studies as a good potential long-term future sovirce to the Trinidad-

Moonstone area. This project could also serve as a suitable future addi-

tion to a L\iffenholtz Creek Project.

Hydrology

The Maple Creek drainage is not monitored by a stream gaging

station; therefore, it yas necessary to derive synthetic flows for M-Line

Creek by an area-precipitation correlation with Little River, which has

a stream gaging station at Crannell. Through this procedure M-Line Creek

at the proposed damsite is estimated to have axi average annual runoff of

5,800 acre-feet. Runoff wovild range from a late summer trickle of less

than 1 cfs to steady midwinter flows of more than 20 cfs. An estimated

peak discharge of 3,500 cfs per square mile of drainage area was used to

determine a peak spillway design discharge of 10,000 cfs.

Water Quality

The water of M-Line Creek, sampled In March 1968, exhibited good

mineral quaJ.ity except for excessive iron concentrations of approximately

-13-



0.5 part per million. This condition is common to most streams in the
McKinieyville-Trinidad region. The U. S. Public Health Service drinking
vater standards contain a recommended limit of O.3 ppm for iron. The
presence of iron in domestic waters is undesirable because it stains

plumbing fixtures and has an undesirable odor and taste. Treatment for

the removal of iron should be provided in the water system along with
standard chlorination and filtration. Biological conteunination in the
M-Iiine Creek drainage is not considered a problem due to the uninhabited
natvire of the drainage basin. Resejrvoir-associated recreation should be
restricted to nonwater-contact activities, such as fishing and nonpower-
boating, in order to preserve the acceptable water quali'ty of the reservoir.

Geology

The regional geology of the M-Line Creek Dam and Reservoir area is

shown on the Weed geologic sheet, published by the California Division of
Mines and Geolog^j which indicates that the area is underlain by precretaceous
metasedimentary formations. Field examination revealed this formation to j

be mostly gray to brown metamorphosed ssmdstones, striking approximately
north-south and dipping generally to the east. A memorandum report des-
cribing the geologic studies conducted at this site is on file with the
Northern District of the Department of Water Resovirces.

The damsite has vmiform, heavily vegetated itO-degree slopes and
a narrow channel overlain with recent alluvial deposits. Rock is heavily
jointed where it is exposed through the mantle cover, indicating the possi-
ble necessity of an extensive foundation grouting program. It was estimated
that l^i- feet of stripping would be needed to reach a solid base material.
Impervious material and quarry rock are available near the damsite. Pervi-
ous materials for drains and aggregate will probably have to be secvired

from the Mad River near Areata, about 12 miles to the south.

From the limited observations made which included a field and
seismic survey, the foimdation appears sufficiently strong to stcpport a
dam of the proposed height with no major difficulties.

Project Features - Designs and Costs

The M-Line Project as proposed would consist of the following
featiires: (l) dam and spillway, (2) reservoir, and (3) intake structure,
pump, and pipeline to transport 2 cfs throxogh a saddle into the upper
Luffenholtz Creek drainage. Statistics on the project features are pre-
sented in Table 3. A more detailed description of the design and cost
estimate is available in a memorand\un report on file with the Northern
District of the Department of Water Resources.
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TABLE 3

M-LINE PROJECT FEATURES

PRIMARY PROJECT PURPOSE

Local domestic vater supply for the Trinidad-Moonstone area

M-LIKE RESERVOIR

Drainage area, in square miles 2,75

Maximum water surface elevation, in feet 595

Normal vater surface elevation, in feet 575

Minimum pool elevation, in feet 562

Capacity, at normal pool elevation, in acre-feet 7^0

Area of water surface at normal pool, in acres 33

Mapping Department of Water Resotirces 1" = 600'

DAM

Location Section 17, T8N, R1£, HB&M

Type . Earth-rock

Hei^t ahove streambed, in feet 95

Crest elevation, in feet 600

Volume of fill, in cubic yards 157,000

SPILLWAY

Type Ungated chute

Design capacity, in cubic feet per second 10,000

Elevation of weir crest, in feet 575

Length of weir crest, in feet 30

OUTLET WORKS

Conduit type 2k" cut-and-cover

Control type Gate valve

DesigQ capacity, in cubic feet per second 10
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M-Line Reservoir

The reservoir would have a gross storage of 78O acre-feet at a
normal water siirface elevation of 575 feet, covering an area of 33 acres.
A silt storage of 300 acre-feet is included in the gross storage. Total
land acquisition necessary to include a 300-foot setback frcm a maximum
water surface elevation of 595 feet would be 160 acres. The M-Line Creek
drainage is owned by Georgia Pacific Corporation.

The reservoir would require clearing of the total 33 acres under
normal water surface. About a mile of gravel access roeid to the dam would
be constructed from the Big Lagoon-Crannell logging road. The relationship
of reservoir area and storage capacity with water surface elevation is
shown in Figure k.

FIGURE k

RESERVOIR AREA IN ACRES
50 40 30



FIGURE 5

M-LINE DAM
GENERAL PLAN

SCALE OF FEET
O lOO 200

CONTOUR INTERVAL = 20'

The dam would be a zoned embankment comprised of a centrally

located iraperviovis core, an upstream gravel shell on a 3:1 slope, and a

downstream random fill shell on a 2.5:1 slope. The dam section wotild have

a 20-foot crest width spreading to a base width of 58O feet. Figure 6

shows the maximum dam section.

FIGURE 6
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Splllvay

A concrete-lined chute spillway would be located on the right
abutment. The headworks wo\ild consist of a 30-foot-long uncontrolled :

^^

weir at elevation 575 feet. The spillway chute would be a transition \
W'

section narrowing down and terminating at a stilling basin some 300 feet i
»"

downstream from the weir. The spillway was designed to pass an estimated (W

peak floodflow of 10,000 cfs with a 20-foot surcharge. l.pi^

CODti

Outlet Works I
Oflli

The outlet works would consist of high (elevation 5^0 ) and low- lili

level (elevation 510) intake structures designed to pass downstream re-
leases of 10 cfs and evacuate the reservoir in about 10 days if necessary.
The main section of the outlet works would consist of a low-level intaite

structure and concrete enceised 24-inch steel pipe located beneath the
embankment. A high-level intake is necessary due to the expected silt
buildup which could eventually plug a low-level intake. The low-level
outlet could i>ossibly be med-ntained operative throughout the life of the
project if surplus flvishing flows that would otherwise spill are allowed
to pass through this outlet. The intake for the pump diversion facilities
to the saddle ridge southwest of the dam is located in the upper level
outlet works.

PTimping P^acilities ate:

\
oftf

A system capable of delivering an initial maximum flow of 2 cfs
|

iti'

to a saddle some 3,500 feet southwest of M-Line Deim would be necessary to kji

serve the Trinidad-Moonstone axea. A piuiping plant using a 25-horsepower irea

centrifugal piunp woiild be located along the west shore near the dam and
j

^ei

would draw from the upper intake structure. The total pumping head would to

rajage between 77 ancl 90 feet.

f
Recreation Facilities aajc

tlOJI

M-Line Reservoir is not large enough and does not have suitable
surrounding lands to support large multiple recreation usage. Since
recreation will not play a significant role in project economics, no recre-

, tleli

ation costs or benefits are included in ovir analysis. However, if further
studies are conducted for this project, some fishing use should be euati-

cipated and provided for. A small boat launching ramp could easily be
constructed where the existing trail into M-Line Creek drops to the stream-
bed just above the damsite. A gravel road with a peurking area near the
Big Lagoon-Crannell road would be adequate to serve initial use. Due to

its small size and its primary use as a domestic water supply, the lake Ijii

should be restricted to small fishing boats euad non-water contact use.
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j'lsh and Wildlife Preservation

M-Llne Dam will not block anadromous fish because it is located
ibove a series of natural rock and log barriers. Releases from the reser-
roir will provide a 0.25 cfs minimum yebr-roxind flow, which is adequate
;o maintain the small population of resident trout in the half-mile reach
rrom Maple Creek to the damsite. The reservoir, if stocked annually, could
)rovide good trout fishing. Any fisheries enhancement benefits would be
rontingent upon safe and ensured public access.

The M-Line Reservoir site supports approximately 100 deer-days
>f use and is used by songbirds, fur-bearing animals, and other forms of
dldlife. This present amount of wildlife use in the proposed reservoir
irea is considered small emd the benefits from the reservoir will compen-
sate for any detrimental effects upon wildlife.

transmission and Distribution System

Water from M-Llne Reservoir must be conveyed approximately 3 miles
;o the service area. Two alternative schemes were considered to accomplish
;his purpose. The water pvmrped to the saxidle near the Crannell-Blg Lagoon
-oad can be released at this point to flow into the Luffenholtz Creek
Lrainage. It co\ild be diverted from Luffenholtz Creek at a point just
ipstream from the county road and pvmrped to water tanks above Moonstone
ind Trinidad. This plan would expend the gravity-flow potential that the
rai,ter would have at the 600-foot saddle ridge but would have the advantage
)f utilizing the natural channel of Liiffenholtz Creek. The second alter-
native would consist of a 12-inch pipeline, nmning from the saddle to a
.arge storage tank somewhere between Moonstone and Trinidad, serving both
ireas. Gravity flow would carry the water into the storage facility but
ihe cost of the 2-mile pipeline would tend to offset this advantage. Only
Letailed engineering analysis of conditions existing near the time of
)roposed construction can determine the most desirable method of transmission.

An improved and enlarged distribution system connecting the
lajority of hcanes in the Trinidad-Moonstone axea to a local water storage
lank must be constructed as part of any area-wide water system. The
:apital cost of such a system, including a chlorination and filtration
)lant, is estimated at approximately $1,100,000 by Winzler smd Kelly in
iheir preliminary water system study of the Tri n1 dad-Moonstone area.

>ummary of Project Costs

A summary of estimated costs for the M-Line Project is presented
.n Table k. These estimated costs are based on an interest rate of
I- percent and a 50-year period of analysis (1970-2020), and represent the
imoiint which must be repayed by the water user. M-Line is a single-purpose
reiter supply project and all costs would be allocated to that purpose.
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I
TABLE h

SUMMARY OF M-LINE PROJECT COSTS
(In dollars)

CUf

^

Average

Operation, Annual

Project Feature Investment Maintenance, Total Equivalent

Cost Replacement, and Capitalized Cost

General E3q)ensei/ Cost

Dam, Reservoir,
and Appurtenances 1,500,000 90,000

Distribution ,

System 1,100,000£/ 600,000

Total 2,600,000 690,000

1,590,000 74,000

1,700,000 79^000

3,290,000 153,000

1/ Includes present worth value of future additions smd expenditures.

2/ Adapted from report by Winzler and Kelly, consulting engineers.

Projea Accomplishments

H-l

till

eli

fr

Ir

8b:

The M-Line Project would provide a domestic water s\q)ply to the

Trinidad-Moonstone area through the year 2020. M-Line Reservoir coiild

yield 1,100 acre-feet annually and would be operated solely for water

sxipply. The minimum release made down M-Line Creek would be a flow of

approximately 0.25 cfs to keep a live stream above the confluence with

tlaple Creek. The reservoir would fill and spill every year.

A benefit-cost ratio was not computed for the M-Line Project.

If fui-ther consideration is given to this project, benefits nnist be
determined through an analysis of vendibility. This determination was
beyond the scope of this study. The real questions in determining the feasi-

bility of this project are: How much will the water cost and are the
water users willing to pay this cost? If the users are willing to pay
this cost and can find a means of financing the construction of the project,
then the project is feasible. The following paragraphs discuss the probable
approximate monthly charges for water frcm the M-Line Project. The real
test of feasibility, willingness to pay, must ccme after detailed studies
have more closely defined the monthly charges.

The average monthly water charge to the customer was estimated
at $11.65 per household or approximately $300 per acre-foot, assrming a
k percent interest rate with repayment metde over a 50-year period. A
second alternative available to public agencies unable to obtain financing
on reasonable terms froea other sources is state assistance under the
Davis-Grunsky Act. The loan terms presently available under this program
include an interest rate of 2-1/2 percent and a maximum tunortization period

3

I

I

t
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of 60 years with the option to defer payment for the first 10 years.
Under these terms the approximate average monthly vater charge to the
customer would be $9*00 per household or $240 per acre- foot. These
monthly charges are within the upper limits of charges that are presently
pedLd in some Northern California communities.

Possible Alternatives

It is possible that other less expensive alternatives to the
M-Llne Project will become aveiilable to serve the water supply needs of
the Trinidad-Moonstone area. If the McKinleyville-Dows Prairie region
elects to obtain future water supplies from HBMWD by way of a pipeline
from North Areata, an extension of this line could cLLso serve the
Trinidad-Moonstone area. HBMWD has recently expressed willingness and
ability to market water to the entire McKinleyville-Trinidad area.

Another potential source of water to the Trinidad-Moonstone area
could be a direct diversion of natiiral flows from Luffenholtz Creek at a
point near the county road crossing. From the resvilts of a 3-month stream-
flow measurement program on Luffenholtz Creek following a relatively dry
winter, it appears that this small stream does offer a limited potential
for future water supply. The data collected during the 1968 summer and
fall season indicates sufficient natural flows to serve the projected
water needs of the Trinidad-Moonstone area through approximately 1990,
assuming that the I968 summer flows are indicative of the extreme low flows
to be expected in this stream. Futiire monitoring of the flows in Luffen-
holtz Creek will be necessary to reliably establish its true water supply
potential

.

-21-



FIGURE 7
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LINDSAY CREEK PROJECT
LOCATION MAP
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CHAPTER 4. THE LINDSAY CREEK PROJECT

The Lindsay Creek Project (see Figure ?), located in Hiunboldt
Covinty just northeast of Areata, would consist of a dam and reservoir on
Lindsay Creek and water-associated recreation facilities. The project
would be operated conjunctively with the existing Ruth Reservoir on the
Mad River to provide an additional firm water supply to the HBMWD and to
provide for recreational opportunities at Lindsay Creek Reservoir. The
project has been evalxiated here as a possible source of interim water
supply to the HBMWD to serve the demand buildup between now and the time
when the Butler Valley Project woxild be operationsil.

Hydrology

The Lindsay Creek drainage with eastern ridge peaks of only
2000 feet collects little or no snow during the winter season. Thus run-
off is highly responsive to the rainfall pattern and sximmer flow is entirely
dependent upon ground water releases. Precipitation in the drainage area
averages ^Q inches annually, varying from ^0 inches along the low western
ridge to 6^ inches along Tip Top Ridge to the eeist.

Monthly and annual flows of Lindsay Creek, which has no gaging
station, had to be estimated by correlation with Little River flows re-
corded at the Crannell gsiging station. The total Lindsay Creek drainage
basin area is 17-3 square miles and has an estimated average annual run-
off of 29,600 acre-feet. The drainage area above the proposed damsite is

10.4 square miles and the estimated average annual runoff at the damsite
is 18,750 acre-feet.

Water Quality

Lindsay Creek water ssunpled from March thro\igh May of I968 was
excellent in chemical and. mineral quality except for excessive iron con-
centrations. Turbidity measurements taken during periods of high tlovs
show relatively low turbidity values. Because of the lush vegetation that
covers the Lindsay Creek watershed, it is vmlikely that inorganic tvirbidity

will be a problen within the reservoir. However, extensive logging activity
in the northern watershed area could caxise future turbidity problems.

An impoundment in the Lindsay Creek drainage could become infected
with undesirable aquatic growth along the shoreline. This possibility
exists because of the expected clarity of the water and the rich organic
soils in the reservoir.

Because of the development in the Lindsay Creek drainage, there
Is the possibility of sewage effluent migrating to the surface water of
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Lindsay Creek. A nvunber of saaipies were collected at points along the
creek and analyzed for collform bacteria. The analysis showed that if
sewage effluent is migrating to Lindsay Creek, it is being diluted to
the point that it is undetectable. If an adequate sewage system is
provided aroxmd Lindsay Creek Reservoir, it is expected that very little
contamination of the water would result from water-contact recreation.

The existing treatment of water by HEMWD is thought to be ade-
quate for pxirification of water supply releases from Lindsay Creek Reservoir.

Geology

Geology information compiled for this study includes: (l) a
California Division of Mines and Geology map of California, Redding Sheet,

(2) drill sample test resvilts from drilling along the State Route 299
alignment, supplied by the Division of Highways, (3) a seismic svirvey run i

by the Department of Water Resources at Lindsay Creek Dam site, (4) well
{ [j

logs, and (5) a svirface geology reconnaissance survey and hand aiiger samples
taken by department personnel.

Lindsay Creek flows through an aJLluvium-filled valley svirrovuaded

by older rocks of the Franciscan Formation. Terrace deposits consisting
of fsiirly consolidated, weak materials form the benchlike topography of the

eastern valley. Western slopes are likely Franciscan Formation sandstone.
Topographic and seismic sxirvey data suggests that a projection of the
Crawford emd Korbel fault system passes through Lindsay Creek Dam site
near the toe of the left abutment.

^ 1

A highly compressible blue silty clay is present in the damsite
channel area beginning 7 to 8 feet below the stirface. Without a drilling
program the depth of this layer of material cemnot be determined. The
strength of this type of material is very poor and extrane settlement could

|
/;

occur with loewiing. As a result, the design of a dam that can safely be
j

/
^

supported by such materials must include costly featvires to reduce the
rate and magnitude of foundation loading. A memorandxim report describing
the geologic studies made at this site is on file in the Northern District
office of the Department of Water Resources.

Project Features - Designs and Costs

The following paragraphs describe the features of the Lindsay
Creek Project and summarize the project costs. A more detailed description
of the design and cost estimate is available in a manorandvim report on file
in the Northern District office of the Department of Water Resources. The
project layout is shown in Figure 8 and statistics for the project featvires

are presented in Table 5-
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TABLE 5

LINDSAY CREEK PROJECT FEATURES

LINDSAY CREEK RESERVOIR

Drainage area, in square miles 10.

U

Maximum water surface elevation, in feet 155
Normal water surface elevation, in feet ll<-0

Minimum pool elevation, in feet 90
Capacity, at normal pool elevation, in acre-feet 17,700
Area of water surface at normal pool, in acres 620
Mapping USGS Areata North Quadrangle 7.5 minute series

DAM

Location Section 2, T6N, RIE, HB&M
Type Zoned Rockfill
Height above streambed, in feet 80
Crest elevation, in feet l60
Volume of fill, in cubic yards 2,l60,000

SPILLWAY

Type Ungated Chute
Design capacity, in cubic feet per second 25,000
Elevation of weir crest, in feet lUO
Length of weir crest, in feet 120

OUTLET WORKS

Conduit type Cut and Cover
Control type 36" Hollow Jet Valve
Type of intake Uni -level
Energy dissipator Stilling Basin
Design capacity (minimum pool), in cubic feet per second . . . 200

I

Lindsay Creek Reservoir

Reservoir sizing is limited by topographic features and the
proximity of the reseinroir to the community of Fieldbrook. A normal water
surface elevation lower than 1^0 feet would result in decreased recreational
use and insufficient capacity to serve the increasing water demands of the
Eureka-Arcata area. Increasing the normal water surface elevation above
l4o feet would drastically increase the volume of the dam section and would
flood prime recreation land and populated areas in the community of
Fieldbrook.

A reservoir at this site with a normal pool elevation of lUo feet
would have a gross storage capacity of 17,700 acre-feet and a normal water
surface area of 620 acres. Reservoir capacity and water surface area at
various elevations are shown Figure 9-
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FIGURE 10
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be controlled Isurgely by readings from pore pressure measuring devices
installed in the foundation. It is estimated that two 5-nionth construc-
tion periods would be adequate; however, a longer schedule could be
dictated by excessive foundation pressvires.

Total aabankment material in the dam wovild be 2,l60,000 cubic
yards. The inrpervlovis material would be excavated from the terrace up-
stream from the left abutment. Gravels would be hauled from the Mad River.
A profile of the Lindsay Creek Dam aois and spillway is shown in Figure 11.



Spillway

A concrete-lined chute spillway would be founded on seuadstone at
the right dam abutment. Discharge would be controlled by an ogee weir at
elevation l40 feet with a crest length of 120 feet. The spillway was
designed to pass the estimated probable maxinaun flood of 25,000 cfs with
a maximum svircharge of 15 feet. The spillway would terminate in a stilling
beisin on the right bank of Lindsay Creek.

Outlet Works

The outlet works was designed to pass 200 cfs with the reservoir
at mi ni mum pool. Following construction, the proposed cut-and-cover conduit"

diversion facilities would be converted to an outlet works. The condiiit

would be plugged under the dam axis. Releases would be made through a
3-foot-diameter steel pipe imbedded in the conduit plug. A 6-foot slide
gate installed on the upstream end of the cut-and-cover conduit woxild be
vised for emergency closvire of the outlet works.

Recreation Facilixiies

The area around Lindsay Creek Reservoir is well siiited for recrea-
tion development. The densely forested lands would require selected clearing
for development of recreation facilities. The facilities would be sized
to accommodate euanually about 115,000 visitor-days initially and about
435,000 visitor-days by the end of the project analysis period. Facilities
costs were provided by the Department of Parks and Recreation.

Fishery Preservation and Enhancement

The Lindsay Creek Dam would block about 10 percent of the Mad
River silver salmon runs from their spawning groxinds. During an average
year, 250 silver salmon, 50 king salmon, and 50 steelhead sjjawn in Lindsay
Creek according to the Department of Fish and Game. Mitigation for lost
spawning areas can best be accomplished by hatching and rearing ssilmon and
steelhead at the proposed Mad River Hatchery. Trapping facilities below
the dam and increased capacity at the hatchery would be provided by the
project sponsor.

The Department of Fish and Game estimates that a Lindsay Creek
Reservoir of 620 surface acres wo\ild produce, naturally, sufficient trout
to provide for approximately 3^000 euigler-days a year. Hatcheiy-reared,
catchable-sized trout wovild be required for additional fishing use. The
fishing use expected to occvir at Lindsay Creek Reservoir increases from
12,000 angler-days in 1975 to an viltimate use of 40,000 angler-days in
20^5. The capitalized cost of rearing and planting catchable-size trout
during the period from I975 to 2075 is estimated at $250,000.
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Preservation of Wildlife

The area that would be imindated by Lindsay Creek Reservoir
supports a variety of wildlife species, such as deer, beaver, valley quail,
and waterfowl. The clear land interspersed with woodland, marsh, and
stream bottom is rare on the North Coast and represents an ecological type
that tends to concentrate wildlife in close contact with urban development.
The Derpeurtment of Fish and Geime has recommended that mitigation for the
habitat lost be accoioplished by developing selected areas of the reservoir
shoreline to produce wildlife habitat and by establishing green belt
zones on Lindsay Creek and Mather Creek immediately above the reservoir.

5:k

Off-site mitigation for lost wildlife habitat is another alter-
native, particularly since on-site mitigation may be incompatible with
recreation development. The Hmnboldt Bay marshlands are an ecological
area supporting a great deal of wildlife, parts of which could be pre-
served in a natural state in substitution for inundated wildlife areas.

tiie

tos

Summary of Project Costs

A summary of the estimated project costs during the 100-year
period of analysis (1975-2075) is presented in Table 6. The analysis vises

a k percent interest rate. The initial investment cost for this project
is estimated to be $12,iKX),000. The capitalized value of all expenditures
over the 100-year period of analysis is estimated at $17,250,000. The
average annual equivalent cost would be $70i)-,000.

TABLE 6

SUMMARY OF LINDSAY CREEK PROJECT COSTS
(In Dollars)

m

rec;

SIS

5ve

ill

Project Feature

Present Worth
Operation l/

Investment Maintenance, Total

Cost Replacement, Capitalized
and General Cost

Expense

Average
Annual
Equivalent

Cost

[)am, Reservoir, and
Appurtenances

Recreation Facilities

Fish and Wildlife
Preser</ation

Total

11,100,000

1,100,000

200,000

500,000 11,600,000

i<-, 200,000 ^

150,000

5,300,000

350,000

12,ll00,000 1+, 850,000 17,250,000

473,^00

216,300

iU,300

704,000

1/ Present worth of future additions and expenditures.

2/ Includes cost of planting catchable trout.
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Project Accomplishments and Benefits

Since there are no freshvfater recreation reservoirs within the
study area, there is a large uafulfilled demand for this type of recreation.
However, the opportunity for recreation at most reservoir sites within the
study area is seriously restricted due to a lack of developable recreation
lands. This is not the case at Lindsay Creek Reservoir. In this drainage
the lands along the stream are gently sloping and. most of the area around
the reservoir would be well stiited for recreation development.

The Eureka-Arcata area will soon be in need of new water supplies
to supplement the safe anmial yield from Ruth Reservoir \rtiich is approaching
full utilization. The Butler Volley Project is recognized as this area's
best long-range futxire source of water; however, an interim supply may be
needed to provide water prior to the construction of this major project.

Lindsay Creek Reservoir could be operated to meet the need for
an interim water supply suad to provide for much of the water-oriented
recreation demand. The best operating schedule with which to satisfy these
dual pxirposes is one which would hold Lindsay Creek near normal water s\ir-

face elevation while mEiking all water supply releases from Ruth Reservoir.
The only time it wotild be necessary to draw the Lindsay Creek pool down
significantly would be dviring drier periods estimated to occur on the
average of 1 year in 10.

Water Supply

In March 1956 the Eureka-Arcata area, and smaller surrounding
communities including McKiiHeyville, formed the Hvunboldt Bay Municipal
Water District. The District completed the construction of Ruth Reservoir
in 1962 to supply a safe anntial yield of 84,000 acre-feet to the municipal
and industrial communities near the mouth of the Mad River. At the present
time the water supply from Ruth Reservoir has been contracted for with
only 4,000 acre-feet in reserve for future municipal requirements. Addi-
tional water supplies must be developed in order to meet the growing
reqviirements of this area.

The Butler Valley Project is recognized as the most promising
long-range water siipply project to serve the Eureka-Arcata area. For the
purpose of this report, it was assumed that the Butler Valley Project would
not be constructed until 1985' It now appears that an earlier construction
date is likely; however, an earlier completion date would almost certainly
preclude the construction of a Lindsay Creek Project as an interim water
supply.

The Lindsay Creek Project would increase the safe annual yield
at the existing HBMWD Essex diversion from the present level of 84,000 acre-
feet to 110,000 acre-feet. Ruth Reservoir alone has the capability of
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supplying 110,000 acre-feet 9 years out of 10 but can only supply
81f,000 acre-feet during the year of lowest flows. Lindsay Creek flows
would be used to svtpplement Ruth Reservoir flows whenever necessary to
mainttiin a combined safe annual yield of 110,000 acre-feet. This is an
increase of 26,000 acre-feet suinually available at the Essex diversion.

Future demand estimates by federal, state, and local agencies
indicate that the 26,000 acre-feet of yield fi^m the Lindsay Creek Project
could be fully utilized by I98O. Using these projections, assuming a

1975 project completion date, a $20 per acre-foot unit benefit which cor-
responds closely to the current cost of water at the Essex diversion, a
k percent interest rate, and a 100-year period of analysis, the project
would have a total capitalized water supply benefit of $12,600,000.

In this analysis a water supply benefit is attributed to Lindsay
Creek Reservoir over the full 100-yeai' economic life of the project even
thovjgh the Butler Valley Reservoir may be consti\icted early in this period.
If the Lindsay Creek Project is constructed prior to Butler Valley, the
initial sizing of the Butler Valley Reservoir water supply reservation
should tsike into consideration the quantity of water then cun*ently avail-
able from both Ruth and Lindsay Creek Reseivoirs.

Recreation i

Tlie Lindsay Creek Ved_Iey is a desirable location for a small
recreation reservoir. The valley is surrounded by densely forested ranges
protecting a meadowed valley floor which supports a variety of vegetation.
A reservoir within this setting would appeal to loceil water sports enthu-
siasts as well as vacationing tourists seeking a ceBspln^ or picnicking area.

The population within a 25-mile radius includes Eureka, Areata, McKinleyville^
and Blue Lake. Other factors lending to the desirability of recreational
use at Lindsay Creek Reservoir are: (l) good access, (2) an abundant
amount of land stirroundlng the reservoir that is well suited for recrea-
tional development, (3) a considerable demand for water-oriented recrea-
tional qpportvinities in the area, and (4) project operational criteria
that would lead to a very desirable recreation pool during most years.
The major limiting factor affecting recreational use at this project will
be the relatively cool coaatal weather conditions. The average maximum sum-

mertime temperat\ire in the Lindsay Creek Valley is approximately 71 degrees.

i

An estimated 155,000 recreation days of initial use in I975 will
i

increase to i*^35»000 by 2075> according to the Department of Parks and I

Recreation. Table 7 shows the expected recreation use at the Lindsay
!

Creek Project with and without the Butler Valley Project.
i

The Department of Parks and Recreation has estimated a unit
benefit of $1.96 per visitor-day for this project. Assuming the Butler
Valley Project will be built, the capital 1 zed value of the recreation
benefit at this project is $9,800,000.
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TABLE 7

PROJECTED ANNUAL RECREATION USE
AT THE LINDSAY CREEK PROJECT

(in 1000 visitor-days)



I
toteil capitalized cost of the project, including the present worth of all
future expenditures, was estimated at $17,250,000. The resultant benefit

-

cost ratio is approximately 1.3:1. The Lindsay Creek Project is economically
justified and, if constructed in 1975, would produce net benefits (benefits
minus costs) of about $5,150,000.

Cost Allocation

A preliminary allocation of project costs was made to determine
the share of the total project costs that would be assigned to each of the
project purposes. The allocation, using the separable cost remaining
benefit method, is presented in Table 9-

TABLE 9

PRELIMINARY COST ALLOCATION
FOR THE LINDSAY CREEK PROJECT

(in average annual equivalent dollars)

I

f



Project is recognized as the best long-term source of water to the District,

Lt may be desirable to construct the Lindsay Creek Project to serve the
.ncremental needs of the area until the larger projected demands of the
Sureka -Areata area materialize. The HBMWD has been studying a project on
jittle River as a similar alternative to Lindsay Creek. The District must
lecide if it is expedient to construct a smaller-scale project prior to
Jutler Valley.
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CHAPTER 5. OTHER PROJECTS CONSIDERED

During this investigation the Department considered several
projects other than Lindsay Creek and M-Line. Also, other agencies and
individuals have conducted planning studies seeking solutions to water
problems of the Eureka-Trinidad area. This chapter briefly summarizes
these other planning efforts. The various projects which have been
studied are shown in Figure 12.

The Butler Valley Project

A water supply project at the Butler Valley site was identified
in Department Bulletin No. 3, "The California Water Plan", and mentioned as

a potential replacement to Ruth Reservoir in Bulletin No. I36, "North
Coastal Area Investigation". The U. S. Army Crops of Engineers in their
recent report on the Mad River Basin has recommended construction of the
Butler Valley Project for flood control, water supply, and recreation.
The Corps has found that by constructing a rockfill dam 350 feet high and
creating a multiple-purpose ^6o,000 acre-foot reservoir, practically all
flood damage downstream from the dam can be eliminated, a firm supplemental
water supply yield of l60,000 acre-feet can be developed, and the fresh-
water recreation demands of the region can be met for many years. The
findings concerning the Butler Valley Project were revealed at a public

meeting held by the Corps of Engineers in Eureka on November 10, I96T.

The Butler Valley Project received Congressional authorization

in August 1968, through the passage of the Omnibus Rivers, Harbors, and
Flood Control Act. Authorization permits allocation of funds for advanced
engineering and design. The project has the endorsement of the Humboldt
Bay Municipal Water District, Humboldt County, and the State of California.

The Butler Valley Project is widely viewed as the most desirable long-term
solution for the increasing water needs of the Humboldt Bay and allied
areas. The project could easily serve the combined needs of the KEMWD and
the McKinleyville-Trlnidad area.

Tri-Lake Plan

The Tri-Lake Plan is the outgrowth of a compromise Regional
Redwood Bark Plan presented by Dr. Rudolph W. Becking, a Humboldt State
College forestry professor, before the Congressional Committee on Interior

and Insular Affairs, in Washington, D. C. The plan envisions sizable lakes

on Maple Creek, Little River, and Lindsay Creek for the multipurpose uses

of recreation, water supply, and fish enhancement. The U. S. Army Corps

of Engineers accepted a joint request from the city councils of Eureka and

Areata to investigate the "Tri-Lake Proposal" in their studies of the

Butler Valley Project. As a result of their study it was concluded that
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the Tri-Lake Complex does not constitute the best overall plan of develop-
ment when compared vith other alternatives, and that additional studies
of the plan are not warranted. However, the HBMWD studies of Crannell
Reservoir on Little River, and our studies of Lindsay Creek, incorporate
many features of the Tri-Lake proposal.

Maple Creek Basin

The Department of Water Resources studied projects on Maple Creek
during investigations for this report. Maple Creek, with an estimated mean
annual runoff of 110,000 acre-feet, appears to offer em attractive source
of new water to the study area. However, the renoteness of projects on this
stream would require costly conveyance works and the large flow required for
fishery maintenance greatly reduces the potential yield of the Maple Creek
projects.

Three storage sites (see Figure 12) in the Maple Creek drainage
basin were studied during this investigation. They are Maple 8 and Maple 9
on the main stem of the creek and M-Line damsite on a small tributary,
M-Line Creek. The M-Line Project was discussed in Chapter 3. Maple 8
and Maple 9 were sized to serve the entire McKinleyville-Trinidad area
while M-Line would serve only the needs of the Trinidad-Moonstone area.

Recreation potential on both Maple Creek sites is limited by
steep teiTain. Approximately 60 acres of suitable recreational area is

available at either reservoir site.

Water treatment including iron removal, chlorination, and filtra-
tion was assumed for both Maple Creek projects.

Maple 8

This damsite lies just below the confluence of Maple and M-Line
Creeks in the approximate center of Section 8, T8N, RIE, HBSaM. A 105-foot
dsuE would impound 5,000 acre-feet of water at a normal water surface eleva-

tion of 520 feet, covering an area of 130 acres. The dam would require
approximately 300,000 cubic yards of embankment material.

Transmission of water from this reservoir to the service area

could be effected through several different schemes. For our evaluation

of both Maple Creek damsites we assumed water would be pumped from either
reservoir through the saddle of the south line of Section 17 to a treatment
plant near the Crannell-Big Lagoon logging road. From here it would be
piped west to a termineJ. storage tank above Trinidad euid south to tanks
at various locations.

Maple 9

The Maple 9 damsite is located upstream frcm Maple 8 in the

northern half of Section 9, T8N, RIE, HBS*!. A 90-foot-high dam would
impound 5,000 acre-feet of water at a normal water surface elevation of
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50 feet, covering an area of 220 acres. An embankment volume of approxl-
ately 200,000 cubic yards would be necessary to form the dam. Due
rimarily to the smaller embankment volume required, this dam would be
ess expensive than Maple 8.

Little River Basin

The Little River drainage basin, with a mean annual runoff of
3,600 acre-feet at the Crannell gaging station, is a centrally located
vailable source of water. Two water conservation projects, Crannell and
ip Top, were examined and found to be promising alternatives for new
ater to the McKinleyville-Trinidad area. A dam and reservoir at the
rsuinell site was presented in Department Bulletin No. 3 as a potential
omestic and industrial supply to the Eureka-Arcata a^ea. The Tip Top
ite was listed in Department Bulletin No. 136 as a possible location for
coastal stream fisheries enhancement project.

The Department studied developments at both of these sites
ized to supply the needs of the McKinleyville-Trinidad area only. After
bese evaluations were completed, the HBMWD decided to study exjjanded
.evelopments at these sites that would be sized to include water supply
o the Eureka-Arcata area as well as the McKinleyville-Trinidad area.

Both Crannell and Tip Top damsites would block several miles of
xisting spawning gravels and rearing areas to anadromous fish. To miti-
;ate for this damage, a fish hatchery would need to be built as a part of
Ither project.

'rannell Dam Site

This damsite is located in the northeast quarter of Section 9>
'JS, RLE, HBM4, less than a mile east of the canmunity of Crannell. A
.05-foot-hig^ daa would impound 5,000 acre-feet of water at a normal water
lurface elevation of 175 feet, covering an area of 130 acres. The reser-
oir in o\ir study was sized at 5,000 acre-feet to serve only the
[cKinleyville-Trinidad service area. Because of generally steep terrain
urrounding the reservoir, x>nly about 30 acres of suitable recreation land
.s available for development.

Water would be released from the reservoir to a pumping and
reatment plant downstream from the town of Crannell. From this plant,
'ater would be carried to north and south senrice areas through a pii)eline.

'Ip Top Dam Site

This damsite is located on Little River approximately 3 miles east
)f Crannell community in the SW^ of Section 35, T8N, RIE, HBSeM. A 70-foot-
ligh dam at this location would impound 5,000 acre-feet of water at a normal
rater surface elevation of 300 feet, covering an area of 230 acres. There

-39-



are only about 45 acres of land near the reservoir sviitable for recreation
development. Water woiold be treated and distributed through the same plan
as proposed with Crannell.

Hvimboldt Bay Municipal Water District Studies on Little River

A July 1968 report prepared for the Htimboldt Bay Municipal Water
District, entitled "Feasibility of Developing Supplemental Water Supply
from Little River for Humboldt Bay Municipal Water District", presents
the eighteen general findings and recommendations. Included among these
are:

1. "The Hxunboldt Bay Municipal Water District faces a need
to supploaent existing water supply facilities to sustain growth
in the Hvmiboldt Bay area. At the present time 7I of the 75 MGD
firm yield capacity of Ruth Dam on Mad River has been committed
by contractual agreement for municipal and industrial water
supply. The projected requirements of the Humboldt Bay area
during the decade of l^fO-QO indicate an increase for industrial
water of 60 MGD and for domestic water of 3.5 MGD. The long
range projections of water requirenents indicates a total need
far in excess of 100 M5D of additional water. It is anticipated
that Butler Valley Dam will provide for the long range growth
in water requirements for the area and the District has agreed
to participate with the Corps of Engineers in its construction
and utilize the water that it would provide. However, the
earliest that Butler Valley Dam could be operational is about

1973 and it is more probable that it will be completed at a
considerably later date.

"An action plan for a svtpplemental water supply of a scope
within the District's funding ability is a necessity, in the
event of either accelerated water demands or delay in construc-
tion of the Butler Valley project. In this context, develop-
ment of a svtpplemental water siipply from an enlarged Ruth Dam
or Little River is feasible and attractive."

* * *

h. "A dam at Crannell is preferred to one at Tiptop eis it
would provide a more economical sovirce of water.

5. "Maximum benefits from the Crannell project can be
reeilized by construction of a large dam and reservoir and
integrating the use of water stored in Little River with Mad
River excess winter flows so eis to increase the available
capacity of the supplemental water project."

(

i
>

[1
i]

-iK)-



* *

U. "The estimated cost of the Crannell project, disre-
garding hydroelectric development, for a firm yield of 36 MGD
based on current construction costs wo\ild be:

Dam and Appurtenances $ 10,050,000

Diversion Traasmission,
Treatment and Accessory
Features 6,0^0,000

TOTAL $ 16,100,000

* * *

16. "It is recommended that the Humboldt Bay Municipal
Water District shoxild further investigate what State and Federal
grant funds would be available to provide a portion of the costs
of water development on Little River.

17. "It is recommended that further effort be exerted by
the Humboldt Bay Mxinicipal Water District with the California
Department of Fish and Game in an effort to sectire a more
realistic appraisal of fisheries in Little River and the con-

sequential requirenent for fish release and fish mitigation
as a reduction in fish flows could substantially reduce project
and water costs.

18. "It is recommended that the Hxuoboldt Bay Municipal
Water District keep informed of the progress and obtain a
definite schedule of the development program for Butler Val 1 ey
Dam. At the same time, periodic review of the interim water
needs of the Hvunboldt Bay area should be made in order to

ascertain the necessity of a supplemental water project.
Detailed investigation of geologic and engineering features
of the Little River or Ruth Dam enlaxgement projects should
proceed in order that construction could be expedited in the
event that a delay in the construction of the Butler VsJLley

Dam becomes appeurent."

Luffenholtz Creek Development

The upper reach of Luffenholtz Creek offers some potential for

small -scale water supply development sufficient to serve the Trinidad-
Moonstone area. The Luffenholtz damsite is located near the center of
Section 29, T8n, RLE, HB&M, on the South Fork of Luffenholtz Creek. A
105-foot dam would impound 1,000 acre-feet of water at a normal pool
elevation of 175 feet, covering an area of kO acres. A dam at this
location would be more costly per acre-foot of storage than any other
site studie<i
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A study for the city of Trinidad by Viinzler and Kelly, consulting

engineers, suggests the possibility of utilizing the natural flows of

Luffenholtz Creek near its mouth to serve the Trinidad-Moonstone area.

The workability of such a plan is dependent upon the magnitude and dura-

tion of the miniraiira summer and fall flows of Luffenholtz Creek. Little

was knovm of the low- flow hydrology of Luffenholtz Creek until the summer

and fall of I968 when a stream stage recorder was installed and operated

by the Department. Results from this recorder through July, August, and

September following a relatively dry winter season indicate an adequate

sustained summer flow to serve the projected water needs of the Trinidad-

Moonstone area until approximately I99O. However, a single summer is not

an adequate time period in which to reliably establish the low-flow
characteristics of a stream. This recording gage vri.ll continue to be

operated during the dry months of at least another year.

Lower Lindsay Creek Alternatives |

In studying the Lindsay Creek Valley as a potential reservoir
site, three damsites were originally considered as alternatives (see

Figure 7)' The two lower sites are located near the mouth of Lindsay
Creek between Essex Pond and the Mad River. The southernmost alternative
is in the narrow valley section immediately south of the State Route 299
bridge crossing Lindsay Creek. A dam at this seemingly ideal location
would be subjected to erosion by the high flows of the Mad River. Also,
construction of a dam at this site would necessitate a costly relocation
of the portion of State Route 299 which traverses the damsite. The second
lower valley alternative damsite is located between Essex Pond and existin
State Route 299. A dam at this site would be 60 feet high and would have
a crest length of 2000 feet. The main advantages of a lower valley dam-
site are increased potential reservoir capacity and greater runoff avail-
able to the reservoir.

The northernmost damsite, located above Squaw Creek and presents
in Chapter k , was chosen as the most desirable of the three alternative
damsites for the following reasons. The upper valley reservoir is superic
from a recreational standpoint. Much land of a gently sloping, heavily
timbered nature is available immediately surroiinding the upper reservoir
and is readily adaptable to camping, picnicking, and hiking vise. A lower
valley reservoir with a nonnal water surface elevation of approximately
100 feet would inundate many homes along lower Fieldbrook Roado A lower
valley reservoir would have the xmdesirable characteristic of leaving
exposed a large area of extremely flat reservoir bottom land when the wate
surface elevation drops during the summer months. This area is located
at the northern end of the reservoir and would in effect be wasted land
unsuitable for most purposes. A damsite on lower Lindsay Creek would I
block all anadromous fish from their spawning and rearing gravels in the

"

drainage, and would flood 58 percent of the valley-type wildlife habitat,
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