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SUPPLEMENTAL WATERSHED WORK PLAN AGREEMENT NO. L
| between the
Alpine Soil Conservation District
North Utah County Water Conservancy District
Alpine Irrigation Company
Lehi Irrigation Company
American Fork Irrigation Company
Pleasant Grove Irrigation Company
Lehi City |
Alpine City
Pleasant Grove City
American Fork City
Utah County
Utah State Department of Fish and Game

(hereinafter referred to as the Sponsoring Local Organization)
State of Utah

and the

Soil Conservation Service
United States Department of Agriculture
(hereinafter referred to as the Service)

Whereas, the Watershed Work Plan Agreement for the American Fork-
Dry Creek Watershed, State of Utah, executed by the Sponsoring Local
Organization named therein and the Service, became effective on the
21st day of May 19593 and

Whereas, three supplemental agreements dated September 11, 1959,
October 13, 1960, and April 2, 1962, have been previously executedj and

Whereas, in order to carry out the watershed work plan for the said
watershed, it has become necessary to modify said watershed work plan
agreement as supplemented; and

Whereas, a supplemental watershed work plan which modifies the
watershed work plan dated June 1958 for said watershed has been developed
through the cooperative efforts of the Sponsoring Local Organization and
the Service which plan is annexed to and made a part of this agreement.




Now, therefore, the Sponsoring Local Organization and the Service
hereby agree on the following modifications in the terms, conditions, and
stipulations of said watershed work plan agreement as supplemented.

1. It is agreed that the Utah State Department of Fish and Game will
become one of the sponsors of the watershed work plan with respénsibility
for participation in the installation of works of improvement as set forth
hereinafter.

2. Paragraphs' of the watershed work plan agreement as supplemented
are modified as shown below.

Paragraph number 1 is modified to read as follows:

1. The Sponsoring Local Organization will acquire without cost
to the Federal Government such lands, easements, and rights-
of-way and make such relocations of facilities as'will be
needed in connection with the works of improvement (estimated

cost, $64,600).
"
Paragraph number 3 is modified to read as follows:
3. The percentage of construction costs of structural measures

to be paid by the Sponsoring Local Organization and by the
Service is as follows:

, Sponsoring
Works of Local Estimated
Improvement Organization Service Construction Cost
‘ (Percent) (Percent) (Dollars)
Dry Creek, Grove Creek, and
Battle Creek Debris Basins 0 100 Lok, 000
Tibble Fork Debris Basin !
Specific Costs ggggreation) - .
Stripping ’ 611/ ol 22,330
Blanketing 26 1/ L. 34,200
Remaining (Flood Preventiqn) 0" 100 171,970
Structural Measures for Agri-
cultural Water Management
Irrigation System Improvements
' Measures constructed or now
under project agreement. 6l 1y 35.6 256,360
Measures not now under
project agreement 50 50 275,680
Silver Lake Flat Reservoir (0] 50 577,000

1/ 127 of stripping and 5L% of blanketing costs are specific costs
charged to recreation




/’

i ,services applicable to structural measures for flood
\, prevention, recreation, and agricultural water manage-
7 ment (estimated cost, $428,8L5).
Paragraph 5 is modified to read as follows:

5. The Sponsoring Local Organization will bear the costs
of administering contracts (estimated cost, $32,600).

Alpine Soil Conservation District

Local Organization

By /,z/s' lfﬁjﬁé : «.V!«»-»t/_‘ﬁ;ﬂ

Title /L0

Date  cpn g g7 LS

The signing of this agreement was authorized by a resolution of the
governing body of the Alpine Soil Conservation District

‘Local Organization

adopted at a meeting held on__ 7, /7 //L// A A e

ba - S uL)&dv%@ﬂAw//

J»fgisecre fy, Local Organization)
7

Dm,//&vz




North Utah County Water Conservancy District

~Local Organization
e

s

By A 2d 7 o U“’;Z ‘ '

Title /A,;(/ e S

Date [ oo & /T3

The signing of this agreement was authorized by a resolution of the
governing body of the North Utah County Water Conservancy District
Local Organlzation

adopted at a meeting held on ﬁéﬁzj ﬁ/ » /4&’%/ o\

/gm(q, \/// & // At

(Secretary, Local | Organiéatlon)

Date /:2/@”// LI

Alpine Irrigation Company
Local Organizatlon

By M, T /(

Title VoL

Date g/w Jﬁ; &5
The signing of this agreement was authorized by a resolution of the

governing body of the Alpine Irrigation Company
Local Organization

adopted at a meeting held on ¢ C/»L o //( 5

%/Q (ai ,z~m’é //L(/‘fl”

(Secretary, Local Organization)

Date (el S /TES
/}" ¥




Leh1 Irrlgation Company

Local OrgaéiZi;}on
N

Tit’le /)A e ﬁ/ /sz
Date /qu/ L [Z¢3

The signing of this agreement was authorized by a resolution of the
governing body of the Lehi Irrzgation Company

adopted at a meeting held on

Local Organization

t%//'Z%vh%444ﬁi§g%%%;;25éf
(Secretary, Local Organization)

Date_ 7,0l (&, /743

American Fork Irrigation Coﬁpany
 Local Organization
e

BY / / Tl A (97 ) N z,,éiéi/z//(,/
g

Title_ @,{A Lot S

Date [52(;;@,/@\,;/ & (20673

The signing of this agreement was authorized by a resclution of the
governing body of the American Fork ILrrigation Company

adopted at a meeting held on

Local Organization

= .
Dol L6, J5 (L7

L= - ‘/A/ z.A,..,-,_M.4,.;.“_“.,, -
retary, Local Organization)
Date ({ij;ﬁl/ﬁ/£;4!2:£;l /L=
v




Pleasant Grove Irrigation Company
Local Organization

s

P et )
By A0 )/‘/ Al
7

Title (ceo

Date lsos S, 585

' The signing of this agreement was authorized by a resolution of the
governing body of the Pleasant Grove Irrigation Company

Local Organization
adopted at a meeting held on ZQAZL/// & & é é)

oprnld A Pt

(Secretary, Local Organization)

Date 6‘3/ 2, j/ / /ﬁ /S
v

Lehi City - X
- Local Organigation

/f'f]/ 2, FA L gt 4
A il
Title

ey

T -~ |
Date g,//;z./p/f//' 5, /2.7

The signing of this agreement was authorized by a resolution of the
governing body of the Lehi City

Local Organization

adopted at a meeting held on 26 rigecsr FET

(Secretary, Local Organization)

Date <26 #orsecy /567




Alpine City

Tocal Organization

By glenew ) Zlonks

Title Mwéﬁw
Date /Q@Lu/é) ﬂ“) / ? () 3

The signing of this agreement was authorized by a resolut@on of the
governing body of the Alpine City

Local Organiéation

adopted at a meeting held on £>4l§2262mg// /G463

'Loégf?:‘ganizaﬁfbn)

(Secretary,

Date gjé%ggf/?ég

Pleasant Grove City

~/jLoca1 Organizatibn

o . L 7 /;;/
e L e
DY ’“<f L L

Title //[{ L,

Date /- 5/ Aﬁf///f/gi.

The signing of this agreement was authormzé/'by a resolution of the
governing body of the Pleasant Grove City

Local Organization

adopted at a meeting held on <¥¢jg,ﬁeéi /- 1963

/" /_,,’ oy ; //:} / g
fééz}QuFQ \xgﬁﬁé ot LA

(Secretary, Local Organization)

7

Ay — [~ [F %




American Fork City

Local Organl zation

‘‘‘‘‘ L«/ , /

LAl f{" Lo IS
Ti tle ?—“"Zii« LAY eyt

Date Lis Sl 8 /73

The signing of this agreement was authorized by & resolution of the
governing body of the American Fork City

Local Organizatn,on
adopted at a meeting held on LM/ %/7 J%C ¢ /

" llgele Al

T Becré! tary, Local Organizati

pate feys . [/ f Ll Z2cs

e

Utah C}guntL N

/%( zation
é/lv ALLLALLLG YL

‘A/K / ik &/'/u///

Title_ a (ﬁzzz[ywcﬂov%ﬂw@)«

Date # m‘,‘ 4=

The signing of this agreement was authorized by a resolution of the
governing body of the Utah County

Local Organization

adopted at a meeting held on XAl S /562

U (7)?44&& (ae (anees

(Secretary, Locaﬂrganization)
Date (X gi.ffl/bk/? S /9 Q}




Utah State Deparfment of Fish and Game
B__C] o0\
Title Q:;%%?é4g@j%%/

Date ; _(;Z%JOLQl/ gj /hékfii

Soil Conservation Service
United States Department of Agriculture

w O 7, oess

¢ State Conservatgﬁﬁist
Date iy A & /IE3
=7 —




SUPPLEMENTAL WATERSHED WORK PLAN

AMERICAN FORK-DRY CREEK WATERSHED

Utah County, Utah

Prepared Under the Authority of the Watershed
Protection and Flood Prevention Act (Public
Law 566, 83d Congress, 68 Stat., 666) as amend-
ed by the Act of August 7, 1956 (Public Law
1018, 8Lth Congress, 70 Stat. 1088).

Prepared bys

Alpine Soil Conservation District
North Utah County Water Conservancy District
Pleasant Grove City
Americen Fork City
Alpine City
Lehi City
Pleasant Grove Irrigation Company
American Fork Irrigation Company
Alpine Irrigation Company
Lehi Irrigation Company
Utah County
Utah State Department of Fish and Game

With assistance by:s

U. S. Department of Agriculture, Soil Conservation Service
U. S. Department of Agriculture, State Office of the Agricultural Stabili-
zation and Conservation Committee
U. S. Department of Agriculture, Forest Service
U, S, Department of Interior, Bureau of Land Management
U. S. Department of Interior, Fish and Wildlife Service
U. S, Department of Interior, National Park Service
Utah State Fish and Game Department
Utah State Land Board
Utah State Department of Forestry and Fire Control
Utah State Road Commigsion
Utah Cooperative Extension Service
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Introduction

The American Fork-Dry Creek Watershed was approved for operations

May 21, 1959. Since that time, approximately 50% of the land treatment
measures, two of the debris basins; and 35% of the improvements on
irrigation company systems have been installed.

Crop and range lands, on national land reserve and private land, are
being converted at an accelerated rate to urban, industrial and recrez-
tional uses.

Studies made by the U. S. Forest Service in connection with the applica~
tion of planned land treatment measures on National Forest lands reveal
a need for increasing the extent of such treatment,

.The Sponsoring Local Organizations feel that adjustments including
deletions as well as increases or decreases in the extent of planned
improvements on irrigation company systems are needed. Experience gained
in operation of the improvements installed to date show that these changes
can be made with no decreage in benefits,

Unit cost of construction for planned structural measures have increased
approximately 52% since the work plan was prepared.

Problems uncovered in detailed foundation and borrow investigatioq for
the particularly complex goils and geologic conditions associated with the
Tibble Fork debris basin and the Silver Lake Flat Reservoir as well as
changes in hydrologic criteria for the Tibble Fork structural emergency
spillway require that designs and work plan estimates for these structures
be revised upward.

Continued population expansion and economic growth both within and adjacent
to the watershed have made the Sponsoring Local Organizations increasingly

aware of the growing demand for recreational opportunity within the water-

shed., ' ‘

The Sponsaring Local Organizations have requested the Department of Agri-
culture, Soil Conservation Service, to assist in the preparation of a
supplemental watershed work plan including the needed adjustments in planned
treatment, adjustments in cost estimates, fisheries for recreation in the
Tibble Fork and Silver Lake Flat Reservoir, revisions in cost sharing for
measures not now under project agreement.

The revigions included herein are outlined below.

1. Deletion of land treatment measures for watershed protection as followss
2,000 acres of crogs slope strip cropping, 800 acres of range seeding
on private land, and 80 acres of range seeding and 1.5 miles of fencing
on the National Land Reserwve (BLM),
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2.

9

10.

These treatment measures were planned for installation on lands where
urban, industrial, and recreational uses now or will in the near future
linit its uge for agricultural purposes,

Increases in land treatment measures for flood prevention on National
Forest landss channel stabilization, 615 feetj contour furrowing,
Lo acres; trail erosion control, 3.l miles.

Deletion of 9,500 feet of canal lining, one desilting basin, L;420
féet of pipeline, 8 ponds (ponds construction), and 3.1 miles of ditch
cohstruction from agricultural water management structural meastures

to be installed on irrigation company systems.

Inclusion of a fishery in the Tibble Fork debris basin incidental to
its flood prevention purpose,

Inclusion of a fishery in the Silver Lake Flat Reservoir.

Revised costs for all structural measures brought about by increased
cost of censtruction, changes in design and inclusion of the fisheries
in the design of the Tibble Fork debris basin and the Silver Lake Flat
Resgervoir.

Revised cost sharing for all structural measures not now under project
agreement.,

The Utah State Department of Fish and Game has been added as a sponsor
to carry out the development of a fishery in the Silver Lake Flat
Reservoir and Tibble Fork debris baszin.

Revised responsibilities for the North Utah County Water Conservancy

District for the construction and operation of Silver Lake Flat Reservoir,

Pages 1, 2, 17, 18, 19, 20, 21, 25, 26, 27, 28, 29, 30, 31, 3L, 35, 36,
and Tables 1, 2,3, 5, 6, 7, 8, and 8a of the watershed work plan are
modified. They conform to the same page and table numbers included in
the supplemental work plan dated April 1963 which is a part of this
supplemental agreement.
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SUPPLEMENTAL WATERSHED WCRK PLAN
AMERICAN FORK-DRY CREEK WATERSHED
Utah County, Utah

SUMMARY OF PLAN

The Watershed Work Plan for the American Fork=Dry Creek Watershed was pre-
pared by the Alpine Soil Conservation District, the cities of American Fork,
Pleasant Grove, Lehi, and Alpine, the American Fork, Pleasant Growve, Lehi,
and' Alpine Irrigation Companies, the North Utah County Water Conservancy
District, and Utah County. Technical assistance was provided by the Soil
Conservation Service, Forest Service, and the State Offices of the Agri-
cultural Stabilization and Conservation Committee, United States Depart-
ment of Agriculture; the Bureau of Land Management, National Park Service
the Fish and Wildlife Service, United States Department of Interior; the
Utah State Fish and Game Department, Utoh State Land Board, Utah State
Department of Forestry and Fire Control, the Utah State Road Commission,.
and the Utah Cooperative Extension Service,

This work plan covers an avea of approximately 118,710 acres in northern
Utah County, Utah.

Measures to be Installed

The plan was developed to reduce sediment and floodwater damages to urban
property, irrigation systems, farmland, recreational facilitiess and roads
and bridges within the watershed; reduce water losses in canals and ditchesg
improve irrigation efficiencies on the farmsy and to provide additional

late season irrigation water., It includes a combination of land treatment
measures and debris basiné to reduce sediment yields and summer flood flows,
an irrigation storage resérvoir, and improvements to canal systems and farm
irrigation facilities. The estimated cost of installation for the works of
improvement included in the work plan is $4,195,560, The Federal (P.L. 566)
share of this will be $2,053,590. The share from other funds will be
$2,141,970,

Land Treatment Measures

The restoration of vegetative cover on approximately 71,200 acres of upper
watershed land involves terracing, seeding, management, increased fire
protection, and other works to gtebilize critical floodwater and sediment
source areas. The measures will be installed on both public and private
lands. Land treatment for the improvement of irrigation efficiencies

and the conservation of soil and water will be accelerated and will in-
clude such measures as land leveling, canal lining, drainage, grassed
waterways, and others. The total installation cost of these measures

is estimated to be $1,967,625 of which $48L,755 or 25% will be Federal
(P.L. 566) cost and $1 hhz 870 or 75% from other funds, Cost of the treat-
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ment on federal lands is estimated to be $358,075. Cost on non-federal
lands is estimated to be $1,569,550.

Structural Measures

The structdral measures to be installed consist of four debris basins, an
irrigation storage reservoir, ditch lining, pipe lines, overnight storage
ponds, ditch construction, drop spillways, desilting basins, and a diversion
dam. Bstimated total installation cost of the structural measures is
$2,267,935 of which $1,568,835 or 72% will be federal (P.L. 566) cost and
$699,100 or 28% will be from other funds. The installation cost includes
the cost of lands, easements, and rights-of-way for the structural sites,
rélocation of existing facilities, and contract administration, all of
wh;qh will be borne entirely by non-federal interests.

Damaggé and Benefits

The project will reduce or eliminate sediment and floodwater damages from
summer floods of up to and including 100-year frequency events. It will
provide an 'adaquate irrigation water supply for irrigated lands now only
partially supplied. Average annual flood prevention benefits will be
$5h,560, agricultural water management primary benefits $56,150. Average
annual c¢ost of the measures for flood prevention and agri cul,tural water
management will be $101,L4L0. The ratio of average annual benefits to average
annual costs is 1.6 to L.

Provisions for Accomplishing and Financing Construction

Sponsoring organizations will acquire necessary land, eagsements, and rights-
of-way, execute agreements with owners of private lands for installation of
the land treatment measures, provide the non-federal share of the installa-
tion costs of structural and land treatment measures, cooperate with the
Forest Service and Bureau of Land Management for installation of the program
on federal lands within the watershed and other local, state, and federal
agencies concerned with the project. Water rights affecting works of
improvement have already been acquired. Local sponsoring organizations

will contract for the construction of the structural measures in the work
plan.

Operatién and Maintenance

Annual operation and maintenance costs are estimated to be $5,575,

Land treatment measures on private land will be maintained by owners and
operators of the land or by local sponsoring organizations under agreement
with the landowners. -Maintenance costs for land treatment mgasures on
federal land during the project installation period will be borne by project
funds. After the project installation period, maintenance of land treatment
measures on federal lands will be financed from regular appropriations of
the respective federal agencies.

All structural megasures will be maintained by the local sponsoring organiza-
tions, Specific responsibilities are detailed under "Provisions for Opera-
tion and Maintenance."
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EXISTING OR PROPOSED WORKS OF IMPROVEMENT

Management programs are in existence for all land and water resources with-
in the watershed, Private lands are included in the regular conservation
programs of the Alpine Soil Conservation District and Agricultural Conserva-
tion Program Service. Publicly owned National Forest, National Monument,
Federal Range, and State of Utsh land®g are managed under legal authorities
applying to them. Accomplishments under these programs in the past 10

years are summarized in Tsble la. The Utah State Fish and Game Department
and the U. S. Fish and Wildlife Service have management programs for the
wildlife resources. The Utah State Department of Forvestry and Fire

Control participates in forestry and fire control on private and state lands.

The Bureau of Reclamation Deer Creek project furnishes some water to the
area through the Provo Reservoir Canal and the Salt Lake Aqueduct. These
facilities will be protected from flood hazards by the works of improvement
to be installed under the watershed project. The Bureau of Reclamation is
currently planning the Central Utah Project which, when constructed, will
furnish supplementary water to areas within the watershed. The irrigation
storage facilities proposed in this plan will not serve any areas currently
gcheduled to receive supplemental water under the propesed Central Utah
Project.

WORKS OF IMPROVEMENT TO BE INSTALLED

The works of improvement to be installed constitute an effective and
feasible combination of land treatment and structural measures needed to
stabilize and improve watershed resources. The works of improvement will
reduce damages from recurring floods, improve irrigation water management,
reduce water loss, provide additional water for late season use, provide
increased opportunity for recreation, reduce operation and maintenance
costs on irrigation systems, and insure the economic stability of the
agricultural enterprise, These measures are summarized in Table 1.

Land Treatment Measures

The land treatment measures to be installed include only those measures

that have measurable effect in reducing runoff and erosion, will bring about
more efficient use of the improved water supply resulting from the proposed
structural measures for agricultural water management, and provide for tﬁ
use of the land within its capabilities. In addition, the land treatment
measures will provide significant returns to the land owners or operators.
These measures include those to be installed under going federal, state,’
and local programs and measures needed to accelerate the going programs.

The measures planned will accomplish these objectives through the improve-
ment of plant cover, augmented by mechanical treatment of the critical flood-
water and sediment Source areas, and by more efficient control @f irrigation
water on the irrigated crop land,

The full effect of the upstream land treatment measures in reducing summer
flood peaks and gediment yield from critical areas will not be realized
immediately. Structural measures are required to stove and retard flood-
water sediment during and subsequent to the installation period.
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The downstream land treatment measures will have a substantial effect in
reducing irrigation water deficiencies. Structural measures will further
reduce these deficiencies by increasing the water supply by storage,
reducing losses from seepage and non-beneficial use by riparian vegetation,
and regulation of streamflow for better utilization of the water supply.

Land Treatment Measures for Watershed Protection

These measures are an important part of this plan. Those to ke installed
on range land include proper use, stockwater developments, seeding, contour
furrowing, fencing, and pitting., These will reduce sediment yields and
flood peaks, increase the efficiency of the land treatment measures for
flood prevention, and increase forage production. After the land treat-
ment measures have becomg effective, livestock and big game use of the

area will be managed to insure continued stabilization of the critical
areas. Road and trail construction and maintenance, logging operations,
recreation, and other land uses will be planned and coordinated with soil
#nd water management needs.

Measures to be installed on dry cropland include stubble mulching, grassed
waterways, and fall tillage. These will reduce erosion and increase crop
production.. ’

Measures to be installed on irrigated cropland include improved water

management, land leveling, drainage, canal lining (on-farm), and minor
structures. They are an acceleration of the going praogram of the Alpine

Soil Conservation District. They will provide for better use of the land [
and water resource.

Acceleration of congervation planning and application is feasible within

the project period both on private and federally owned lands. Costs and
quantities of measures to be installed for watershed protection are listed
on Table 1. Cost of technical assistance for the installation of the
accelerated portion of the land treatment program on non-federal lands,
estimated to be $166,8L0, and the total cost off the accelerated portion of
the program on National Forest Range lands, estimated to be $48,455, will

be borne from P.L. 566 funds. Cost of technical assistance for the instalia-
tion of going program measures on non-federal lands, estimated to be $123,100,
will be borne from regular appropriations of the.Soil Conservation Service,
Total installation cost of the'going program measures, on National Forest
lands, including technical assistance, estimated to be $75,200, will be borne
from regular sppropriations of the Forest Service. Installation costs other
than technical assistance on non-federal lands, estimated to be $1,227,170,
will be from other funds.

Land . Treatment Measures for Flood Prevention

The measures planned for installation on the critical floodwater and sediment
source areas will reduce sediment production and summer flood peaks, chiefly
through the improvement of plant cover but also through the installation of
mechanical treatment such as special purpose terraces, gully control, drop
spillways at headcuts, and road and trail erosion control. Practices such
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.

as increased fire protection, tree planting, and contour furrowing will
assist in the revegetation of the area. Increased fire protection will be
secured by the purchase and operation of additional fire control equipment

-such as pumper trucks, hand tool outfits, tanks, etc. Quantities of land

treatment measures for flood preventlon are listed in Table 1,

The cost of installing these measures is estimated to be $286,860. Cost
from P.L. 566 funds will be $269,4605 from other funds $17, b,OOo Cost of
these measures on federal lands is $23h4,420.

Structural Measures for Flood Prevention

Four debris basins will be installed, on Dry Creek, Grove Greek Battle
Creek, and American Fork Creek. These structures will ba earthmfxll dams,
at lacations shown on Figure 2. Each structure will be provided with a
principal spillway and a reinforced concrete emergency spillway..  All
principal and emergency spillways will discharge into existing channelgo
Borrow areas will be graded to prevent dead storage.

The sediment pool of the Tibble Fork debris basin located on American Fork

Creek, will be used as a fishery incidental to its flood prevention purpose
until such time as the accumulation of sediment prevents it. In order to
develop a fishery in the sediment pool, it will be necessary to .increase
the extent of stripping and increase the extent of blanketing. The cost
to be incurred for this work, over that required for the debris basin, has
been assigned to recreation purposes as a specific cost,

Principal fedtures of the structures are shown on the Preliminary Plans,
and capacities, sizes, areas, and other details on Table 3.

Each debris basin will have capacity for the expected sediment accumula-
tion for the next 50 years, and floodwater retarding capacity to reduce
summer flood peaks, It will be provided with an ungated principal spill-
way with ported riser to drain the basin after summer floods and pass ordi-
nary streamflows. Summer flood peaks of 100-year frequency size will be
reduced from 360 cfs to 100 cfs by the Dry Creek Basin, from 1500 cfs to
206 cfs by the Tibble Fork basin, from 655 cfs to 32 cfs by the Grove Creek
basin, and from L1l ¢fs to 32 cfs by the Battle Creek basin. The debris
basins will have little or no effect in reducing snowmelt flood peaks. ‘The
Dry Creek debris basin will incidentally reduce the differential between
day and night flows during parts of the snowmelt runoff period.

The estimated total installation cost of these measures is $86L,950. Dist-
ribution of costs for each structure is shown in Table 2. Approximately
70% of the critical sediment and floodwater source areas will be upstream
from these structures.

Structural Measures for Agricultural Water Management

These measures will increase lrrlgatlon efficlency, reduce water losses and
erosion of ditches. They are that part of the going conservation plans of
the irrigation companies that will be accelerated to complement the land
treatment and flood prevention phases of this plan.
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Other Irrigation Measures. The Lehi Irrigation Company will install L9,600
IIned feet of concrete canal lining, on the First North, Second North, Field,
Gess Gurney, Fox, Buchanan, Smith, Cedar Hollow, Upper South Club, New Survey,
and Fort Canyon Cutoff canals. These canals have capacities varying from 8
to 70 ofs. The lining will be Portland cement concrete, with a bottom width
of 12 inches, 30 inches, or L8 inches depending on the quantity of water to
be handled. Thickness of the lining will be 2-1/2 inches. The lining is
designed for installation by slipform machines. Cost of this work, including
technical assistance and contract administration, is estimated to be $155,000.

The American Fork Irrigatibn Company will install 39,730 lineal feet of
concrete lining on the McArthur, Cemetery, West Fields, Mitchell, East,
Mitchell Main, Wagstaff, and Mott canals. These canals have capacities
varying from 15 to 90 ofs. Lining will be of the type described for the
Lehi Irrigation Company canals.. Total cost of the lining is estimated to
be $178,695. Two concrete drop spillways will be installed on the Mitchell
Main canal and at the West Division, at a cost of $8,595; and one desilting
basin, spproximately 10 acre feet capacity, on the Mitchell Main canal at a
gégt o§5$1,875, Total cost on this irrigation system is estimated to be
189,165,

.The Pleasant Grove Irrigation Company will install 60,186 lineal feet of
concrete lining on the Meredith, Gardner, Mill, 80-Rod, and Main canals.
These canals have capacities varying from 8 to 20 cfs. Lining will be of
the type described for the Lehi Irrigation Company canals. Total cost of
the lining is estimated to be $181,365. Three thousand five hundred lineal
feet of pipeline, with a capacity of 15 cfs, will be installed in Battle
Creek to bring irrigation water from Big Spring to existing facilities of
the irrigation company at the mouth of the canyon. This pipeline will be
1h-inch steel pipe. Total cost of the pipeline is estimated at $28,350.
Total cost on the Pleasant Grove Irrigation Company system is estimated to
be $209,715,

The Alpine Irrigation Company will install 8,700 lineal feet of concrete
canal lining on the Chipman Creek--Alpine, and Fort Canyon--Hog Hollow
canals, These canals have capacities of 18 cfs and 20 cf's respectively,
Lining will be of the type described for the Lehi Irrigation Company canals.
Total cost is estimated at $56,915. A 6-inch concrete pipeline to carry

1 cfs from Box Elder Creek to Grove Spring, 4,000 lineal feet, will be
installed at a total cost of $15,000. A reinforced concrete diversion

dam on Dry Creek will be constructed at a total cost of $8,250. Total cost
on this system is estimated to be $80,165.

The Alpine Soil Conservation District will install 6,800 lineal feet of
concrete canal lining on North Union Canal. These canals will be of the
type described for the Lehi Irrigation Company. Total cest of the lining
is estimated to be $30,9L0.

These measures are 'to be installed on existing company-owned rights-of-way.
Total installation cost of the measures for agricultural water manageément
is estimated to be $66,985, shown in Table 1 and 2. Federal share is
$335,535, non-federal share is $329,L450. Locations are shown in Figure 2.
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Multiple Purpose Structure

Silver Lake Flat Reservoir. This structure will be located on Silver Fork,
a tributary of American Fork Creek, approximately L-1/2 miles above Tibble
Fork debris basin. Storage is provided for a fishery and water for irriga-
tion. The stored irrigation water will be for late season use on lands
served by the Lehi, American Fork, and Pleasant Grove Irrigation Companies.
Principal features of the structure are shown on the preliminary plans,
figures 16 and 17, and capacities, etc. on table 3.

The estimated installation cost is $738,000. Share from P.L. 566 funds
is $4L7,5005 from other funds, $290,500. Sece table 2 for distribution of
costs.

The Lehi, Pleasant Grove, and American Fork Irrigation Companies have an
approved right to develop water storage at this site,
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TABLE 1

(Follows Page 36a, This Supplement)
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BENEFLITS FROM WORKS OF IMPROVEMENT

Physical Effects

The structural and land treatment mzasures\proposed in this plan will have
significant physical effects on water and doil resources of the watershed,
In the upper watershed, the land treatment measures will (1) reduce sediment
yield and surface runoff from principal sediment and flood source areas, (2)
reduce sheet and gully erosion and accelerate the revegetation of ercded and
gullied areas, (3) bring about a general overall improvement of the vegetal
cover of the upper watershed, (L) provide an effective means of suppressing
forest or brush fires and for reducing the extent of damage from such fires,
(5) decrease the discharge of sediment and debris into the main channels;
and, (6) generally improve the area for recreation, grazing, or other use.

In the lower watershed and along the major chamnnels, the land treatment ‘and
structural measures will (1) decrease the magnitude of summer flash flood
flows in the main chamels and reduce the frequency of overbank flooding,
(2) reduce the task of maintaining adequate channel capacities through
American Fork and Lehi, (3) decrease the quantity of sediment which must

be handled through irrigation and power diversions or in canals and ditches,
(L) reduce the frequency by which floods damage roads, bridges, culverts,
railroads, or diversions; and (5) minimize indirect damages which result
from interruptions to travel, to commercial activity, or to irrigation.

The major structures, particularly those on Dry Creek and American Fork Creek,
will also have the effect of smoothing diurnal fluctuations in streamflow
during periods of snowmelt runoff, and permit increased efficiency in the

use of irrigation water during this period. The fisheries in the Tibble Fork
structure and the Silver Lake Flat Reservoir will make an important contribu-
tion to recreation opportunity in the watershed,

< Themaximum efficient utilization of the land and water resources in the
~jrrigated portion of the watershed will be facilitated by the combination

of agricultural water management measures and on-farm land treatment measures
installed under this plan. Further, the full accomplishment of the benefits
calculated for this group of measures is based on the interdependent effect
of the various measures and calls for the establishment of all of the
measures during the ten year installation period.

' On~farm measure% included in this plan will improve irrigation efficiencies
so that the gross irrigation needs of crops will be reduced. This will have
the immediate effect of insuring the greatest possible benefits from the
added available mid-season water developed through lining, piping, and
storage. In the long run, it will also effectively add to the mid and late
season water supply on the remaining short supply lands by virtue of the
reduced gross volume of irrigation water required for full production.

The lining of canals and ditches will have the effect of adding to the full
season irrigation water supply but, more important, it will add to the
critical mid-season supply. Further, lining will also reduce the accretion
of seepage water to the water table in poorly drained areas below the canals.
The piping of springs into the main irrigation canals will have essentially
the same effect as lining.

The storage of irrigation water for mid-season use is an essential factor
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in achieving a stabilized full season supply for a maximum acreage of irri-
gated crop land. The development of a full season supply for the greatest
possible acreage has an important influence on the successful application
of improved on-farm irrigation management measures and on other improved
farm management measures., The maximum productive effect of fertilizer, for
instance, cannot be realized without a full water supply.

Floodwater and Sediment Damage Reduction Benefits

The benefits outlined below include reductions in floodwater and sediment
damages from summer floods and reductions in sediment damages from snow-

- melt floods. No reduction in damages from snowmelt floodwaters is claimed,
and these damages are not included in the damage base.

Combined monetary benefits of $5L,560 from floodwater and sediment damage
reductions throughout the entire watershed amount to 33% of all benefits
claimed for the project. .The combination of land treatment and structural
measures for flood prevention will bring about damage reductions of 88%

on Dry Creek, 77% on American Fork Creek, and 89% in the Timpanogos Face
area. Initial reductions in 100-year flood peaks {(within the installation
period) affected by land treatment measures for flood prevention will

range from 6% to 25% in the various treatment areas of the watershed. ,When
the land treatment becomes fully effective (30-LO years hence) reductions
of up to 75% in flood peaks will be attained in some of the treatment areas.
Reduction in sediment rates will range from L0% to 50% in the lower reaches
of the three major segments of the watershed, and reductions of sheet,
erogion--principally in the upper watershed--will range from 55% to 70%.

The downward trend in the production of range forage in the upper watershed
will be arrested and a small increase in available forage will be attained
when deteriorated range sites have been fully revegetated.

The nature and magnitude of benefits from the project are shown in Table 7.

Agricultural Water Management Benefits

The primary monetary benefits, $56,150, from agricultural water management
measures comprise 52% of all primary benefits. Additional sedondary
benefits, stemming from the increased value of agricultural production will
accrue and are set forth in Table 7.

One Qf the principal benefits of the agricultural water management measures
will be the effective increase in the irrigation water supply. :brought about
by the on-farm treatment and the ir rigation system improVem.ent,s° It is
caloitlated that 1,093 acres of land with a present partial supply of
irrigation water Wlll be raised to a full supply position with project
measures installed. This increase will be principally accomplished by the
conservation of water from lining and by the increased irrigation efficien-
cies brought about by the on-farm measures. Water storage in Silver Lake
Flat Reservoir will also make a significant contribution to this improve-
ment,
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With all agricultural water management measures in full effect, the acres
of irrigated land in the entire watershed with a full supply will be
increased by 35%. With a full supply, the increased acreage will be
shifted to higher net return crops which will more nearly fill the needs
of a growing local population,

An additional, but unevaluated benefit will come from an effectivavincrease
in the tearly" (May - June) water supply. This water has value, but has
not been congidered in this analysis. :

Recreation Benefits

Several features of the project will have significant effects on the type
and amount of recreational activities in the watershed. With capacity
reserved for a fish pool in Silver Lake Flat Reservoir and that provided
for irrigation storage, the Silver Creek area will be the focal point for
swimming, boating, fishing, picnicing, and general recreation activities,
The development of the summer home area near the reservoir will be accelers-
ted and its use expanded. A smaller but similar increase in recreation
activities will stem from the construction of the Tibbie Fork debris basin.

Reduction in flood runoff and sediment production from present flood source

areas, the protection from floods afforded by the debris basing and the -
improvement in streamflow stability will produce better fish habitab condi-

tions along the streams and will allow for maximum use of suitable picnic

and summer home sites along the channels. The over-all improvement of the

vegetal cover through land treatment measures will improve big game habitat

and generally enhance the value of the mountainous portion of the watershed [
for recreation use. The monetary value of the recreation henefits arising

from the establishment of Silver Lake Flat Reservoir will total $32, 715

and those from Tibble Fork, $11,835,

Secondary Benefits

Local secondary benefits were calculated only for the increased agricultural
benefits which would be produced by the storage of irrigation water in Silver
Lake Flat Reservoir., These benefits are derived from local economic activity
associated with the handling, transporting, and marketing of increased farm
products or production input items, Farm products marketed include dairy
products, beef, vegetables, sugar beets; and fruits. Local secoendary bene-
fits are 1argely made up of the value of local labor requirements for the
production of dairy products and red meat and labor for producing and
harvesting fruits, sugar beets, and vegetables, Secondary benefits will
also accrue to local merchants and suppliers through the zncreased require=
ment for production and personal items.

The importance of this type of benefit to the commun%ﬁy is in the conbri-.
bution it makes toward creating new full year and seasonal employment
opportunities. ' Any new outlet for labor in an area where population growth
is:occurring at an accelerated pace helps to fill the expanding need for
emp Loyment opportunities,
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COMPARISON OF BENEFLTS AND COSTS

Flood Prevention Measures

Total annual benefits from all project measures will be $166,410 and
annual cost of installing these measures will be $101,410. The benefit-
cost ratio is 1,6 to 1. Unit comparisons of benefit and cost are set
forth in Table 8.

ACCOMPLISHING THE PLAN

The execution of this plan will be a joint undertaking of private, local,
State, and Federal interests, Non-federal interests include individual
farmers and ranchers, the towns of Lehi, Alpine, Americ¢an Fork, and
Pleasant Grove, the Lehi Irrigation Company, Alpine Irrigation Company,
American Fork Irrigation Company, Pleasant Grove Irrigation Company, Alpine
Soil Conservation District, Utah County, Utah State Fish and Game Depart-
ment, Utah State Road Commission, Utsh State Land Board, Utah State Depart-
ment of Forestry and Fire Céntrol, State and County Agricultural Stabiliza-
tion and Conservation Commititees, and the. North Utah County Water Conser-
vancy District, now being formed by the sponsoring organizations of the
watershed project under appropriate laws of the State of Utah. The Water
Conservancy District will be a sponsor of this project upon completion of
the legal formation of the District. Federal agencies involved in the proj=-
ect include the Soil Conservation Service, Forest Service, Bureau of Land
Management, and National Park Service. Cost sharing arrangements between
federal and non-federal interests are matters of mutual agreement and are
set forth in detail in Taebles 1 and 9.
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Responsibilities for Installation

In order to carry out a coordinated acceleration of the land trestment
measures with structural measures for floed prevention and agricultural
water management and the going conservation programs within the watershed,
close cooperation and specific responsibilities are required of private
interests, the sponsors, and local, state, and federal agencies assi@ting
in this project.

The Alpine Soil Conservation District will:

1.

2o

3.

Provide local leadership and direction which will continue the going
conservation program of the District abt the rate existing prior to
the development of this work plan,

Provide local leadership to insure the scheduled installation of the
accelerated land treatment measures for watershed protection and flood
prevention on private lands,

Survey, acquire, and record all necessary lands, easements, and rights=
of-way for the works of improvement on the North Union Canal and other
non-sponsoring irrigation companies.

Act as contracting local organization for installation of works of
improvement planned for this canal., The district will use the loan
provisions of the Act to finance the construction requesting a loan
in the amount of $11,340. The loan will be repaid through contract
with the irrigation company.

Worth Uteh County Water Conservancy District wills

3.

L.

The

The North Utah County Water Conservancy District and the Forest Service
will jointly install land treatment measures for flood prevention and
watershed protection on the intermingled Federal and non-Federal lands
in T 35S, R 3E.

The North Utsh County Water Conservancy District will acquire without
cost to the Federal Government such easements or rights-of-way as will
be needed in connection with the land treatment measures for flood
prevention and watershed protection installed on non-Federal land in
T 35, R 3E (estimated cost, $17,000).

The Federal Government will provide 87% of the cost and the North Utah
County Water Conservancy District will provide 13% of the cost (estimated
to be $10,845) for installation of land treatment measures for flood
prevention and watershed protection on Federal and non-Federal land in

T 35, R 3E.

Furnish funds necessary to assist livestock operators on the private
lands in upper American Fork Canyon to relocate elsewhere, to assure
limited use of the area.

District plans to use the loan provisions of the Act and hag asked for

a loan in the amount of $27,845 to carry out these responsibilities.
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5. Survey, acquire, and record all necessary lands, easements, and rights-
of-way for the Tibble Fork, Dry Creek, Battle Creek, and Grove Creek
debris basins. The Conservancy District will secure a special use
permit from the Forest Service for the Tibble Fork structure.

6., Act as contracting lecal orgsnization for the construction of the
Dry Creek, Tibble Fork, Grove Creek, and Battle Creek debris basins.

(7°m Assume the cost of relocating pipelines at the Grove Creek and Battle
: Creek debris basing and the power line ab the Battle Creek debris
basin,

The District will use the loan provisions available under the Act, as
amended to cover the costs allocated to it as above. A loan has been
asked for in the amount of $36,100.

8> Act as ‘contracting local organization for the construction of the
SiIVep/Lake Flat Reservoir and assume 7L% of the non-federsl share
of the construction cost less $26,800 to be provided by the Utah State
Department of Fish and Game. Public benefits are 7L% of the total
benefits derived from the Silver Lake Flat Reservoir,

- The Conservancy District will secure a special use permit from the
Forest Service for the structure, : Funds will be provided through use
of loan provisions of the Act, A loan is being requested in the
amount of $261,700. This represents the Conservancy Districtts cost,
estimated to be $193,640, and the irrigation companies? cosht, estimated
to be $68,030, Repayment of the loan will be from funds available to
the District through its taxing authority and from assessments of stock=
holders of the irrigation companies assigned to the District.
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'Pleasant Grove, American Fork, Alpine, and Lehi Irrigation Companies wills

1. Assist the Alpine Soil Conservation District to accelerate the land
treatment program for watershed protection on irrigated lands by helping
in education and information activities designed to stimulate private
farm operators and owners. ,

!2. The Pleasant Grove Irrigation Company will act as contracting local
organization and will furnish funds for costs allocated to them for
the installation of the measures proposed for their system. Funds will
be provided through use of the loan provisions of the Act, as amended.
A loan will be asked for in the amount of $94,985. The loan will be
repaid from funds obtained from annual assessments of stockholders.

3. The American Fork Irrigation Company will act as contracting local
organization and will furnish funds for costs allocated to them for the
installation of the measures proposed for their system., Funds will be
provided through use of the loan provisions of the Act, as amended. A
loan will be asked for in the amount of $87,065. The loan will be re-
paid from funds obtained from annual assessment of stockholders.

. The Alpine Irrigation Company will act as contracting local organizatien
for the installation of the measures proposed for their system. Funds
will be furnished jointly by the Alpine Irrigation Company and the
North Utah County Water Conservancy District, and provided through use
of the loan provisions of the Act, as amended. A loan will be asked
for in the amount of $38,980. The loan will be repaid from funds
available to the Distri¢t through its taxing autheority and frem assess- {
ments of stockholders of the irrigation company.

5. The Lehi Irrigation Company will act as contracting local organization
and will furnish funds fer costs allocated to them for the installation
of the measures proposed for their system. Funds will be provided
through use of the loan provisions of the Act, as amended. A loan will
be asked for in the amount of $69,LhL45. The loan will be repaid from
funds obtained from annual assessment of stockholders.

6. The Lehi, Pleasant Grove, and American Fork Irrlgatien Companies will
furnish 26% or approximately $68,030 of the non-federal share of the
construction cost of the Silver Lake Flat Reservoir.

The measures in items 2, 3, L, and 5 will be instalied on existing rights-
of-way of the companies.

All of these companies have developed a conservation plan with the Alpine
Soil Conservation District for their systems.

The Seil Conservation Service wills

1; Furnish necessary technical assistance through the Alpine Soil Censerva-
tion District to private land owners in installing land treatment measures
scheduled for non-federal lands.
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2.

3.

Allot monies for the federal share of the installation of land treat-
ment measures for flood prevention on the non-federal lands in upper
American Fork Canyen, in accordance with the cost sharing and time
schedule set forth herein,

Furnish the necessary installation services for engineering surveys,
designs; construction plans and specifications, and constructien
supervision for the structural measures for fleod prevention and
for agricultural water management.

Allot censtructien money to the project in accerdance with the cest
sharing and time schedule set forth herein or as revised by mutual
agreement and in accerdance with natioenal prierities and availability
of appropriations at the time of installatien.

Maintain liaison with sponsor, state, and federal agencies involved in
the project to the end that unified effort and coordinated action will
produce the most effective results. Consult with and assist the spon-
soring organizations, and local, state, and federal agencies in making
desirable revisions on the plan if and ’when circumstances dictate.

Forest Service will:

6.

Carry out the land treatment measures on National Forest lands in
accordance with the program outlined in Table 1.

Adjust grazing and other uses on National Forest land to facilitate
the installation of the planned works of improvement.,

Furnish technical assistance in planning and spplication of practices
under its departmental responsibility for technical adequacy for wood-
land planning. This will be done in cooperation with the State Depart-
ment of Forestry and Fire Control.

Review and approve plans and specificdtions for the Tibble Fork debris
basin and the Silver Lake Flat Reservoir, both to be constructed on
National Forest lands; issue special use permits for the structures,
borrow areas, construction camp, and other necessary land occupancys
inspect the construction of all structures and land occupancy in
accordance with the stipulations of the special use permitss issue a
timber sale contract or permit for the timber to be removed friom the
structure sites;!and survey and design the new section of the American
Fork-=Snake Creek road around the Tibble Fork debris bagin, and the

new Tibble Fork Bummer home spur road,

‘The Forest Servite and North Utah County Water Conservancy Districh will

Jointly install land treatment measurés for flood prevention and water-
shed protection on intermingled federal and non-federal lands in T 3S,

R 3E. The Forest Service will provide technical assistance for instailaa
tion. , . ,

Maintain close liaison with sponsors; individual permittees, and local,
state, and federal agencies involved in the project and assist in
necessary revisions of the work plan,
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The Bureau of Land Management wills

1. Enter into formal non-use agreements, when needed, with the permittees
affected by this plan. Upon termination of these agreements, grazing
use will be based on annual utilization checks.

2. Maintain close liaison with sponsors, individual permittees, and local,
state, and federal agencies involved in the project and assist in
necessary revisions of the work plan.

The National Park Service wills

Continue to administer the lands within the Timpanogos Cave National
Monument for maximum watershed effectiveness, No measures are proposed
for installation under authority of P.L. 566.

Utah County wills

Assume responsibility for relocation of American Fork-Snake Creek road
and the summer home spur at the Tibble Fork debris basin as necessary.

The Sponsoring Organizations concerned have given the Service adequate assupr-
ance that their share of project costs allocated to them will be available
at the time and in the amounts required.

The following State agencies, by agreement with the Sponsors; will participate
as shown:g

The Utah Fish and Game Department wills

1., Recommend as needed to the Board of Big Game Control game management
-programs which will bring about and maintain herd size in balance with
proper use of game forage.

2., Maintain the 5 browse utilization transects which are set up along the
deer winter range of this herd unit. Additional range surveys, deer
pellet group counts; and other management information will alsoc be
collected and expanded. Utilization and trend studies will be continued
on the two acre big game-livestock enclosure established by the Forest
Service and the Department.

3. Cooperate with local, state, and federal agencies in making range and
vegetative surveys, utilization checks; or other studies involving
forage utiligation and maintenance.

s Take such measures on the Department-owned land within the watershed
as are necessary to insure and maintain proper range management and
watershed conditions,

5. Participate to the maximum extent feasible in establishing and main-
taining & sports fishery in the Silver Lake Flat and Tibble Fork Reser-
voirs. Furnish $26,800 of the non-Federal share of the construction
cost of Silver Lake Flat Reserveoir. Furnish 50% of the estimated
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specific construction cost for modifying the Tibble Fork debris basin
to make it suitable for a fishery (estimated cost, $10,550).

Maintain close liaison with sponsors and federal agencies involved on
the project and assist in appropriate revisions of the work plan as

necessary.
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No Revision Made
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Schedule for Expenditure of Funds

Estimated expenditure of funds by years is as follows:

P.L. 566 funds Other Total
First year 560,470 309,355 869,825
Second year 337,320 234,240 571,560
Third year 302,530 481,245 783,775
Fourth year « 306,765 - 250,310 561,075
Fifth year 109,880 258,730 368,610
Sixth year 19,130 161,210 180, 340
Seventh year 13,110 130,710 143,820
Eighth year 10,660 102,210 112,870
Ninth year 9,980 91,L60 101,440
Tenth year 8,010 - 89,960 97,970
Total 1,677,855 2,113,430 3,791,285

Federal assistance for carrying out the works of improvement on non-federal
land and the federal funds for installing the works$ of improvement on fed-

eral land, as desc¢ribed in this work plan, will be provided under the auth-
ority of the Watershed Protection and Flood Prevention Act (Public Law 566,

83d Congress; 68 Stat. 666), as amended by the Act of August 7, 1956, (Pub=
lic Law 1018, 8Lth Congress; 70 Stat. 1088).

PROVISIONS FOR OPERATION AND MAINTENANCE

Land Treatment Meésures
NN

Land treatment me#sures for flood prevention installed on the private lands
in upper American Fork Canyon will be operated and maintained by the North
Utah County Water Conservancy District, under agreéments with the land
oWners, ‘

The Forest Service and the North Utah County Water Conservancy District
will jointly be responsible for performing the maintenance of land treat-
ment measures for flood prevention and watershed protection on the inter-
mingled Federal and non-Federal land in T 35S, R 3E.

The percentage of maintenance cost of land treatment measures for flood
prevention installed on the intermingled Federal and non-Federal land in
T 35, R 3E, to be paid by the North Utah County Water Conservancy District
and the Forest Service is as followss

North Utah County Forest Estimated

Water Conservancy District Service Annual Cost
Lo% 60% $315

Other land treatment measures installed on non-federal lands will be
operated and maintained by the landowner or operator in accordance with
cooperative agreements between the owners and the Alpine Soil Conservation
District,
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Fire control equipment to be acquired as part of this project will be
stationed at Alpine, American Fork, and Pleasant Grove. The equipment
will be operated by the community fire departments at these locations,
under existing agreements between the communities, Utah County, and the
State of Utah, Department of Forestry and Fire Control, which specify the
areas of use and fix the sharing of costs. Cost of maintenance of the
equipment will be shared by Utah County and the State of Utah under the
‘same agreements.

Land treatment measures on federally-owned land will be operated and
maintained after the period of installation by the agency administering
such land from regular funds. Maintenance during the period of installa-
tion will be from project funds as shown in Table 1.
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Structural Measures

The North Utsh County Water Conservancy District will maintain the Silver
Lake Flat Reservoir, using funds available to the District through its
taxing authority. The Lehi, American Fork, and Pleasant Grove Irrigation
Companies will jointly operate the structure as an irrigation storage
reservoir, releasing the stored water to augment natural streamflow during
nid season and late season irrigation period, under existing agreements- for
joint operation of the irrigation facilities on American Fork Creek, Total
;nnual operation and maintenance cost of the structure is estimated at.
1,000,

The North Utah County Water Conservancy District will operate and maintain
the Dry Creek, Tibble Fork, Grove Creek, and Battle Creek debris basins,
using funds available to it through its taxing authority. Total annual
operation and maintenance cost of the structures is estimated at $2,600.

The respective irrigation companies will operate and maintgin the agri-
cultural water management measures installed on their system using funds
available from assessment of stockholders.

Inspections of all works of improvement will be made at least annually
and after all floods, by representatives of the Alpine Soil Conservation
District, Soil Conservation Service, and the sponsoring organizationsg

- responsible for operation and maintenance. The responsible organizations
will perform the maintenance work as needed,

Specific operation and maintenance agreements between the sponsoring local
organizations and the Service covering all phases of operation and mainte-
nance will be executed prior to making funds available to local organiza-

tions for the installation of the works of improvement.

COST SHARING

Pro ject costs estimated at $4,195,560 will be shared as follows:

P.L. 566 Funds $2,05}3,59‘0 (Lo®)
Other Funds - $2,141,970 (51%)

Assignment of cost to P.L. 566 funds were made in accordance with the Policy
Statement of the Secretary of Agriculture,

The following costs will be borne by P.L. 566 fundss

1. Accelerated technical assistance for installation of land treatment
measures on non-federal land, $171,970.

2. Total installation cost for application of accelerated land treatment
méasures on federal land, $282,875,
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3.

7o

1.

2.

3.

The cost sharing assistance that will be available for application of
land treatment measures for flood prevention on non-federal land,
$29,910. Sharing of costs is based upon rates currently authorized
under other programs., Cost sharing on fire suppression equipment is
based on Clark-McNary equivalents.

Installation services for installation of structural measures, $428,8L5.

All construction costs of the Dry Creek, Grove Creek, and Battle Creek
debris basins, $L0L,L00.

Fifty percent of the specific construction cost, $10,550, and all of
the remaining construction cost of the Tibble Fork debris basin., The
specific costs will enable the sediment pool to be used as a fishery
and are assigned to recreation purposes. All other costs are assigned
to flood prevention purposes.,

-The cost sharing assistance that will be available for sharing of the

construction cost of the structural measures for agricultural water
management to be installed on the irrigation companies® systems,

35.6% of the construction cost of work under project agreement, $91,330,
and 50% of the cost of work not now under project agreement, $137, 810,

The cost sharing assistance that will be available for sharing of the
construction cost of the Silver Lake Flat Reservoir, 50% of the:constru-
tion cost allocated to recreation, $26,830, and 50% of the construction
cost allocated to agricultural water management, $261,670.

following costs will be borne from other fundss

The cost of application of land treatment measures for watershed protec-
tion on non-federal lands, $1,277,170.

The cost of technical assistance for existing programs for land treat-
ment for watershed protection on non-federal lands, $123,100.

The installation cost of land treatment measures for watershed protec-
tion on federal lands, under existing programs, $75,200.

The installation cost of land treatment measures for watershed protec-
tion on federal lands, $17,L00, or 33% of the total cost of these
measures, $52,400.

The non-federal share of the construction cost for the Silver Lake Flat
Reservoir, $288,500 or 50% of the total construction cost.

The non-federal share of the construction costs of structural measures
for agricultural water management to be installed on irrigation companies?
systems, 6L.1% of the construction of work under project agreement,
$165,030, and 50% of the construction cost of work not now under project
agreement, $137,820.
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‘7. The cost of lands, easements, and rights-of-way, and for reloééting
existing facilities for structural measures, $6L,600.

8. The cost of administering contracts for project installation, $32,600.
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TABLK 1| - ESTIMATED FROJECT INSTALLATION COSTS
Sheat. § of 2
hosrlcen Fork-Dry Craek Watarthed, Utah

Ho, To Be Applled

Esbinated Cost (Dollers) 1/
4

1T mar P‘J;\;ﬂl “mldﬂ Total W 'Toul mb::“ FVL:Z'L:;. Total TOTAL
LAND TREATHERT FR '
mtg‘&wlu
Stubble Heiching sore 2,000 2,000 7,000 7,000 1,000
Palt Tillage nore 2,000 2,000 5,000 5,000 5,000
Grasnad Watesvys eer 20 20 800 800 6o
reigation Struatures ¥o, $,000 9,000 135,000 135,000 135,000
tand Leveling scre 6,000 6,000 390,000 330,000 390,000
Cansi Lining L.py 300,000 300,000 450,000  bSo,000  Li50,000
Dralnags xore 1,500 1,500 167,500 187,500 167,500
Rengd Improvement
Rengs Seeding wire 1,690 2/ 1,690 18,750 18,750 18,750
. Pond Construction (Stockwater) o, 18 18 3,150 3,150 3,150
Well Constructlon {Steokvater) Na. i % 2,0 2,00 2,L00
Check Dems Xo, i 1 825 [:L14 8235
Stock Tralis alth 3,25 .28 328 328 s
Penoing nile .15 5,73 5,320 5,30 5,320
Daferred Orasing MM 820 820 k100 k5,100 I, 100
Linitad Use 2are b, 000 h,000 17,000 )/ 17,600 17,000
Tochnfeal Asslsbance j .- 166,800 166,840 123,100 123,100 - 209,940 £
5CS Sublotal ' __165,8h0 165,640 143%0,210 1,350,210 1,517,110
Foreal Service
Renge Isprovement
Contour Furrowing wore L] 18 2,105 2,108 2,105
Renga Seeding uare 1,903 1,90 21,208 21,298 21,295
Fenoling uiie 12,15 12,75 th, 120 thy 120 1h,120
Tres Planting eare Ls bs 2,h%0 2,499 PN
Accasn Rosd Construotion 6,520 6,520 10,000 10,000 16,520 |
Flra Control Hemsuras 12,000 12,000 12,008
Rasource Henupenant $3,200 5,00 53,20
Halntenenas {Inatalintion Porled) 1,925 1,928 1,925
IS Subtotal 18,55 L8,k 200 15,200 12),658
Subtotal » Watarshed Protastion 18,45 166,u0 215,295 75,200 1,350,270 1,L25,L00 1,640,165
Plood Prevention bt/
Forast Servies
"'él:ﬁ?u..um of Critieal Arens .
Speafal Purpore Terredss wre 198 195 1,170 11,150 4,800 b, eon 15,990
Contous Furroulng eqre 1" 17 b2s 111 k28 u2s 850
Gully Control nile 16 16 10,7m 10,700 ,500 b,sb0 15,280
Range Saeding sare bt EH us s 175 115 %0
Diep Sptllviy Construation (Haedout) Mo, 12 jH 600 600 60 600 1,200
floud Eroslon Control alle 5.25 5,25 245 . 8% 268 s 530
Technteal Aselatanaa ' ' 5,00 510 5,150
‘subtotal - Private 26,105 8,485 10,845 10,8L8 39,330
Natjonal Forest
Stabllisation of Crltleal Arvans
- Bpaclal Putpote Terveass eara 879 819 80,860 60,860 80,860
Contour Arrroving (1] AN w 12,255 12,258 12,258
Pitting ‘ ™ 160 0 8,3% 8,330 8,23
Gully Contral alle lr.§ 18 so,218 50,215 50,278
Seading #dre 108 708 7,800 7,8k0 1,640
Drop Spillvey Conntruation (Hasdaut) Mo, [ 95 10,530 10,530 10,530
Trall Eroalen Control atle N kb 2,050 2,050 2,050
fiosd Erosion Centrol T TR T W 5,760 5,760 5,760
Chunnat Stabllisation (vegetative)  L,Fy 33,000 33,000 1,040 1,0L0 1,000
chenne} Stablituntion (riprep) [ 2,A18 2,815 16,960 16,580 16,980
2acass Read Conatruation 29,128 29,128 w128
Fire Cantrol Bquipmant 6,558 6,858 6,959 6,558 1t0
Ka{ntanenae (Instatlution Pacled) 8,115 8,715 8,715
Bublotal « Hetienal Povest 23, h20 6,555 2L0,918 6,558 6,855 7,530
‘ ¥S Subtatal 234,120 35,040 269,480 k00 17,l00 286,060
Subtotal = Flood Prevention 234,L20 35,000 269,460 mhoo  1,k00 206,860
: TOTAL LD TREATHENT 282,875 201,080 LOL,755 75,200 1,367,670 1,002,870 1,927,628

3/ Price Base 1963

2/ Inoludas 925 eores ploved end deeded ot $12,00 par eore pnd 765 nares bromdonst aseding (in Amarlosn Pork Carger) st 410,00 per eove,
)/ fasistance to operators o mining alelss in /sariosn Forh Cayen by mponsora,

L/ Cost shering bassd on ACP rates,




TABLE 1 - ESTIMATED PROJECT INSTALLATION COST
Sheet 2 of 2

American Fork-Dry Creek Watershed, Utsh

No. To Be Applied

Estimated Cost (Dollars) {/

F.L. 556 Fonds - Other
TTEHS UNIT  Federal Non-Fed. Yederal ~ Won-Fed- Federal — Won-Fed.
Land Land Total Land Land Total Land Land Tatal TOTAL
Brought Forward - TOTAL LAND TREATMENT 202,874 201,080 L8k, 755 75,200 1,367,670 1,Lh2,870 . 1,927,625
STRUCTURAL MEASURES
Soil Conservation Service
Debris Basins Ho. 1 3 k217,950 hol, koo 622,350 10,550 10,550 632,900
Irrigation Storage Reservoir No. 1 1 288,500 208,500 288,500 208,500 577;000
Canal Llnlng L.F. 167,016 167,016 207,710 207,710 271.,625 27!},625 182,335
Drop S];illwaw Construction No. 2 2 2,715 2,715 by 160 h,160 6,075
nesilting Basins No. 1 1 750 750 E'i;o 750 1,500
Pipelines L.F. 7,500 7,500 18,615 15,615 19;065 19,065 34,680
Diversion Dam No. i 1 2,350 2,350 kj2so h,250 6,600
SCS Subtotal 506,450  633,5h0 1,139,990 299,050 3023350 601,900 1,7!41,895
Subtotal - Construction 505,50 633,540 1,13;,999’ 299,050 302;850 601,900 1,7h1,890
’ dlutfon Services
Soil Conservation Service
Englneetrlng Services 146,950 141,480 288,430 ?BB,hJO
Other 69,150 71,265 1o, 1S 140,115
SCS Subtotal 216,100 212,745 128,845 128,845
Subtotal - Tnstallation Services 216,100  212,7h5  }y28,0h5 128,845 g\&
Other Costs .
Lands, Easements, and Rights-of-way 32,500 32,190 6, 600 6h,600
Adnintstration of Contracts 3,000 29,600 32,600 32,600
Subtotal ~ Other 35,500 61,700 97,200 97,200
TOTAL STRUCTURAL MEASURES 722,550 046,285 1,568,835 | 334,550 64,550 699,100 2,267,935
TOTAL PROJECT 1,005,h25 1,048,165 2,053,590 409,750 1,732,220 2,ih1,970  h,195,560
SUARY :
Subtotal SCS’ ' 722,550 1,013,125 1,735,675 334,550 1,714,020 2,0k9,570  3,785,0L5
Subtotal FS 202,875 35,0b0 317,915 75,200  17,l00 92,600  L10,518
TOTAL PROJECT 1,005,h25 1,048,165 2,053,590 409,750 1,732,220 2,141,970 k4,195,560




TABLE 2 - ESTIMATED ST" “TURAL COST DISTRIBUTICN

American Fork-Dry _ceek Watershed, Utah

(Dollars) 1/

Instaiiation Cost - F.L. 566 Funds

Tnstallation (oSt = Uther Funds

Other Total Total

Con= Install, Service Total Con=
Structure struc- Engin- P.L. struc-  Admin, Ease~  Other Install,
Site No. or tion eering Other 566 tion of Con- meénts , Cost
Name ' - tracts and R/W
Debris Basinsz: o g ’ i ' B .
Dry Fork - 135,00 26,520 12,180 174,000 1,000, 12,300. 13,300 187,300
. Tibble Fork” 217,950 38,830 18,270 275,050 10,550 1,000 32,500  LL,050 319,100
Specific Cost ' ' -
Stripping (1,295) ( 1,295) (1,295) (1,295) ( 2,5%0)
Blanketing (9,255) , ( 9,255) (9,255) ' (9,255)  (18,510)
____ Remainder of St. {207,L00) (38,830) (18,270) (264,500) (1,000) (32,500) (33,500) (298,000)
Grove Creek 159,400 27,100 12,750 199,250 1,000 12,800 13,800 213,050
Battle Creek 110,000 18,700 8,800 137,500 1,000 7,000 ‘8,000 145,500
Silver Lake Flat Reservoir 288,500 108,120 50,880 Lh7,500 288,500 2,000 290,500 738,000
System Improvements -
Under Project Agreement
Canal Lining 82,925 30,260 16,290 129,475 149,835 11,6L0 161,475 290, 950
Drop Spillway Const. 1,780 650 350 2,780 3,220 250 3,470 6,250
Pipelines 4,275 1,560 840 6,675 7,725 600 8,325 15,000
Diversion Dam 2,350 860 hé0 3,670 4,250 330 L,580 8,250
Remaining Work
Canal Lining 124,785  32,LL0 17,470 174,695 124,790 12,480 137,270 ~ 311,965
Drop Spillway Const. -~ 935 245 130 1,310 9ko 95 1,035 2,345
Desilting Basin 750 195 105 1,050 750 75 825 1,875
Pipelines 11,340 2,950 1,590 15,880 11,3L0 1,130 12,470 28,350
* .
288,L30 1hO,L15 1,568,835 601,900 32,600. 6L,600 699,100 2,267,935

GRAND TOTAL 1,139,990

1/ Price base current

# Includes $40,300 for relocation of hidghways, powerlines, and pipelines.

March 1963



TABLE 3 - STRUCTURE  DATA

DEBRIS BASINS AND IRRIGATION RESERVOIR

American Fork - Dry Creek Watershed, Utah

STRUCTURE NAME .
‘ Silver
ITEM UNIT Grove Battle Dry Tibble Lake TOTAL
4 B Creek Creek Creek Fork Flat
Drainage Area sq.mi. 6.5 5.5 39.4 35.5 h.3 91,2
Storage Capacitys .
Sediment ac.ft. Lo 35 185 175 2l 459
Floodwater pool ac.ft. 50 31 85 8l = 250
Irrigation pool ac.ft,. —— — - ——— 976 976
Recreation ac.ft, . - - - = 100 100
Total ac.ft. 90 66 270 259 1,100 1,785
Surface Areas
Sediment pool ac. L7 2,6 18,7 13,2 Lh.6 43.8
Floodwater pool ac. 8.9 L.6 23.3 15,9 S 52,7
Irrigation pool ac. -— ——— e — 43,0 h3.0
Maximum dam height ft. 36 36 35 56 68 ———
Volume of fill cu.yd. 102,000 79,000 77,000 67,160 243,000 568,160
Emergency Spillway: -
Type - Reinforced concrete chutes
Frequency of use  yrs. 2 5 1 1 1
Jesign storm
Duration ‘hrs. 6 6 6 6 6
Total depth in. 7.5 7.5 7.5 10 7.5
Width of chute ft. 12 8 2h 30 10
Design depth ft, 3.1 2.3 h.0 S— 3.0
Design capacity Cof.8. 1,450 850 2,620 l,580 450
Freeboard, crest
to top of dam ft. 4.0 3.0 5.0 7.0 5.0
Total capacity,
at top of dam ¢.f.8, 2,220 1,340  3,7ho S 1,180
Principal Spillways
Type - Drop inlet, with ported riser and R/C pipe outlet
Capacity, at
chute crest c.fas. 33 33 110 S e
Class of Structure o C o C C
Supp lenment

April 1963




TABLE 5 - SUMMARY OF PLAN DATA

American Fork-Dry Creek Watershed, Utah

sk

7 7
Item v Unit 0 Quantity
g ?
i T
Years to complete project . Yaar L 10 1/
Total Installation Cost ’ ;
Public Law 566 funds s Dollar v 2,050,475
Other 8 Dollar ’ 2,145,085
Annual O & M cost L !
Pederal 0 Dollar o 1,850
Non-Federal 0 Dollar v 3,725
Average annual monetary benefits 2/ 0 Dollar 0 171,750
Agricultural o Percent 0 79
Non-Agricultural ! Percent L 21
Structural Measures ! !
Debris Basins o Each 0 N
Area inundated by structures i L
Up land o o
Sediment pool 0 Ac. L L2
Detention pool 0 Ac., o 51
Water supply pool 8 Ac. v 42
Watershed area above structures o Ac, L 55,635
Reduction of floodwater damage o Dollar L 15,610
By Land Treatment Measures = ¢ '
Watershed Protection ¢ Percent ? h
Flood Prevention o Percent I 20
By Structural Measures v Percent L 61
Reduction of sediment damage ' Dollar ' 39,845
By Land Treatment Measures - ' s
Watershed Protection ' Percent o 5
Flood Prevention ¢ Percent g 21
By Structural Measures 8 Percent o 55
Range Conservation Benefit s Dollar 0 528
Incidental Flood Prevention Benefits ¢ Dollar ’ 3,310
Irrigation Benefits (Primary) ? Dollar ' 56,150
Acres with full season irrigation ' 0
supply increased by irrigation ' '
measures ? Acre 1 L, 077
' 8

1/ Structural Program and Land Treatment for Flood Prevention

to be completed in 5 years.

2/ From Structural Measures and Land Treatment Measures for Flood

Prevention. Includes secondary benefits.

Supp lement
April 1963




TABLE 6 - ANNUAL COSTS |

American Fork-Dry Creek Hatérshed s Utah

(Dollars) 1/

T Bmortization of ' Operation and Maintenance CoStS

¥ 7 T
1 Measures ' Installation ! Federal T Non-Federal ' 1Jlotal ! Total !
g ' Cost ? ] f 0&M ? T
¥ ¥ v ¥ ¥ U i ¥
8 Dry Creek Debris Basin and v $ 8,940 vt $ 310 ' $ 500 v $ 8o 1$ 9,780¢
¥ Interdependent Land Treatment ! ' i 1 1 t 7
! for Flcod Prevention ! 1 1 i g 9
J i ] t L ' 7 B
! Tibble Fork Debris Basin and ¢ 17,L05 g 970 ¢ 620 P 1,590 ? 18,9957
t Land Treatment g 1 t t ¥ ?
1 ? 1 8 8 v I ¢
! Grove Creek Debris Basin and ¢ 8,990 ! 180 ¢ 800 t 980 t 9,970%
! Land Treatment § g g L ! ¥
8 L t i g L ’ 3
! Battle Creek Debris Basin and ? 5,730 L 70 1! 800 ¥ 870 ©  6,600¢
' land Treatment ¥ L g ? t 8
Ll ¥ t H g L I |
i Independent Land Treatment 1 1,560 g 290 ¢ 5 ' 295 v 1,855¢
t Measures for Flood Prevention ! ! g 4 g g
! v 1 2 L H g
* Irrigation Measures ¥ 53,240 § 11,000 2/ t 1,000 v 5h,2Lot
8 ' ! 1 o 1 e 4
1 v g ¥ ; -t v ¥
! TOTAL i 95,865 v 1,850 t 3,725 * 5,575 ¢ 101,LL4os
¢ 8 1 g _ 3 g i
1/ Price base - 1963. Interest rate, 2 7/8% @ 50 years.

2/ Silver Lake Flat Reservoir only. Operatioﬁ and Maintenance not included

T on other irrigation measures, where benefits from reduced operation and

maintenance resulting from installation of these measures is not computed.
Supplement.

April 1963



TABLE 7 - ESTIMATED AVERAGE ANNUAL FLOOD DAMAGE- REDUCTION BENEFITS
Aﬁefican Fork~Dry Creek Watershed, Utah
(Dollars) 1/

Estimated Average Annual Damage ¢  Damage
Without With ¢ Reduction
Item Project Project 3 Benefit
Floodwater
Residential-Commercial $ 5,825 $ 805 $ 5,020
Irrigation Facilities 2,960 435 2,525
Roads - Utilities 3, 160 L35 2,725
Recreation Facilities 2,115 310 1,805
Land and Crop Damage 1,395 210 l ,185
Subtotal $15,1L55 $72,195 $1 3,260
Sediment
Residential-Commercial $11,125 $ 2,160 $ 8,965
Irrigation Facilities 10,265 2,130 8,135
Roads - Utilities 8,230 1,600 6,630
Recreation Facilities L, 775 990 3,785
Land and Crop Damage L, 885 1,020 3,865
Subtotal - %$39,280 $ 7,900 $731,3680
TOTAL DIRECT DAVMAGE 350, 735 $10,095 $ LL,6L0
INDIRECT DAMAGE $ 7,320 $ L1,2L0 $ 6,080
TOTAL, ALL DAVAGE $62 055 11,335 $ 56,720
Range Conservation Benefits JOCRRAKK $ 525
Incidental Flood Prevention Benefits 3,310
Recreation Benefits 11,835
TOTAL FLOOD PREVENILON BENEFLIS $ 66,390
Agricultural Water Management Benefits
Total Direct Benefits =  cocmmomsm cccooos $ 56,150
Local Secondary Benefits (Silver Lake Flat) 11,150
Recreation Benefits from AWM Medsures 32,715
TOTAL AGRICULTURAL WATER “mI“AG'BMEN' VENT BENEFITS ~$100,015
TOTAL PROJECT BENEFLTS 166,11,10 -

1/ Price base current

Supplement
April 1963




TABLE 8 - BENEFLIT COST ANALYSIS

American Fork-Dry Creek Watershed, Utsh

(Dollars) 1/

AVERAGE ANNUAL B

EFLTS

0o

Benefit
Cost

Average

o
3
a

o
F-3
2

o
rS

rlood Prevention

o
°

Flood-
water

99 Qe Qa qa

Annual
Cost

9

Total

qa

aq

s Indirect ¢ -Other s Irriga- g Second-z

g Sedi-
s ment

a
°
rs
&

ion

sRecrea-
1

o
°

Measures

Ratio

Q¢ ao

o
o
o
2

Dry Creek Debris
Basin and Land

Treatment

Q0

oo

99

99

oq

e

o1

qo

90

Q4

Qa

g

Q0

90

Q¢

au

40 44

40 on

ae 99

233)4-5

QG oo

10,570

e oo

h,910

o
3
o
&

Tibble Fork Debris 11,835

Basin and Land

Treatment

Qo

L

Q0

Qo

qo

1)

49

ag

ea

Qo

3]

o0

Q0

a0

o9

a0

ao

a0

29 90

49 Qo

age 9o

Grove Creek Debris

Q0

90

a0

49

eq

QQ

a0

in and Land

Bas

€0

Qo

L1

LT

L1

ki)

LL]

oo

Treatment

8,120 ¢ 6,600 3 1,

%o 90

9% oo

oa Q¢

09 90

a0 b0

-Battle Creck

Lo

a9

aQ

ae

09

Debris Basin and
Land Treatment

*0

o0

as

oo

°Q

?0

aq

oo

co

1.2 to 1

o0 90

1,855

LT ITY

2,120

@ Qo

ae onp

ey oo

525

Q0 50

190

a¢ 9a

1,005

o0 Q¢

Loo

0 QaQ

Independent Land
Treatment

A

Qo

{9

L1

Q0

Qo

oo

Qo

o

1.9 to 1

99 oo

-5l,2h0

60 o0

11,150 :101,715

G 0o

56,150

0¢ G

1,700

% o0

4 99

90 Qo

Qe o¢

32,715

o %0

Irrigation
Measures

a0

@0

Q0

o0

4“0

08

Q0

L1

Q09

g0

a4g

a6

L1

o0

00

eo

1.6 to 1

@ oo

101,Lh0

LUBCY ]

11,150 $166,410

a9 o0

56,150

aq ¢

3,835

&0 g0

31,235 ; 6,295

ec 99

; 13,195

g Why,550

o

GRAND TOTAL

Supplement
fpril 1963

1/ Price base current




TABLE 8A - BENEFITS AND COSTS BY CONSTRUCTION UNITS

American Forhk-Dry Creek Watershed, Utah

(Dollagrs) 1/

T T T T
'Construction Unit and Structures ! Annual Benefit ! Annual Cost !
T T 7 T
'Dry Creek Debris Basin and Inter- L ' '
tdependent Land Treatment Measures for - g o
tFlood Prevention ' $12,865 ' $ 9,780 1
' ‘ 8 8 0
iTibble Fork Debris Basin and Inter- ¢ ? ¢
tdependent Land Treatment Measures for ¢ o ¢
'Flood Prevention 9 29,660 1 18,995 U
' ? 0 0
fGrove Creek Debris Ba$sin and Inter- ¢ U f
tdependent Land Treatment Measures for ¢ 0 0
'Flood Prevention ‘ s 11,930 b 9,970 o
' ? ‘ v v
¥Battle Crgek Debris Basin and Inter- ! U L
Ydependend Land Treatment Measures for ! s L
"Flood Prevention 8 8,120 v 6,600 o
t ' ' '
"Irrigation Measures ' 0 e
i Silver Lake Flat Reservoir ' 62,985 ' 29,005 s
' ’ ' '
t  Alpine Irrigation Company ' 6,435 v 3,0L0 ’
' 0 ? 1
¥  Pleasant Grove Irrigation Company ¢ 9,925 v 7,960 0
1 ‘ ' 9 0
' American Fork Irrigation Company ¢ 7,5L5 v 7,180 L
' ' 1 g
! Lehi Irrigation Company L 13,065 s 5,880 L
1 1 ? ?
¥ Alpine Soil Conservation District ¢ 1,760 ' 1,175 !
t ' ? §
1/ Price base: Costs - 1963 Prices
Benefits - Long Range Prices
Supp lement

April 1963




COST ALLOCATION - COST SHARING
Anerican Fork-=Dry Creek Watershed
Cost Allocation and Cost Sharing Computations
Single Purpose Structures
1, For Flood Prevention

Debris Basins

Battle Creek and Dry Fork Debris Basin

These structures are single purpose flood prevention structures. All costs
are allocated to flood prevention.

Battle Creek Structure:

Estimated Costs

Work Plan Revised Differende
Estimate Estimate
Construction Cost $10b, 300 $110,000 $5,700
Installation Services 26,075 27,500 1,425
Administration of Contract 1,000 1,000
Eagements and R/MW 7,000 7,000
Total Installation $138,375 | $1l5,500 $7,125

Cost Sharing (Revised Estimate)

Total P.L, 566 Other N
Construction Cost $110,000 $110,000 o
Installation Services 27,500 27,500
Administration of Contract 1,000 $1,000
Easements and R/W 7,000 , 79006
Total Installation $145,500 $137,500 $8,000
Supplement

April 1963




Cost Sharing

1. Work Under Project Agreement

Construction Cost
Installation Services
Contract Administration

Total Installation

2. Remaining Work
Construction Cost
Installation Services
Contract Administration

Total Installation Cost

3. Summary of Cost Sharing
Construction Cost
Installation Services:
Contract Administration

Total Installation Cost

Tibble Fork Debris Basin:

Total ‘PyLe 566. Other e
$256,360  § 91,330 (35.6%)  $165,030 (6h.1i%)

81,270 51,270

1'2&820 , - 12,820
$320,450  $1L2,600 (Lh.5%)  $177,850 (55.5%)
$275,630 ' $137,810 (50%) $137,820 (50%)

55,125 55,125

13,760 13,780
$3hh,535  $192,935 $151,600
$531,990  $229,140 $302,850 |

106,395 106,395

26,600 26,600
$66L,985  $335,535 $329, 150

This structure is a single purpose flood prevention structure. The sediment
pool will be used ag a fishery incidental to its flood prevention purpose until

such time as the accumulation of sediment prevents it.

The specific cost to be incurred to enable the sediment pool to be used 28 -a

fighery are assigned to recreation purposes.

flood prevention purposes.

All other costs are assigned to

The revised costs are shared in accordance with the revised Secretary’s Policy
‘Statement effective October 19, 1962.

Supplement
April 1963




Dry Creek Structures

‘Estimated Costs

Difference

Work Plan "Revised

Estimate ‘Estimate
Construction Cost $156,000 $135,000 $21,000
Installation Services Lk, 000 39,000 5,000
Administration of Contract 1,000 1,000
Easements and R/W 12,300 12,300

$213,300 $187,300 $26,000

Cost Sharigg;gRevised Estimate)

Total P.L. 566 Other - .
Construction Cost $135,000 $135,000 |
Installation Services 39,000 39,000
Administration of Contract 1,000 $ 1,000
Easements and R/W 12,300 12,300
Total Installation $187,300 $17h,000 - $13,300

2. For Agricultural Water Management

Work plan estimates were revised to show needed reduction in amounts and
necessary increases in costs of measures to be applied. The revised costs
for measures under project agreement are shared on the basgis of cost sharing
arrangements outlined in the work plan. The revised costs for measures not
under project agreement are shared in accordance with the revised Secretary's
Policy Statement currently effective.

Construction: Cost

Total P.L. 566 Other
Work Plan Estimates $478,040  $170,300 (35.6%)  $307,740 (6L.L%)
Revised Estimates 531,990 229, 140 (50%) 302,850 . (50%)
Under Proqect Agreement 256,360 91,330 (35.6%) 165,030 (6L.L%)
Remaining 275,630 137,810 (50%) 137,820 (50%)

Supp lement
April 1963




Estimated Costs

.'WOrk Plan Revised Specific Remaining
_ Estimate Estimate Cost 1/ Cost
Construction Total  $156,935 $228,500 $21,100 $207,400
Specific Cost

Stripping (2,5%0)
Blanketing (18,510)

Installation Services 39,235 57,100 57,100

Contract Adm. 1,000 1,000 1,000

Easements and R/W 25,000 . 32,500 32,500

$222,170 $319, 100 $21,100 $298,000

1/ Recreation (fishery) cost. (12% of total stripping cost and 5L% of

total Blanket cost).

Cost Sharing - Total Structure ~1(Revised Estimate)

Total ' ' P.L, 566 Other
Construction $228,500  $217,950 $10, 550
Specific cost-fishery
Stripping (2,590) (1,295)(50%) (1,295)(50%)
Blanketing (18,510) (9,255)(50%) (9,255) (50%)
Remainder of Structures (207,L00)  (207,400)
Installation Services 57,100 57,100
 Contract Administration - 1,000 1,000
Easements and R/W 32,500 32,500, -
Total Installation $319,100  $275,0850 $l,050

Multiple Purpose Structure

Silver Lake Flat Reservoirs

This structure has capacity for sediment, a fishery, and for irrigation.

The sediment capacity is incidental to other purposes.

The costs for the structure are allocated by the use of facilities method
to the purposes served. The allocated costs are shared in accordance with

the revised Secretary’s Policy, effective October 19, 1962,

Supp lement
April 1963




Estimated Storage Capacities

Sediment (F.P.)
Fishery (Rec.)

Irrigation A.W.M.

Recreation

Irrigation

Construction
Installation Services
Contract Administration

Total Installation

1., Cost Allocation
Construction
Installation Services
Contract Administration

Total Allocated Cost

Work Plan Degign
‘Estimate Estimate Difference
2Ly A.F. 2L AR,
100 A.F. 100
921 A.F. 976 AF. 55
oLs A.F, 1,100 A.F. 155

Allocation by Purpose

100 A.F. 9.3%
976 A.F. 90, 7%
1,076 A.F. 100%
Estimated Costs

Work Plan Design

Estimate Estimate (Difference

356,185 577,000 220,815

10L,0h5 159,000 5k,955
2,000 2,000

462,230 738,000 275,770

Total ' Rec, Irrig.

577,000 53,660 523,3l0

159,000 14,790 14k, 210
2,000 190 1,810

738,000 68,640 669, 360

Supp lement
bpril 1963




2. Cost Distribution - Cost Sharing

A. Recreation (Fishing)
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SECTION 1
INTRODUCTION

1.0 I ntroduction

McMuillen, LLC (McMillen) was retained by the Natural Resources Conservation Service (NRCS)
to complete wetland and stream delineation services at Silver Lake Flat Dam and Reservoir in
Utah County, Utah (Figure 1). Both the dam and reservoir are located within the boundaries of
the United States Forest Service (USFS) Uinta-Wasatch-Cache National Forest (UWCNF). This
report describes in detail the one wetland, one reservoir and two stream segments identified
during the delineation. The wetland and streams described in this report were observed within the
potential dam rehabilitation construction boundaries, which will herein be referred to as the
“Survey Area”.

11 Purpose

This wetland and stream delineation report was completed to assist NRCS in identifying potential
construction constraints related to critical aquatic features that occur within the project area.

12 Project Location

Silver Lake Flat Dam and Reservoir are located in the UWCNF in northern Utah County, within
the American Fork-Dry Creek Watershed (Figure 2). The site is situated within the Silver Creek
valley at an elevation of approximately 7,535 feet above mean sea level (AMSL). Table 1-1
identifies the legal description of the Survey Area.

Table 1-1. Legal Description

: .- . Coordinates
Township (T) / Range (R) / Meridian Section (WGSB4) Utah County Parcels
. 11 059 0001
T 4 South / R 3 East / Salt Lake 6 40.501" lat / -111.655 long 11 060 0006

The dam and reservoir are located approximately seven miles northeast of Alpine, Utah and are
adjacent to USFS Silver Lake Flat Road which is approximately 2% miles north of the turnoff
from Granite Flat Campground Road.

13 Scope of Work
The scope of work associated with this wetland and stream delineation includes the following

elements:

1. Review background information pertaining to the Survey Area including relevant and
readily available documents to evaluate the conditions;

2. Conduct a pedestrian survey within the proposed construction, operations and
maintenance boundaries (Survey Area) and delineate wetland and stream features
identified according to the appropriate wetland and stream delineation manuals; and
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3. Prepare a draft and final report describing the methods used and the results of the
delineation. This report includes a description of wetlands and streams delineated, the
appropriate classification according to reviewing agencies, and a wetland and stream
delineation map that depicts the locations of delineated aquatic features.

14 Conditions at Time of Delineation

This report is based on conditions that existed at the time the delineation was performed. If
changes are made to the Survey Area after the date of this report, a wetland biologist should be
consulted to review the investigation and recommendations so that written amendments or
affirmation can be provided as appropriate.
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SECTION 2
METHODS

2.0 Document Review

A review of available documents pertaining to the project was conducted prior to visiting Silver
Lake Flat Dam and Reservoir. This review assisted with directing the focus of the wetland and
stream delineation to potential critical aquatic features. The following documents were reviewed:

o Historical and current aerial photos,

e United States Fish and Wildlife Service (USFWS) National Wetlands Inventory (NWI)
maps (USFWS 2012), (Figure 3),

e USFS soil data (USFS 2012), (Figure 4),

e United States Geological Survey (USGS) 1:24,000 scale 7.5-minute topographic map
(USGS 1975 and 1993),

e Other available general background information provided by NRCS and USFS.

21 Wetland Delineation M ethodology

McMillen wetland biologist (Greg Allington) and McMillen environmental scientist (Kevin
Jensen) conducted an investigation in the Survey Area and performed a formal delineation on one
wetland feature. This formal wetland delineation effort followed the guidance set forth in the
following documents:

e 1987 USACE Wetland Delineation Manual (Environmental Laboratory 1987),

e 2010 USACE Regional Supplement to the USACE Wetland Delineation Manual:
Western Mountains, Valleys, and Coast Region (USACE 2010),

e 2010 Field Indicators of Hydric Soils in the United States (NRCS 2010), and

e 2007 Clean Water Act Jurisdiction — Rapanos vs. United States and Carabell vs. United
States (Rapanos 2007).

The wetland delineation manual and supplement listed above follow the three-parameter
approach for making wetland determinations, such that positive indicators of wetlands must be
present for each of the following parameters: 1) vegetation, 2) soils and 3) hydrology. Each of
these three parameters is described in detail in the following sections.

Silver Lake Flat Reservoir was delineated using GIS software by analyzing topographic data and
the full pool elevation of the reservoir. This full pool level was noted as the extent of the
reservoir based on the elevation of the spillway on the top of the dam.

211 Vegetation

The 2010 USACE manual defines hydrophytic vegetation as the community of macrophytes that
occurs in areas where inundation or soil saturation is either permanent or of sufficient frequency
and duration to exert a controlling influence on the plant species present. Hydrophytic plant
species have the ability to grow, compete and sustain in areas where anaerobic (oxygen deprived)
conditions exist from the presence of surface or groundwater. In 1988, the USACE and USFWS
(Reed 1988) developed plant indicator categories that describe the probability of vegetation to
occur in wetlands. This list was updated in 1993 (Reed et al.1993) and in 2012 (Lichvar 2012),
and each plant observed within the Survey Area was categorized according to the Western
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mountains, Valleys, and Coast Region indicator status. Table 2-1 below defines the indicator
status categories.

Table 2-1. Plant Indicator Status Categories

Indicator

Indicator Category Symbol

Description

Plants that occur in wetlands, under natural
conditions, greater than 99 percent of the time.
Plants that occur in wetlands, under natural
conditions, between 67 to 99 percent of the time.
Plants that occur in wetlands, under natural

Obligate Wetland Plants OBL

Facultative Wetland Plants FACW

Facultative Plants FAC conditions, between 34 to 66 percent of the time.
. Plants that occur in wetlands, under natural

Facultative Upland Plants FACU conditions, between 1 to 33 percent of the time.

. Plants that occur in wetlands, under natural
Obligate Upland Plants UPL conditions, less than 1 percent of the time.

. Indicator status has not been identified for the
No Indicator NI :
species.

No Occurrence NO No known occurrence of the plant in the region.

The prevalence of wetland vegetation is characterized by the dominant species comprising the
plant community or communities. A dominant species is considered any plant species that is
represented by 20 percent or greater total aerial coverage for each vegetative stratum (tree, shrub,
herbaceous or aquatic bed). If more than 50 percent of the dominant plant species in a wetland
are categorized as OBL, FACW, or FAC, then the plant community for the wetland can be
classified as hydrophytic. Other indicators of hydrophytic vegetation include visual observations
of plant species growing in areas of prolonged inundation and/or soil saturation, morphological
adaptations, physiological adaptations and reproductive adaptations.

Wetland vegetation communities within the Survey Area were classified according to the
Cowardin classification system (Cowardin et al. 1979). Vegetation nomenclature described in
this report follows the format outlined in the book titled Intermountain Flora (Cronquist et
al.1972).

212 Soils

Hydric soils are soils that formed under conditions of saturation, flooding or ponding for a long
enough period of time during the growing season that anaerobic conditions develop in the upper
portion of the soil profile (USACE 2010). These anaerobic conditions exhibit certain
characteristics that can be identified in the field and that are associated with a wetland complex.
Prolonged anaerobic soil conditions eventually lead to a chemically reduced state where soil
components (iron, manganese, sulfur and carbon compounds) develop soil colors and other
physical characteristics that are indicative of hydric soils. These chemically-reduced soil
components persist when the soil is either wet or dry. Specific hydric soil characteristics include:

e Reduced iron resulting in a soil color that is known as gley (bluish-gray or greenish-
gray);

e Loss of iron resulting in a soil color that is known as redox depletion (gray or reddish-
gray);
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e Loss of iron resulting in concentrated soil patches known as redoximorphic
concentrations (orange or red);

o Sulfidic odor; and/or

o High organic matter content (peat or muck) in the upper 32 inches of the soil profile.

Soil colors were determined using the Munsell® Soil-Color Charts (Munsell Color 2009) and
their corresponding hue (spectral colors, e.g. 10YR), value (degree of lightness, e.g. 2/) and
chroma (strength or purity of color, /1) were recorded. Soil profiles must either have a dominant
chroma of 2 or less, or the layer with a dominant chroma of more than 2 must be less than 6
inches thick to meet any hydric soil indicators. Hydric soil indicators commonly found in
wetlands are identified in the technical document Field Indicators of Hydric Soilsin the United
Sates (NRCS 2010). These indicators help identify soils that were formed under saturated,
flooded or ponded conditions long enough during the growing season to develop anaerobic
conditions in the upper part of the soil profile.

Numerous undocumented soil pits were dug throughout the wetland area as well as in the
surrounding upland area to a depth of approximately 18 inches, or until refusal. The soil was
analyzed visually and physically to determine its soil type. Hydric soil conditions must be met
within 12 inches of the ground surface in order for a soil to be considered hydric.

2.1.3 Hydrology

Hydrologic patterns in a wetland can be influenced by precipitation, stratigraphy, topography, soil
permeability, plant cover and human disturbance. Wetland hydrology encompasses all
hydrologic characteristics of areas that are periodically inundated or have soils saturated to the
surface at some time during the growing season. Wetland hydrology is sometimes difficult to
determine during the summer months when precipitation has stopped, groundwater tables have
dropped, stream flows have receded and springs or seeps have dried. Hydrologic indicators can
be used during the wet spring months as well as the dry summer and fall months to identify
primary and/or secondary indicators within the soil profile. Primary indicators include the
following (USACE 2010):

e Surface water or inundation,

e High water table or saturated soil within 12 inches of the ground surface for 14 or more
consecutive days at a minimum frequency of 5 years out of 10,
Water marks,

Sediment and drift deposits,

Algal mat or crust,

Iron deposits,

Surface soil cracks,

Salt crust,

Inundation visible on aerial photography,

Sparsely vegetated concave surface,

Aquatic invertebrates,

Water-stained leaves,

Hydrogen sulfide odor,

Oxidized rhizospheres along living roots,

Presence of reduced iron, and

Stunted or stressed plants.
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Secondary indicators include (USACE 2010):

Drainage patterns,

Dry-season water table,

Saturation visible on aerial photography,
Geomorphic position,

Shallow aquitard,

FAC-neutral test,

Raised ant mounds, and

Frost-heave hummocks.

The growing season for a region is dependent upon climate, precipitation and topography. The
beginning and ending dates of the growing season are examined for an area to determine if
wetland hydrology was present for the required time period. Wetland hydrology must be present
for at least 14 consecutive days within 12 inches of the ground surface during the growing season
in order for an area to be considered a wetland. Two indicators that the growing season has
begun include 1) a soil temperature that is at least 41 degrees Fahrenheit (°F), measured at least
12 inches below the ground surface, and/or 2) aboveground growth and development of vascular
plants (USACE 2010).

The growing season has begun on a site when two or more types of non-evergreen vascular plants
exhibit one or more of the following indicators of biological activity:

Emergence of herbaceous plants,

New growth on vegetative crowns,
Coleoptiles/cotyledon emergence from seed,

Bud burst on woody plants,

Emergence or elongation of woody plant leaves, and/or
Emergence or opening of flowers.

The growing season has ended when woody deciduous species lose their leaves and/or the last
herbaceous plants cease flowering and their leaves become dry or brown. Additional information
may be collected from the WETS tables available from the USDA NRCS National Water and
Climate Center (USDA 2002). These tables summarize the air temperature from National
Weather Service meteorological stations throughout the United States for a specific area. The
growing season dates in the WETS tables are an estimate of when air temperatures average above
28°F.

2.2 Stream Delineation Methodology

Streams, lakes and reservoirs were delineated according to their ordinary high water mark
(OHWM) in accordance with the guidance set forth by the USACE in their Regulatory Guidance
Letter titled Ordinary High Water Mark Identification (USACE 2005). The OHWM is defined
by the USACE as:

“The term ordinary high water mark means that line on the shore established by
the fluctuations of weather and indicated by physical characteristics such as a
clear, natural line impressed on the bank, shelving, changes in the character of
soil, destruction of terrestrial vegetation, the presence of litter and debris, or other
appropriate means that consider the characteristics of the surrounding areas.”
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Physical characteristics that are present on the shoreline of a watercourse may vary depending on
the type of water body and conditions of the area. There are no required physical indicators that
must be present to make an OHWM determination. However, the following physical
characteristics were considered when making the determination:

Natural line impressed on the bank;
Shelving or topographic breaks,
Changes in the character of soil,
Destruction of terrestrial vegetation,
Presence of litter or debris (drift lines),
Wracking,

Vegetation matted down, bent, or absent,
Sediment sorting,

Leaf litter disturbed or washed away,
Scour,

Deposition,

Multiple observed flow events,

Bed and banks,

Water staining, and

Change in plant community.

Other methods for determining the OHWM that do not include physical observation:

Lake and stream gage data,
Elevation data,

Spillway height,

Flood predictions,

Historic records of water flow, and
Statistical evidence.

Combinations of physical characteristics and other methods should be used when available for
determining the OHWM. Because many types of water bodies occur with varying conditions
including topography, channel morphology and flow dynamics, other physical characteristics
indicative of the OHWM may also be used that are not identified in the USACE guidance.

2.3 Wetland and Stream Char acterization

The wetland, reservoir and two stream segments delineated were characterized according to their
Cowardin (Cowardin et al.1979) classification. The Cowardin classification system categorizes
wetlands and deepwater habitats according to five separate systems: Marine, Estuarine, Riverine,
Lacustrine, and Palustrine. These systems are then stratified into subsystems based on the plant
community type. These systems are further stratified into classes and subclasses based on
substrate material. Each class and subclass is then annotated with specific modifiers for water
regimes, water chemistry, soil, and other special characteristics. The USFWS uses this
classification system on their NWI maps and it is used in this report to describe the general
structure of wetlands, reservoirs and streams.

The wetland identified in this project was also classified according to its hydrogeomorphic
(HGM) characteristics in order to determine its location and function within the watershed. HGM
classifications include the following:
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Depressional,
Riverine,
Lake-fringe,
Slope,

Flats, and
Freshwater tidal.

2.4 Field Methods

The Survey Area was investigated for indicators of wetland parameters. If one of the three
wetland parameters (hydrophytic vegetation, hydric soils or wetland hydrology indicators) was
observed, then a more detailed examination of the area was performed. Upon discovery of all
three wetland parameters adjacent to an upland area, the boundary line of the wetland was
identified and followed until the delineation was complete. In general, the presence of
hydrophytic vegetation and/or wetland hydrology indicators was the primary visual indicator used
to determine the boundaries of the wetland, with hydric soil indicators used secondarily to
confirm the wetland boundary. If a point on the wetland boundary was not clearly identifiable by
either hydrophytic vegetation or wetland hydrology indicators, then soil pits were dug in order to
determine the wetland boundary line. Soil pits extended approximately 18 inches below ground
surface and were left open for a minimum of five minutes during the examination. Not all of the
soils pits dug during the wetland delineation were recorded. These unrecorded soil pits were used
to compare the soil and wetland hydrology indicators of the recorded soil pits. Once the
boundary of the wetland unit was identified, labeled flags (ex. Wetland A-1) were placed,
denoting the perimeter.

Paired sample plots were established at various locations along the wetland perimeter to aid in the
wetland determination. These sample plots were given a label (ex. Wetland A-SP1) and a flag
was placed for identification. The sample plots consisted of examining the vegetation, soils and
wetland hydrology indicators. The vegetation was assessed within an approximate 20-foot radius
of the sample plot for trees, shrubs and herbaceous species. Soils were classified according to the
Munsell® Soil-Color Chart and wetland hydrology indicators were examined for presence within
12 inches of the ground surface. Typically, one paired sample plot was established within the
wetland unit for each vegetation community or hydrologic regime observed at the time of the
delineation. The results of the sample plots were recorded and are located in Appendix A.

The site was also investigated for indicators of stream characteristics. If flowing water or a dry
streambed was observed, additional investigations were performed upstream and downstream to
locate the source of the water and/or the confluence with another stream. Specific physical
characteristics of the streams were examined in order to facilitate locating the OHWMSs, which
were marked with labeled flags (e.g. Silver Creek-1A).

A sketch of the wetland and stream delineation was prepared depicting the location of the flags
and sample plots. Wetland points were denoted using pink surveyor’s tape and sample plots were
denoted with pink and yellow surveyor’s tape. OHWM points were denoted using orange flags.
The delineation sketch was transmitted to NRCS for surveying and mapping purposes. The
survey was conducted on October 17, 2012. Delineation maps of the site are presented in
Appendix B. A photographic record of the wetlands, streams, sample plots and various other
portions of the site are attached in Appendix C.
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SECTION 3
RESULTS

3.0 Document Review

The following information was obtained during the document review prior to the wetland and
stream delineation:

o Historical and current aerial photos,

0 The historical and current aerial photographs were examined to determine
changes in land use and hydraulic patterns, vegetated areas and possible locations
of standing water or saturated soils.

0 There have been minimal changes to the dam and reservoir area since the dam
was constructed in 1971.

o USFWS NWI maps (USFWS 2012), (Figure 3),

0 These data identify wetlands within, and in the vicinity of the Survey Area, as
well as general types of plant community structures present. Wetlands identified
in the Survey Area included:

= Silver Lake Flat Reservoir: (LLABGh) Lacustrine, Limnetic, Aquatic
Bed, Intermittently Exposed, Diked/Impounded.
e USFS soil data (USFS 2012), (Figure 4),
0 The soil data identifies the presence of soil types within, and in the vicinity of the
Survey Area. Data from this source indicates the following dominant soil types:
=  PGGCO9: Lady of snow extremely cobbly loam, 0 to 16 % slopes.
= PGGM3: Wander family very gravelly loam, 30 to 100% slopes, <50%
Crown cover.
= PGSCS5: Climber family-Horrocks family complex, 35 to 80% slopes.
e USGS 1:24,000 scale 7.5-minute topographic map (USGS 1975 and 1993),

0 This map identifies the general topography and important site features within,
and in the vicinity of the Survey Area.

0 The dam, reservoir, roads and surrounding topography were illustrated on this
map.

e Other available general background information provided by NRCS and USFS.

31 Field Investigation and Site Description

The objective of the wetland and stream delineation was to determine the extent of aquatic
features within the Survey Area based on the presence of hydrophytic vegetation, hydric soils and
wetland hydrology indicators for wetlands and the presence of an OHWM in reservoirs and along
the streams. McMuillen wetland biologist (Greg Allington) and McMillen environmental scientist
(Kevin Jensen) performed the wetland and stream delineation field work on October 2, 2012 and
October 3, 2012. The weather was sunny during the delineation, with temperatures ranging from
45°F to 65°F.

The Survey Area was examined for signs of wetland and stream indicators. The results of the
investigation revealed the presence of one wetland (Wetland A), one reservoir (Silver Lake Flat
Reservoir) and two stream segments (Stream 1 and Silver Creek). NWI maps are produced from
the interpretation of aerial photographs that require field verification; therefore areas mapped as
NWI wetlands (Figure 3) were investigated for wetland indicators.

Wetland and Stream Delineation Page 9 April 22, 2013



NRCS - Utah Silver Lake Flat Plan-EA

The wetland delineation consisted of determining the boundary between wetland and upland
areas. The approximation of this boundary line typically consisted of identifying a topographic
break and correlating the break with shifts in vegetation from hydrophytic to upland species. The
dominant upland plant species within the tree stratum were Quaking Aspen (Populus tremul cides)
and Douglas Fir (Pseudutsuga menziesii). Within the herbaceous stratum, the dominant species
were Redtop (Agrostis stolonifera) and Canada thistle (Cirsium arvense). The presence or
absence of these plant species served to indicate the approximate location of the wetland
boundary line. Upon observation of this approximate line, transitions to hydrophytic species
were either verified or not. The dominant hydrophytic species observed within the tree stratum
was Booth’s Willow (Salix boothii); within the herbaceous stratum the dominant species was
Horsetail (Equisetum spp.). Soil pits were then established to determine the presence or absence
of hydric soils and wetland hydrology indicators (if not visible on the ground surface).

The growing season for a region is dependent upon climate, precipitation and topography.
According to the WETS table for the Timpanogos Cave Station (UT8733), which is the station
closest to the project site, there is a 70 percent chance that the air temperature will be above 28°F
from April 15 through October 29 of a given year (USDA 2002). The following indicators of
biological activity were observed throughout the entire site indicating that the delineation was
performed prior to the end of the growing season: herbaceous plant persistence, and green leaves
on trees. The wetland and stream delineations were conducted during the official growing season
and soil temperatures were not taken for this delineation project based upon the dates identified in
the WETS table and field observations that the growing season had begun but not ended yet.

The two streams delineated are located downstream of Silver Lake Flat Reservoir. The
downstream segments are regulated by Silver Lake Flat Dam. Silver Lake Flat Road follows the
western side of Silver Lake Flat Reservoir and the Survey Area experiences moderate levels of
disturbance from the general public on a regular basis.

3.1.1 Precipitation and Stream Flow Data

Precipitation data in the vicinity of the site was obtained from the NRCS SNOTEL stations at
Snowhbird (766) and Timpanogos Divide (820) (NRCS 2012). The Timpanogos Divide station is
located approximately 5 miles south-southeast of the project site on a plateau at an elevation of
8,140 feet. The Snowbird station is located approximately 4%z miles due north near Alta, Utah at
an elevation of 9,640 feet. Average monthly precipitation data recorded at both Snowbird and
Timpanogos Cave Stations for the five months prior to the survey are presented in Table 3-1.

Table 3-1. NRCS SNOTEL Station Data

Snowbird Snowbird Timpanogos Cave | Timpanogos Cave
Month 2012 1981-2010 2012 1981-2010
(Inches) Average(lnches) (Inches) Average (Inches)
March 5.4 5.9 3.9 4.0
April 5.6 5.9 3.4 3.3
May 2.6 4.5 2.1 2.8
June 0.0 2.3 0.0 1.8
July 2.1 1.2 14 1.3
August 0.5 1.7 0.6 1.7
September 2.2 3.1 2.8 2.7

The data presented in Table 3-1 above indicates generally average precipitation from March
through May at both stations. June experienced no precipitation and July through September had
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below average precipitation which accounts for the dry upper soil layer encountered throughout
the Survey Area.

The nearest USGS gaging station with available data is along the American Fork River near
American Fork, Utah (USGS Station 10164500), of which Silver Creek is a tributary. The
average daily flow at this gaging station for October 3, 2012 is 24 cubic feet per second (cfs),
based on data from 1927 through 1989. This average is taken at a point draining 51.1 mi?,
compared with the outlet of Silver Lake Flat Dam, which drains approximately 4.3 mi®. Because
the lower portion of Silver Creek is regulated by Silver Lake Flat Reservoir, regional regression
of data along the American Fork cannot reasonably be used to create a synthetic discharge record
of Silver Lake Flat Reservoir. Furthermore, because regional regression equations such as those
presented in Methods for Estimating Magnitude and Frequency of Peak Flows for Natural
Streams in Utah (Kenney et al. 2007) are formulated to predict recurrence-interval events and are
based on annual peak flows rather than daily averages, the methods of StreamStats or other
regional regression programs are not suitable for estimating the inflow into Silver Lake Flat
reservoir during the field visit.

Natural groundwater levels within the Survey Area were estimated to be near their lowest levels
during the delineation due to the comparatively dry preceding months and the timing of the site
visit near the end of the hydrologic year.

3.1.2 Soil Survey Data

The typical terrain within the Survey Area is a moderately sloping valley with the presence of
only modestly incised channels. The soils in the vicinity of the dam are typical of river
floodplains, with sand, gravels and cobbles interspersed in loam. Table 3-2 below provides a
summary of the soils survey data gathered for the Survey Area.

Table 3-2. Silver Lake Flat Soils Summary

Soil Name Description Hydric Sail Survey Area L ocation
Ladvofsnow familv of extremel Located within the Silver Creek riparian
PGGC9 Y y y No corridor and including Silver Lake Flat

0 0
cobbly loam, 0% to 16% slopes Reservoir and Dam

Wander family of very gravelly
PGGM3 loam, 30% to 100% slopes, with No
<50% crown cover

Located at the left abutment downstream
face of the dam

Located at the right abutment
No downstream face of the dam and the
seepage area (Wetland A)

Climber family-Horrocks family

PGSCS complex, 35% to 80% slopes

3.2 Wetlands

The wetland delineation identified one wetland and one reservoir within the Survey Area. The
wetland identified is connected to other waterbodies and is not isolated from a jurisdictional water
of the United States. The following sections describe Wetland A and Silver Lake Flat Reservoir,
and their associated classification. A list of observed plants in both wetland and upland areas of
the Survey Area is provided in Appendix D.
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3.21 Wetland Characterization
3.2.1.1 Wetland A

Wetland A is located downstream of the right abutment on Silver Lake Flat Dam and is
approximately 0.5 acres in size (Appendix B-Drawing 2). It is located in a separate drainage
from Silver Creek that drains into Deer Creek which flows directly into Tibble Fork Reservoir.
The Cowardin classification for this wetland is palustrine, emergent, saturated with a
hydrogeomorphic classification of slope. Wetland A may have been present in this area prior to
the construction of dam. Analysis of a 1940 pre-dam historical aerial photograph depicts a bare
area clear of vegetation in the same area indicating that there may have been a disturbance
(possible natural wetland seep) in this area. Regardless if this seep was present prior to the
construction of the dam, it is now known to be hydraulically connected to the water level in the
reservoir which flows under the dam and Silver Lake Flat Road to the wetland.

The NWI map (Figure 3) did not identify any wetlands in the immediate vicinity of Wetland A.
Field observations identified this wetland unit as an emergent wetland with saturated soils from
water seeping out of the hillside due to the hydrologic control of water supply by the dam and
reservoir. The southwestern edge of the wetland follows the horse trail that continues up and
around the dam. Neither the soils, nor the vegetation immediately adjacent to the horse trail seem
to indicate that the horse trail itself is part of the wetland. Water from Wetland A collects at the
downhill portion and forms a channel (Stream 1) that eventually flows into Deer Creek.

The wetland delineation generally followed topographic breaks in the upper to middle of the
slope, changes in wetland vegetation to upland species, the presence of redoximorphic features
within 12 inches of the surface and the presence of wetland hydrology indicators. Dominant
vegetation within the wetland included beaked sedge (Carex rostrata), redtop (Agrostis
gigantea), and horsetail (Equisetumspp.). Soils within the wetland boundary exhibited low
chroma, redoximorphic concentrations and sulfidic odor. Hydrology was present during the
delineation in the form of small pockets of standing water and saturated soils within 12 inches of
the ground surface.

3.2.1.2 Silver Lake Flat Reservoir

Silver Creek is impounded by Silver Lake Dam which forms Silver Lake Flat Reservoir which is
approximately 43.7 acres in size (Appendix B-Drawing 3). The reservoir is a deep water habitat
with a maximum depth of approximately 80 feet when the reservoir is at full pool. The NWI map
identifies this reservoir as a lacustrine, limnetic, aquatic bed, intermittently exposed,
diked/impounded (L1ABGh) aquatic feature and the site visit confirmed this classification. The
substrate of the reservoir is primarily comprised of cobble, gravels, and sand and there is no
vegetation growing below the full pool level.

An official delineation of the reservoir was not completed onsite. However, a delineation was
performed using GIS to mark the full pool level (OHWM) of the reservoir to determine the
jurisdictional limit of the reservoir. The full pool level follows the elevation of the spillway on
the top of the dam.

3.22 Wetland Classification
Wetland A and Silver Lake Flat Reservoir were classified according to the Cowardin system and

their hydrogeomorphic classification, as presented in Table 3-3. A detailed map showing the
location of the wetland and reservoir is located in Appendix B.
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Table 3-3. Wetland Classification and Size

Wetland Cowardin Classification Hydr ogeomor phic Size
System Subsystem Class Water Regime Classification (Acres)
Palustrine Emergent Artificially
A ) - EM) | Flooded (K) Slope 0.5
Silver Lake Lacustrine Limnetic Aquatic Intermittently Depressional 437
Flat Reservoir (L) (1) Bed (AB) Exposed (G) P '

33 Streams

A delineation of the OHWM was completed within the Survey Area to identify the limits of
jurisdictional waterways. The OHWM is usually concurrent with the 2-year flood event and
vegetation does not typically grow below this mark.

3.3.1 Stream Characterization

3.3.1.1 Silver Creek

Silver Creek is a perennial stream system and a tributary of the American Fork River. The
hydrograph upstream of the reservoir is not regulated and fluctuates with precipitation and snow
melt events. The hydrograph downstream of the reservoir is regulated by the dam during the
majority of the year except when water is flowing over the top of the dam in the spillway.

The OHWM of Silver Creek was delineated below the dam starting at the spillway stilling basin
and continuing downstream almost 200 feet (Appendix B-Drawing 4). This segment of Silver
Creek is characterized by a step-pool morphology, containing large woody debris and boulders,
and cascading pools and riffles. The delineation of Silver Creek was performed when stream
flows were below the OHWM. Vegetation along the banks of the stream primarily included
narrowleaf cottonwood (Populus angustifolia), mountain alder (Alnus viridis), white fir (Abies
concolor), Douglas fir, snowberry (Symphoricarpos albus) and Rocky Mountain maple (Acer
glabrum). Photographs of the Silver Creek OHWM are shown in Appendix C and signs of the
OHWAM included the following:

Natural line impressed on the bank,

Shelving,

Absence of terrestrial vegetation,

Scouring,

Exposed roots,

Moss line, and

Water marks on large boulders, concrete structures and trees.

3.3.1.2 Stream 1

Stream 1 is a perennial tributary to Deer Creek and is fed from the wetland seep just downstream
of the right abutment of Silver Lake Flat Dam (Wetland A). The stream originates near the
southern end of Wetland A where seepage collects and discharges into a defined channel that is
one to two feet wide and approximately one to two foot deep. The channel bottom consists of
sand and mud, interspersed with fine to very fine gravel. The centerline of this stream was
delineated due to the narrow OHWM of the channel. Flow exiting Wetland A and entering into
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the stream is correlated to the water surface level in the reservoir. Full pool levels in the reservoir
produce more water in the stream than when it is at its low conservation pool.

The delineation of Stream 1 was performed when stream flows were below the OHWM (taken as
the bank lines). Photographs of Stream 1 are shown in Appendix C and signs of the OHWM
included the following:

332

Absence of terrestrial vegetation,
Pronounced break in slope, and
Exposed roots

Stream Classification

Streams delineated were classified according to the Cowardin classification system as presented
in Table 3-4. A detailed map showing the locations of each stream is located in Appendix B.

Table 3-4. Stream Classification and Size

Stream

Cowardin Classification

Length Delineated

System | Subsystem Class Subclass Water Regime (Area)
Silver Riverine Upper Unconsolidated Cobble- Permanently 190 feet
Creek (R) Perennial (1) | Bottom (UB) Gravel (1) Flooded (H) (3,350 square feet)
1 Riverine Upper Unconsolidated Sand (2) Permanently 165 feet
(R) Perennial (1) | Bottom (UB) Flooded (H) (330 square feet)
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SECTION 4
CONCLUSION

4.0 Conclusion

McMuillen performed one wetland (Wetland A), one reservoir (Silver Lake Flat Reservoir) and
two stream (Silver Creek and Stream 1) delineations within the Survey Area for the project in
Utah County, Utah. The delineation was performed to help NRCS identify potential construction
constraints related to critical aquatic features that occur within the project area. The boundaries
of these aquatic features are depicted in Appendix B. The wetland identified (Wetland A) is not
isolated and drains to a jurisdictional water of the United States.

This wetland and stream delineation was performed in October 2012. According to USACE
regulations pertaining to wetland and stream delineation reports, this report is valid for five years
from the date the delineation was performed.
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WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

Project Site: Silver Lake Flat - Wetland A City/County: Utah County Sampling Date: 10/3/12
Applicant/Owner: NRCS State: uT Sampling Point: ~ SP-1
Investigator(s): Greg Allington and Kevin Jensen (McMillen, LLC) Section, Township, Range: Sec. 6 T4S R3E

Landform (hillslope, terrace, etc.): Slope Local relief (concave, convex, none):  Concave Slope (%): <5%
Subregion (LRR): LRRE Lat: 40.4993 Long: -111.6547 Datum: WGS84

Soil Map Unit Name: Climber family-Horrocks family complex, 35% to 85 % slopes NWI classification: None

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No [0 (If no, explain in Remarks.)

Are Vegetation [, Soil [, OrHydrology [, significantly disturbed? Are “Normal Circumstances” present? Yes X No [
Are Vegetation O, Soil [, OrHydrology [, naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No [O

Hydric Soil Present? Yes [0 No [X |Isthe Sampling Area within a Wetland? Yes [0 No KX
Wetland Hydrology Present? Yes [0 No KX

Remarks:

VEGETATION - Use scientific names of plants

Tree Stratum (Plot Size: 20 ft) ,oAbsolute Domlpant Indicator Dominance Test Worksheet:
% Cover Species? Status
1. Populus tremuloides — quaking aspen 15% No FACU Number of Dominant Species That Are
) OBL, FACW, or FAC: 2 A
3. Total Number of Dominant Species Across P ®)
4 All Strata:
15% = Total Cover i i
‘ - Percent of Dominant .Spemes That Are 100% (A/B)
Sapling/Shrub Stratum (Plot Size: 20 ft) OBL, FACW, or FAC:
1. Cirsium arvense — Canada thistle 45% Yes FAC Prevalence Index worksheet:
2 Total % Cover of: Multiply by:
3 OBL species 0 x1= 0
4. FACW species 0 x2 = 0
5 FAC species 2 x3 = 6
45% = Total Cover FACU species 1 x4 = 4
Herb Stratum (Plot Size: 20 ft) UPL species 0 x5 = 0
1. Agrostis gigantea - redtop 55% Yes FAC Column Totals: 3 (A) 10 (B)
2 Prevalence Index = B/A = 3.3
3 Hydrophytic Vegetation Indicators:
4 Yes Dominance Test is >50%
5. No Prevalence Index is <3.0'
6 No Morphological Adaptations1 (Provide supporting data in
7 Remarks or on a separate sheet)
8 No Wetland Non-Vascular Plants’
9 No Problematic Hydrophytic Vegetation' (Explain)
10.
11. "Indicators of hydric soil and wetland hydrology must be present,
55% = Total Cover unless disturbed or problematic.
Woody Vine Stratum (Plot Size: 20 ft)
1.
2.
0, =
0% Total Cover Hydrophytic Vegetation
% Bare Ground in Herb Stratum 0 Present? Yes X No O
Remarks:

US Army Corps of Engineers Western Mountains, Valley, and Coast




Project Site:

SOIL

Silver Lake Flat - Wetland A

Sampling Point: SP-1

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (Moist) % Type1 Loc? Texture Remarks
0-16 10 YR 2/2 Sandy Loam Refusal at 16” (hard gravelly layer)

"Type: C= Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Indicators for Problematic Hydric Soils®:

[0 Histosol (A1) O Sandy Redox (S5) O 2 cm Muck (A10)

O Histic Epipedon (A2) O Stripped Matrix (S6) O Red Parent Material (TF2)

O Black Histic (A3) Oa Loamy Mucky Mineral (F1) (except MLRA 1) O Very Shallow Dark Surface (TF12)

O Hydrogen Sulfide (A4) Oa Loamy Gleyed Matrix (F2) O Other (Explain in Remarks)

[0 Depleted Below Dark Surface (A11) O Depleted Matrix (F3)

O Thick Dark Surface (A12) O Redox Dark Surface (F6)

O Sandy Mucky Mineral (S1) O  Depleted Dark Surface (F7) *Indicators of hydrophytic vegetation and wetland
hydrology must be present, unless disturbed or

O sandy Gleyed Matrix (S4) O Redox Depressions (F8) problematic.

Restrictive Layer (if present):

Type: Hard Gravel

Depth (Inches): 16 Hydric Soils Present? Yes O No X

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)

[0  Surface Water (A1) [0  Water-Stained Leaves (B9) [0 Water-Stained Leaves (B9)

O High Water Table (A2) (except MLRA 1, 2, 4A, and 4B) (MLRA 1, 2, 4A, and 4B)

[0 Saturation (A3) [0  SaltCrust (B11) [0 Drainage Patterns (B10)

[0 Water Marks (B1) [0  Aquatic Invertebrates (B13) [0 Dry-Season Water Table (C2)

[0 Sediment Deposits (B2) O Hydrogen Sulfide Odor (C1) [0 Saturation Visible on Aerial Imagery (C9)

[0 Drift Deposits (B3) O Oxidized Rhizospheres along Living Roots (C3) [0 Geomorphic Position (D2)

[0 Algal Mat or Crust (B4) [0  Presence of Reduced Iron (C4) O Shallow Aquitard (D3)

[0  Iron Deposits (B5) [0 Recent Iron Reduction in Tilled Soils (C6) [0 FAC-Neutral Test (D5)

[0  Surface Soil Cracks (B6) [0  Stunted or Stresses Plants (D1) (LRR A) [0 Raised Ant Mounds (D6) (LRR A)

O  Inundation Visible on Aerial Imagery (B7) Oa Other (Explain in Remarks) O Frost-Heave Hummocks (D7)

[0 Sparsely Vegetated Concave Surface (B8)

Field Observations:

Surface Water Present? Yes O No X Depth (inches):

Water Table Present? Yes O No X Depth (inches):

Saturation Present? Yes | No X Depth (inches): Wetland Hydrology Present? Yes O No X

(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remal

rks:

US Arl

my Corps of Engineers

Western Mountains, Valley, and Coast




WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

Project Site: Silver Lake Flat — Wetland A City/County: Utah County Sampling Date: 10/3/12
Applicant/Owner: NRCS State: uT Sampling Point: ~ SP-2
Investigator(s): Greg Allington and Kevin Jensen (McMillen, LLC) Section, Township, Range: Sec. 6 T4S R3E

Landform (hillslope, terrace, etc.): Slope Local relief (concave, convex, none):  Concave Slope (%): <5%
Subregion (LRR): LRRE Lat: 40.4992 Long: -111.6546 Datum: WGS84

Soil Map Unit Name: Climber family-Horrocks family complex, 35% to 85 % slopes NWI classification: None

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No [0 (If no, explain in Remarks.)

Are Vegetation [, Soil [, OrHydrology [, significantly disturbed? Are “Normal Circumstances” present? Yes X No [
Are Vegetation O, Soil [, OrHydrology [, naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No [O

Hydric Soil Present? Yes [X No [O |Isthe Sampling Area within a Wetland? Yes KX No [
Wetland Hydrology Present? Yes X No [O

Remarks:

VEGETATION - Use scientific names of plants

Tree Stratum (Plot Size: 20 ft) ,oAbsolute Domlpant Indicator Dominance Test Worksheet:
% Cover Species? Status
1. Alnus incana—mountain alder 20% Yes FACW Number of Dominant Species That Are
) OBL, FACW, or FAC: 2 )
3 Total Number of Dominant Species Across ®)
4 All Strata:
20% = Total Cover i i
‘ - Percent of Dominant .Spemes That Are 100% (A/B)
Sapling/Shrub Stratum (Plot Size: 20 ft) OBL, FACW, or FAC:
1. Carex utriculata — NW territory sedge 65% Yes OBL Prevalence Index worksheet:
2 Total % Cover of: Multiply by:
3 OBL species 1 x1= 1
4. FACW species 1 x2 = 2
5 FAC species 1 x3 = 3
65% = Total Cover FACU species 0 x4 = 0
Herb Stratum (Plot Size: 20 ft) UPL species 0 x5 = 0
1. Agrostis gigantea - redtop 15% No FAC Column Totals: 3 (A) 6 (B)
2 Prevalence Index = B/A = 2.0
3 Hydrophytic Vegetation Indicators:
4 Yes Dominance Test is >50%
5. Yes Prevalence Index is <3.0’
6 No Morphological Adaptations1 (Provide supporting data in
7 Remarks or on a separate sheet)
8 No Wetland Non-Vascular Plants’
9 No Problematic Hydrophytic Vegetation' (Explain)
10.
11. "Indicators of hydric soil and wetland hydrology must be present,
15% = Total Cover unless disturbed or problematic.
Woody Vine Stratum (Plot Size: 20 ft)
1.
2.
0, =
0% Total Cover Hydrophytic Vegetation
% Bare Ground in Herb Stratum 20 Present? Yes X No O
Remarks:

US Army Corps of Engineers Western Mountains, Valley, and Coast




Project Site:

SOIL

Silver Lake Flat — Wetland A

Sampling Point: SP-2

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (Moist) % Type1 Loc? Texture Remarks
0-18 10 YR 2/1 Silt

"Type: C= Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Indicators for Problematic Hydric Soils®:

[0 Histosol (A1) O Sandy Redox (S5) O 2 cm Muck (A10)

O Histic Epipedon (A2) O Stripped Matrix (S6) O Red Parent Material (TF2)

O Black Histic (A3) Oa Loamy Mucky Mineral (F1) (except MLRA 1) O Very Shallow Dark Surface (TF12)

XI  Hydrogen Sulfide (A4) Oa Loamy Gleyed Matrix (F2) O Other (Explain in Remarks)

[0 Depleted Below Dark Surface (A11) X Depleted Matrix (F3)

O Thick Dark Surface (A12) O Redox Dark Surface (F6)

O Sandy Mucky Mineral (S1) O  Depleted Dark Surface (F7) *Indicators of hydrophytic vegetation and wetland
hydrology must be present, unless disturbed or

O sandy Gleyed Matrix (S4) O Redox Depressions (F8) problematic.

Restrictive Layer (if present):

Type:

Depth (Inches): Hydric Soils Present? Yes X No

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply)

Secondary Indicators (2 or more required)

[0  Surface Water (A1) X Water-Stained Leaves (B9) XI Water-Stained Leaves (B9)

O High Water Table (A2) (except MLRA 1, 2, 4A, and 4B) (MLRA 1, 2, 4A, and 4B)

XI  Saturation (A3) [0  saltCrust (B11) XI Drainage Patterns (B10)

XI  Water Marks (B1) O Aquatic Invertebrates (B13) [0 Dry-Season Water Table (C2)

[0 Sediment Deposits (B2) X Hydrogen Sulfide Odor (C1) [0 Saturation Visible on Aerial Imagery (C9)
[0 Drift Deposits (B3) O Oxidized Rhizospheres along Living Roots (C3) [0 Geomorphic Position (D2)

[0 Algal Mat or Crust (B4) [0  Presence of Reduced Iron (C4) O Shallow Aquitard (D3)

[0  Iron Deposits (B5) O Recent Iron Reduction in Tilled Soils (C6) XI FAC-Neutral Test (D5)

[0  Surface Soil Cracks (B6) [0  Stunted or Stresses Plants (D1) (LRR A) [0 Raised Ant Mounds (D6) (LRR A)

O  Inundation Visible on Aerial Imagery (B7) Oa Other (Explain in Remarks) O Frost-Heave Hummocks (D7)

[0 Sparsely Vegetated Concave Surface (B8)

Field Observations:

Surface Water Present? Yes O No X Depth (inches):

Water Table Present? Yes O No X Depth (inches):

Saturation Present? Yes X No O Depth (inches): 18 Wetland Hydrology Present? Yes X No O

(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remal

rks:
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WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

Project Site: Silver Lake Flat — Wetland A City/County: Utah County Sampling Date: 10/3/12
Applicant/Owner: NRCS State: uT Sampling Point: ~ SP-3
Investigator(s): Greg Allington and Kevin Jensen (McMillen, LLC) Section, Township, Range: Sec. 6 T4S R3E
Landform (hillslope, terrace, etc.): Slope Local relief (concave, convex, none):  Concave Slope (%): <5%
Subregion (LRR): LRRE Lat: 40.4985 Long: -111.6537 Datum: WGS84
Soil Map Unit Name: Climber family-Horrocks family complex, 35% to 85 % slopes NWI classification: None
Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No [0 (If no, explain in Remarks.)
Are Vegetation [, Soil [, OrHydrology [, significantly disturbed? Are “Normal Circumstances” present? Yes X No [
Are Vegetation O, Soil [, OrHydrology [, naturally problematic? (If needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present? Yes [0 No KX
Hydric Soil Present? Yes [0 No [X |Isthe Sampling Area within a Wetland? Yes [0 No KX
Wetland Hydrology Present? Yes [0 No KX
Remarks:
VEGETATION - Use scientific names of plants
Tree Stratum (Plot Size: 20 ft) Qbé?)l\l;: gozz:iir:;r;t m or Dominance Test Worksheet:
1. Populus tremuloides — quaking aspen 30% Yes FACU Number of Dominant Species That Are 0 @)
2 OBL, FACW, or FAC:
3. Total Number of Dominant Species Across P ®)
4 All Strata:
30% = Total Cover Percent of Dominant Species That Are 0% (AB)
Sapling/Shrub Stratum (Plot Size: 20 ft) OBL, FACW, or FAC:
1. Symphoricarpos albus — common 45% Yes FACU Prevalence Index worksheet:
snowberry
2 Total % Cover of: Multiply by:
3 OBL species 0 x1= 0
4. FACW species 0 x2 = 0
5 FAC species 0 x3 = 0
45% = Total Cover FACU species 3 x4 = 12
Herb Stratum (Plot Size: 20 ft) UPL species 0 x5 = 0
1. Dactylis glomerata — orchard grass 25% Yes FACU Column Totals: 3 (A) 12 (B)
2 Prevalence Index = B/A = 4.0
3 Hydrophytic Vegetation Indicators:
4 No Dominance Test is >50%
5. No Prevalence Index is <3.0’
6 No Morphological Adaptations1 (Provide supporting data in
7 Remarks or on a separate sheet)
8 No Wetland Non-Vascular Plants’
9 No Problematic Hydrophytic Vegetation' (Explain)
10.
11. "Indicators of hydric soil and wetland hydrology must be present,
25% = Total Cover unless disturbed or problematic.
Woody Vine Stratum (Plot Size: 20 ft)
1.
2.
0% = Total Cover Hydrophytic Vegetation
% Bare Ground in Herb Stratum 75 Present? Yes O No X

Remarks:

US Army Corps of Engineers

Western Mountains, Valley, and Coast




Project Site:  Silver Lake Flat — Wetland A

SOIL

Sampling Point: SP-3

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (Moist) % Type1 Loc? Texture Remarks
0-10 10 YR 2/2 Sandy Loam
10 Gravel Refusal at 10" due to hard gravelly layer

"Type: C= Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Indicators for Problematic Hydric Soils®:

[0 Histosol (A1) O Sandy Redox (S5) O 2 cm Muck (A10)

O Histic Epipedon (A2) O Stripped Matrix (S6) O Red Parent Material (TF2)

O Black Histic (A3) Oa Loamy Mucky Mineral (F1) (except MLRA 1) O Very Shallow Dark Surface (TF12)

O Hydrogen Sulfide (A4) Oa Loamy Gleyed Matrix (F2) O Other (Explain in Remarks)

[0 Depleted Below Dark Surface (A11) O Depleted Matrix (F3)

O Thick Dark Surface (A12) O Redox Dark Surface (F6)

O Sandy Mucky Mineral (S1) O  Depleted Dark Surface (F7) *Indicators of hydrophytic vegetation and wetland
hydrology must be present, unless disturbed or

O sandy Gleyed Matrix (S4) O Redox Depressions (F8) problematic.

Restrictive Layer (if present):

Type: Hard Gravel

Depth (Inches): 10 Hydric Soils Present? Yes O No X

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply)

Secondary Indicators (2 or more required)

[0  Surface Water (A1) [0  Water-Stained Leaves (B9) [0 Water-Stained Leaves (B9)

O High Water Table (A2) (except MLRA 1, 2, 4A, and 4B) (MLRA 1, 2, 4A, and 4B)

[0 Saturation (A3) [0  SaltCrust (B11) [0 Drainage Patterns (B10)

[0 Water Marks (B1) [0  Aquatic Invertebrates (B13) [0 Dry-Season Water Table (C2)

[0 Sediment Deposits (B2) O Hydrogen Sulfide Odor (C1) [0 Saturation Visible on Aerial Imagery (C9)
[0 Drift Deposits (B3) O Oxidized Rhizospheres along Living Roots (C3) [0 Geomorphic Position (D2)

[0 Algal Mat or Crust (B4) [0  Presence of Reduced Iron (C4) O Shallow Aquitard (D3)

[0  Iron Deposits (B5) [0 Recent Iron Reduction in Tilled Soils (C6) [0 FAC-Neutral Test (D5)

[0  Surface Soil Cracks (B6) [0  Stunted or Stresses Plants (D1) (LRR A) [0 Raised Ant Mounds (D6) (LRR A)

O  Inundation Visible on Aerial Imagery (B7) Oa Other (Explain in Remarks) O Frost-Heave Hummocks (D7)

[0 Sparsely Vegetated Concave Surface (B8)

Field Observations:

Surface Water Present? Yes O No X Depth (inches):

Water Table Present? Yes O No X Depth (inches):

Saturation Present? Yes | No X Depth (inches): Wetland Hydrology Present? Yes O No X

(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

Project Site: Silver Lake Flat — Wetland A City/County: Utah County Sampling Date: 10/3/12
Applicant/Owner: NRCS State: uT Sampling Point: ~ SP-4
Investigator(s): Greg Allington and Kevin Jensen (McMillen, LLC) Section, Township, Range: Sec. 6 T4S R3E

Landform (hillslope, terrace, etc.): Slope Local relief (concave, convex, none):  Concave Slope (%): <5%
Subregion (LRR): LRRE Lat: 40.9848 Long: -111.6538 Datum: WGS84

Soil Map Unit Name: Climber family-Horrocks family complex, 35% to 85 % slopes NWI classification: None

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No [0 (If no, explain in Remarks.)

Are Vegetation [, Soil [, OrHydrology [, significantly disturbed? Are “Normal Circumstances” present? Yes X No [
Are Vegetation O, Soil [, OrHydrology [, naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No [O

Hydric Soil Present? Yes [X No [O |Isthe Sampling Area within a Wetland? Yes KX No [
Wetland Hydrology Present? Yes X No [O

Remarks:

VEGETATION - Use scientific names of plants

Tree Stratum (Plot Size: 20 ft) Qbé?)l\l;: gozz:iir:;r;t m or Dominance Test Worksheet:
L Number of Dominant.SpecieS That Are P (A)
2 OBL, FACW, or FAC:
3 Total Nun.wber of Dominant Species Across ®)
4 All Strata:
0% = Total Cover i i
Sapling/Shrub Stratum (Plot Size: 20 ft) ggf?;kgve?g'girgispemes fhete 100% B)
1. Prevalence Index worksheet:
2 Total % Cover of: Multiply by:
3 OBL species 1 x1= 1
4. FACW species 0 x2 = 0
5 FAC species 2 x3 = 6
0% = Total Cover FACU species 0 x4 = 0
Herb Stratum (Plot Size: 20 ft) UPL species 0 x5 = 0
1. Rumex crispus —curly leaf dock 10% Yes FAC Column Totals: 3 (A) 7 (B)
2. Agrostis gigantea - redtop 70% Yes FAC Prevalence Index = B/A = 2.3
3. Carex utriculata - NW territory sedge 20% Yes OBL Hydrophytic Vegetation Indicators:
4 Yes Dominance Test is >50%
5. Yes Prevalence Index is <3.0’
6 No Morphological Adaptations1 (Provide supporting data in
7 Remarks or on a separate sheet)
8 No Wetland Non-Vascular Plants’
9 No Problematic Hydrophytic Vegetation' (Explain)
10.
11. "Indicators of hydric soil and wetland hydrology must be present,
100% = Total Cover unless disturbed or problematic.
Woody Vine Stratum (Plot Size: 20 ft)
1.
2.
0% = Total Cover Hydrophytic Vegetation
% Bare Ground in Herb Stratum 0 Present? Yes X No O
Remarks:

US Army Corps of Engineers Western Mountains, Valley, and Coast




Project Site:

SOIL

Silver Lake Flat — Wetland A

Sampling Point: SP-4

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (Moist) % Type1 Loc? Texture Remarks
0-18 10 YR 2/1 Sandy Loam 20% gravel

"Type: C= Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Indicators for Problematic Hydric Soils®:

[0 Histosol (A1) O Sandy Redox (S5) O 2 cm Muck (A10)

O Histic Epipedon (A2) O Stripped Matrix (S6) O Red Parent Material (TF2)

O Black Histic (A3) Oa Loamy Mucky Mineral (F1) (except MLRA 1) O Very Shallow Dark Surface (TF12)

O Hydrogen Sulfide (A4) Oa Loamy Gleyed Matrix (F2) O Other (Explain in Remarks)

[0 Depleted Below Dark Surface (A11) X Depleted Matrix (F3)

O Thick Dark Surface (A12) O Redox Dark Surface (F6)

O Sandy Mucky Mineral (S1) O  Depleted Dark Surface (F7) *Indicators of hydrophytic vegetation and wetland
hydrology must be present, unless disturbed or

O sandy Gleyed Matrix (S4) O Redox Depressions (F8) problematic.

Restrictive Layer (if present):

Type:

Depth (Inches): Hydric Soils Present? Yes X No

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply)

Secondary Indicators (2 or more required)

[0  Surface Water (A1) [0  Water-Stained Leaves (B9) [0 Water-Stained Leaves (B9)

O High Water Table (A2) (except MLRA 1, 2, 4A, and 4B) (MLRA 1, 2, 4A, and 4B)

[0 Saturation (A3) [0  SaltCrust (B11) XI Drainage Patterns (B10)

[0 Water Marks (B1) [0  Aquatic Invertebrates (B13) [0 Dry-Season Water Table (C2)

[0 Sediment Deposits (B2) O Hydrogen Sulfide Odor (C1) [0 Saturation Visible on Aerial Imagery (C9)
[0 Drift Deposits (B3) O Oxidized Rhizospheres along Living Roots (C3) [0 Geomorphic Position (D2)

[0 Algal Mat or Crust (B4) [0  Presence of Reduced Iron (C4) O Shallow Aquitard (D3)

[0  Iron Deposits (B5) O Recent Iron Reduction in Tilled Soils (C6) XI FAC-Neutral Test (D5)

[0  Surface Soil Cracks (B6) [0  Stunted or Stresses Plants (D1) (LRR A) [0 Raised Ant Mounds (D6) (LRR A)

O  Inundation Visible on Aerial Imagery (B7) Oa Other (Explain in Remarks) O Frost-Heave Hummocks (D7)

[0 Sparsely Vegetated Concave Surface (B8)

Field Observations:

Surface Water Present? Yes O No X Depth (inches):

Water Table Present? Yes O No X Depth (inches):

Saturation Present? Yes | No X Depth (inches): Wetland Hydrology Present? Yes X No O

(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remal

rks:
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SITE PHOTOGRAPHS
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NRCS - Utah Silver Lake Flat Plan-EA

Wetland A

Photograph 1 (10/3/2012) — Wetland A L ooking Southwest

Photograph 2 (10/3/2012) — Wetland A Looking West
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NRCS - Utah Silver Lake Flat Plan-EA

Photograph 3 (10/3/2012) — Wetland A Looking Northeast

Photograph 4 (10/3/2012) — Hillside Seep In Wetland A
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NRCS - Utah Silver Lake Flat Plan-EA

Photograph 5 (10/3/2012) — SP1 Soil Pit

Photograph 6 (10/3/2012) — SP1 L ooking North
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NRCS - Utah Silver Lake Flat Plan-EA

Photograph 7 (10/3/2012) — SP2 Soil Pit

Photograph 8 (10/3/2012) — SP2 L ooking South
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NRCS - Utah Silver Lake Flat Plan-EA

Photograph 9 (10/3/2012) — SP3 Soil Pit

Photograph 10 (10/3/2012) — SP3 L ooking North
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NRCS - Utah Silver Lake Flat Plan-EA

Photograph 11 (10/3/2012) — SP4 Soil Pit

Photograph 12 (10/3/2012) — SP4 L ooking North
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NRCS - Utah Silver Lake Flat Plan-EA

Silver L ake Flat Reservoir

Photograph 13 (10/4/2012) — Reservoir Looking West

Photograph 14 (5/24/2012) — Reservoir Western Shoreline at Full Pool
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NRCS - Utah Silver Lake Flat Plan-EA

Approximate OHWM

Photograph 15 (10/4/2012) — Reservoir OHWM along Dam Face

Approximate OHWM

Photograph 16 (10/4/2012) — Reservoir OHWM along Western Shoreline
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NRCS - Utah Silver Lake Flat Plan-EA

Silver Creek

Photograph 17 (10/3/2012) — Silver Creek Still Basin at Base of Dam

Photograph 18 (10/3/2012) — Silver Creek Low Level Outlet
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NRCS - Utah Silver Lake Flat Plan-EA

Photograph 19 (10/3/2012) — Silver Creek Stream Channel L ooking Downstream

Approximate OHWM

Photograph 20 (10/3/2012) — Silver Creek OHWM on Left Bank at Scour Line
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NRCS - Utah Silver Lake Flat Plan-EA

Stream 1

Photograph 21 (10/3/2012) — Stream 1 Channel Exiting Wetland A

Photogr aph 22 (10/3/2012) — Stream 1 Channel
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NRCS - Utah Silver Lake Flat Plan-EA

Photograph 23 (10/3/2012) — Stream 1 Temporary Weir in Channel

Photogr aph 24 (10/3/2012) — Stream 1 Channel on Left Side of Hor setrail
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NRCS - Utah

Silver Lake Flat Plan-EA

Silver Lake Flat Observed Species L ist

Common Name

Scientific Name

Alfalfa Medicago sativa
Bigtooth Maple Acer grandidentatum
Black Medick Medicago lupulina
Blue Elderberry Sambucus cerulea
Bluebells Mertensia spp.
Booth's Willow Salix boothii
Boxelder Acer negundo
Boxelder Acer negundo
Buttercup Ranunculus spp.

California False Hellebore

Veratrum californicum

Canada Goldenrod

Solidago canadensis

Canada Thistle

Cirsium arvense

Cinquefoil

Potentilla spp.

Columbian Monkshood

Aconitum columbianum

Columbian Monkshood

Aconitum columbianum

Common Cowparsnip

Heracleum maximum

Common Dandelion

Taraxacum officinale

Common Mullein

Verbascum thapsus

Common Plantain

Plantago major

Common Yarrow

Achillea millefolium

Common Yarrow

Achillea millefolium

Creeping Barberry

Mahonia repens

Curlycup Gumweed

Grindelia squarrosa

Current Ribes spp.

Dock Rumex spp.

Douglas Fir Psudotsuga menziesii
Douglas' Knotweed Polygonum douglasii
Dunhead Sedge Carex phaeocephala

Engelmann Spruce

Picea engelmannii

Field Horsetail

Equisetum arvense

Gambel Oak Quercus gambelii
Geranium Geranium spp.

Grand Fir Abies grandis

Grand Fir Abies grandis

Gray Alder Alnusincana
Gypsyflower/ Houndstounge Cynoglossum officinale
Kentucky Bluegrass Poa pratensis

Kinnikinick

Arctostaphylos uva-ursi

Largeleaf Avens

Geum macrophyllum

Lesser Burdock

Arctium minus

Letterman's Needlegrass

Achnatherum lettermanii

Letterman's Needlegrass

Achnatherum lettermanii

Lupine Lupinus spp.
Mannagrass Glyceria spp.
Meadow-Rue Thalictrum spp.

Menzies' Campion

Slene menziesii

Monkey Flower

Mimulus spp.

Mountain Alder

Alnus viridis

Mountain Snowberry

Symphoricarpos oreophilus

Narrowleaf Cottonwood

Populus angustifolia

Nebraska Sedge

Carex nebrascensis
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Common Name

Scientific Name

Ninebark

Physocar pus spp.

Nodding Plumeless Thistle/ Musk

Carduus nutans

Northwest Territory Sedge

Carex utriculata

Orchardgrass

Dactylis glomerata

Oregon Boxleaf

Paxistima myrsinites

Prickly Lettuce

Lactuca serriola

Quaking Aspen

Populus tremuloides

Raspberry Rubus occidentalis
Red Clover Trifolium pratense
Redosier Dogwood Cornus sericea
Redtop Agrostis gigantea

Redtop Bent, Creeping Bent

Agrostis stolonifera

Rocky Mountain Maple

Acer glabrum

Sandberg Bluegrass

Poa secunda

Saskatoon Serviceberry

Amelanchier alnifolia

Showy Goldeneye

Heliomeris multiflora

Showy Milkweed

Asclepias speciosa

Smooth Brome

Bromusinermis

Smooth Horsetail

Equisetum laevigatum

Snowberry Symphoricarpos albus
Solomon’s Seal Polygonatum spp.
Speedwell \eronica spp.

Starry False Lily Of The Valley Maianthemum stellatum
Stinging Nettle Urtica dioica

Sweetcicely Osmorhiza berteroi
Swordleaf Rush Juncus ensifolius
Tall Ragwort Senecio serra

Thimbleberry

Rubus parviflorus

Timber Oatgrass

Danthonia intermedia

Timothy

Phleum pratense

Twinberry Honeysuckle

Lonicera involucrata

Unknown

Aster spp.

Viola

Viola spp.

Virginia Strawberry

Fragaria virginiana

Western Coneflower

Rudbeckia occidentalis

White Clover Trifolium repens
White Fir Abies concolor
White Fir Abies concolor
Willowherb Epilobium spp.
Wood Rose Rosa gymnocar pa
Woodland Strawberry Fragaria vesca
Woods' Rose Rosa woodsii
Yellow Salsify Tragopogon dubius

Yellow Sweetclover

Mélilotus officinalis
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guestions or concerns regarding this report, please contact Greg Allington (208-342-4214 or
greg.allington@mcmillen-llc.com).
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Boise, Idaho 83702
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Greg J. Allington
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SECTION 1
INTRODUCTION

1.0 I ntroduction

McMillen, LLC (McMillen) was retained by the Natural Resources Conservation Service (NRCS)
to complete a botanical and wildlife survey at Silver Lake Flat Dam and Reservoir in Utah
County, Utah (Figure 1). Both the dam and reservoir are located within the boundaries of the
United States Forest Service (USFS) Uinta-Wasatch-Cache National Forest (UWCNF). This
report describes in detail the results of the botanical and wildlife survey. All botanical and
wildlife observations described in this report were observed within the potential dam
rehabilitation construction boundaries and adjacent suitable habitat areas, which will herein be
referred to as the “Survey Area”. Specifically, this report describes the following items:

¢ Botanical and wildlife survey methods, and
e Location and composition of:

0 Plant communities,
Typical land cover,
Special-status plant species and habitat,
Special-status wildlife species and habitat, and
Noxious weed observations.

(ol elNolNeo]

11 Purpose

This botanical and wildlife survey was completed to assist NRCS in identifying potential
construction constraints related to special-status plant and wildlife species, and/or suitable habitat
that occur or may occur within the Survey Area. A noxious weed inventory was also performed
to assess the type and distribution of noxious weeds so that further spread does not occur during
project construction, operations or maintenance activities.

12 Project Location

Silver Lake Flat Dam and Reservoir are located in the UWCNF in northern Utah County, within
the American Fork-Dry Creek Watershed. The site is situated within the Silver Creek valley at an
elevation of approximately 7,535 feet above mean sea level (AMSL). Table 1-1 identifies the
legal description of the Survey Area.

Table 1-1. Legal Description

Coordinates

Township (T) / Range (R) / Meridian Section (WGSS4) Utah County Parcels
. 11 059 0001
T 4 South / R 3 East / Salt Lake 6 40.501' lat / -111.655 long 11 060 0006

The dam and reservoir are located approximately seven miles northeast of Alpine, Utah and are
adjacent to USFS Silver Lake Flat Road which is approximately 2% miles north of the turnoff
from Granite Flat Campground Road.
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13 Scope of Work

The scope of work associated with this botanical and wildlife survey includes the following
elements:

1. Review background information pertaining to the Survey Area including relevant and
readily available documents to evaluate the conditions;

2. Conduct a pedestrian survey within the proposed construction, operations and
maintenance boundaries (Survey Area) and identify special-status botanical and wildlife
species. The survey includes the following elements:

a. Document habitat and plant communities within the Survey Area,;

b. Identify occurrences, distribution, and abundance of special-status plant and
wildlife species known or suspected to occur in the Survey Area;

c. Inventory the relative abundance and distribution of noxious weeds and
document adjacent land uses that may contribute to their introduction,
persistence, and spread; and

d. Photograph and record the location of special-status plant and animal species and
general habitat communities.

3. Prepare a draft and final report describing the methods used and the results of the survey.

14 Conditions at Time of Survey

This report is based on conditions that existed at the time the survey was performed. If changes
are made to the Survey Area after the date of this report, a biologist should be consulted to review
the investigation and recommendations so that written amendments or affirmation can be
provided as appropriate.
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SECTION 2
METHODS

2.0 Document Review

A review of available documents pertaining to the project and project area was conducted prior to
conducting the field survey. An informal list of special-status plants, animals, and noxious weeds
that could potentially occur in the Survey Area was developed by McMillen based on the
presence of suitable habitat for each species. A list of the documents reviewed is identified
below:

o Historical and current aerial photos,

e United States Fish and Wildlife Service (USFWS) National Wetlands Inventory (NWI)
maps (USFWS 2012),

e USFWS (2013) federally-listed species found in Utah County, UT,

e United States Geological Survey (USGS) 1:24,000 scale 7.5-minute topographic map
(USGS 1975 and 1993),

o USGS Utah Gap Analysis land cover maps (USGS 1995),

e USFS GIS Data for Plants and Animals (USFS 2012),

e USFS Intermountain Threatened, Endangered, Proposed, and, Sensitive Species List for
Uinta National Forest (USFS 2013),

e USFS soil data (USFS 2012),

e Utah Division of Wildlife Resources (UDWRw) and the Utah Natural Heritage Program
(UDWRw 2012a, 2012b and 2012c)State-listed species of concern for Utah County, UT,

e Utah Noxious Weed List (Utah Department of Agriculture 2010),

e Other available general background information provided by NRCS and USFS.

2.1 General Survey Methods

McMillen biologist (Greg Allington) and McMillen environmental scientist (Kevin Jensen)
conducted a pedestrian survey within the Survey Area on October 2 and October 3, 2012. USFS
wildlife biologist (Karen Hartman) and USFS botany technician (Andrea Hannan) also
participated in the survey on October 2, 2012. A pedestrian survey was also conducted by
McMillen (Greg Allington) on June 27, 2013 in the seepage area south of the dam for
amphibians. An additional botanical survey was conducted on July 15, 2013 by a McMillen
subcontractor (Bruce Glisson, Ph.D).

During the survey, greater attention was devoted to areas that appeared to have more suitable
habitat for special-status plant and wildlife species or noxious weed species. Upon discovery of a
special-status plant or wildlife species, or noxious weed species, an examination of the
surrounding area was performed to identify the habitat and the extent of the occurrence. Once the
extent of each occurrence was identified, the location or boundary (as appropriate) was recorded
and labeled accordingly.

22 Botanical Survey

McMillen conducted a pedestrian botanical survey within the Survey Area proposed for the Silver
Lake Flat Dam Rehabilitation project. The USFS botany technician participated in conducting
the survey at the seepage area on the downstream side of the right abutment of the dam. Survey
methods followed general guidance from USFS, but no specific botanical protocol was used
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during the survey. The exposed ground which is normally inundated in Silver Lake Flat
Reservoir was not surveyed in detail due to the lack of persistent vegetation. The Survey Area
was traversed in approximate 20-foot increments where vegetation was present and focused on
identifying the following items:

e Extent of specific plant communities within the Survey Area based on dominant plant
species;

Changes in soil composition;

Disturbance history (i.e., fire, grazing, agriculture, development, public use);

The relative value of each plant community to wildlife (i.e.-food, shelter, escape, etc.);
The presence of special-status plant species and/or their habitat; and

The extent of Utah-listed noxious weeds.

2.3 Wildlife Survey

McMillen conducted a pedestrian wildlife survey within the Survey Area proposed for the Silver
Lake Flat Dam Rehabilitation project. The USFS wildlife biologist participated in conducting the
survey at the seepage area on the downstream side of the right abutment of the dam. The
objective of the wildlife survey was to identify special-status wildlife species that may reside in
or frequent habitat within the Survey Area. McMillen performed the pedestrian wildlife survey
concurrently with the botanical survey in 2012. Although no specific protocols were used, survey
methods followed general USFS guidance which consisted of traversing the entire area in 20-foot
increments. Survey methods involved recording all wildlife observations within the Survey Area
and focused on identifying the following:

Visual sightings,
Auditory detections,
Tracks and paths,
Scat,

Signs of foraging,
Beds,

Nests, and

Burrows.
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SECTION 3
RESULTS

3.0 Document Review

The following information was obtained during the document review in preparation for the field
survey:

o Historical and current aerial photos,

0 The historical and current aerial photographs were examined to determine
changes in land use and hydraulic patterns, vegetated areas and possible locations
of standing water.

0 There have been minimal changes to the dam and reservoir area since the dam
was constructed in 1971. Prior to dam construction, the area consisted of a
coniferous and deciduous forest typical of the surrounding native environment.

e USFWS NWI (USFWS 2012) maps

0 These data identify wetlands within, and in the vicinity of the Survey Area, as
well as general types of plant community structures present, and were analyzed
in order to help identify potential habitat for plant and wildlife species of concern

e USFWS (2013) federally-listed species found in Utah County, UT

0 This list identified wildlife and plant species within Utah County that are

federally listed as either candidate, threatened, or endangered species
e USGS 1:24,000 scale 7.5-minute topographic map (USGS 1975 and 1993),
0 The maps indicated the general topography of the project area and any major
landform features.
e USGS Utah Gap Analysis land cover maps (USGS 1995),
0 These maps identified the general plant community types in the project area.
e USFS GIS Data for Plants and Animals (USFS 2012),

0 This data identified documented species and habitats by the USFS within and in
the vicinity of the project.

e USFS Intermountain Threatened, Endangered, Proposed, and, Sensitive Species List for
Uinta National Forest (USFS 2013),

o This list identified special-status plants and wildlife that are located within the

Uinta National Forest.
e USFS soil data (USFS 2012),

o0 This data identified the type of soils in the area which indicates the general
habitat communities that may occur on these soils.

e UDWRw and the Utah Natural Heritage Program (UDWRw 2012a, 2012b and
2012c)State-listed species of concern for Utah County, UT,

0 Species lists were collected from two different sources on the internet, resulting
in the identification of state-listed wildlife species of concern known to occur in
Utah County and project area.

e Utah Noxious Weed List (Utah Department of Agriculture 2010),
o0 This list identified the 27 noxious weed species in Utah that are categorized into
one of the three following classes:
= Class A: Weeds that have a relatively low population size within the
State and are of highest priority being an Early Detection Rapid
Response (EDRR) weed.
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Class B: Weeds that have a moderate population throughout the State

and generally are thought to be controllable in most areas.

Class C: Weeds that are found extensively in the State and are thought to
be beyond control. Statewide efforts would generally be towards

containment of smaller infestations.
Other available general background information provided by NRCS and USFS.

Botanical Survey

The information within this section outlines the plant communities, special-status plants, and
noxious weeds observed during the botanical survey conducted on October 2 and October 3, 2012
and July 15, 2013. Weather conditions during the both surveys were sunny, with clear skies and
calm winds. Temperatures ranged between 45°F to 75°F during the day. Several herbaceous
plant species were observed to still have flowers during the survey, while most other plant species
(tree, shrub and herbaceous) had already passed their annual flowering stage in 2012. Numerous
plant species were observed have flowers and were readily identifiable during the 2013 survey.
There were no known occurrences of special-status plant species within the Survey Area and
there were no observations made during the site survey in 2012 or 2013.

3.1.1 Precipitation Data

Precipitation data in the vicinity of the site was obtained from the NRCS SNOTEL stations at
Snowbird (766) and Timpanogos Divide (820) (NRCS 2012 and 2013). The Timpanogos Divide
station is located approximately 5 miles south-southeast of the project site on a plateau at an
elevation of 8,140 feet. The Snowhbird station is located approximately 42 miles due north near
Alta, Utah at an elevation of 9,640 feet. Average monthly precipitation data recorded at both
Snowbird and Timpanogos Cave Stations for the five months prior to the surveys are presented in

Table 3-1.
Table 3-1. NRCS SNOTEL Station Data

Snowbird | Snowbird Snowbird Timpanogos | Timpanogos Timpanogos
Month 2012 2013 1981-2010 Divide2012 | Divide2013 | Divide 1981-2010

(Inches) (Inches) Average(l nches) (Inches) (Inches) Average (Inches)
March 5.4 3.3 5.9 3.9 0.8 4.0
April 5.6 5.3 5.9 3.4 2.7 3.3
May 2.6 3.8 45 2.1 15 2.8
June 0.0 0.0 2.3 0.0 0.2 1.8
July 2.1 4.3 1.2 1.4 2.3 1.3
August 0.5 - 1.7 0.6 - 1.7
September 2.2 -- 3.1 2.8 -- 2.7

The data presented in Table 3-1 above indicates generally average precipitation from March
through May at both stations in 2012 but below average precipitation at both stations in 2013.
June experienced no precipitation and July through September had below average precipitation in
2012 which accounts for the dry upper soil layer and early plant die-off/senescence encountered
throughout the Survey Area. Natural groundwater levels within the Survey Area were estimated
to be near their lowest levels during the survey due to the comparatively dry preceding months
and the timing of the site visit near the end of the hydrologic year in 2012. However, natural
groundwater levels were estimated to be average during the 2013 survey.
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3.1.2 Soil Survey Data

The typical terrain within the Survey Area is a moderately sloping valley with the presence of
only modestly incised channels. The soils in the vicinity of the dam are typical of river
floodplains, with sand, gravels and cobbles interspersed in loam. Table 3-2 below provides a
summary of the soils survey data gathered for the Survey Area.

Table 3-2. Silver Lake Flat Soils Summary

Soil Name Description Hydric Sail Survey Area L ocation
Ladvofsnow familv of extremel Located within the Silver Creek riparian
PGGC9 Y y y No corridor and including Silver Lake Flat

0 0
cobbly loam, 0% to 16% slopes Reservoir and Dam

Wander family of very gravelly
PGGM3 loam, 30% to 100% slopes, with No
<50% crown cover

Located at the left abutment downstream
face of the dam

Located at the right abutment
No downstream face of the dam and the
seepage area (Wetland A)

Climber family-Horrocks family

PGSCS complex, 35% to 80% slopes

3.1.1 Observed Plant Communities

Plant communities within the Survey Area were characterized according to their general locations
in the landscape. Typical communities consisted of riparian shrubs and trees along Silver Creek
and surrounding Silver Lake Flat Reservoir, with Douglas fir (Psudotsuga menzesii), white fir
(Abies concolor), Rocky Mountain maple (Acer glabrum) and quaking aspen (Populus
tremuloides) dominating the upland areas. Herbaceous species were distributed widely
throughout disturbed areas, such as along the sides of roads and other exposed edges surrounding
the dam and reservoir. Herbaceous species also dominated the seepage area containing a wetland
downstream of the right abutment of the dam. A complete list of plants observed during the
survey is located in Appendix A. Plant communities observed during the survey are lumped
together by location and described in the following sub-sections.

3.1.1.1 Seepage Area Plant Community

Plant communities observed in the seepage area consisted of both hydrophytic and upland species
due to the presence of a wetland. In particular, the following two plant species were dominant in
the area:

o Beaked-sedge: Beaked-sedge (Rhynchospora spp.) is a water-obligate sedge occurring in
wetlands, marshes and swamps, or along the edges of lakes and ponds. It is characteristic
of early-seral stage aquatic habitats and is typically dominant to co-dominant when
occurring.

e Quaking aspen: Quaking aspen (Populus tremuloides) is a deciduous tree native to the
area that grows up to 40 feet tall and propagates via basal sprouts or root sprouts. It relies
on either natural or anthropogenic disturbances in order to limit encroachment from
shading trees such as conifers. The quaking aspen in this area were separated from the
wetland proper primarily by Canada thistle (Cirsium arvense), which is an invasive,
noxious weed in Utah County, UT.
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Photographs 11 and 12 in Appendix B provide typical pictures of the upland and wetland parts of
this survey area, respectively. Other plants identified in this area included redtop bent (Agrostis
gigantean), horsetail (Equisetumspp.), and Booth’s willow (Salix boothii).

3.1.1.2 Downstream of Dam Plant Community

The plant community downstream of the dam was an early- to mid-seral coniferous forest,
dominated by white fir (Abies concolor), and interspersed with Rock Mountain maple (Acer
glabrum) and snowberry (Symphoricarpos spp.). Photograph 7 in Appendix B provides a typical
picture of this plant community.

3.1.1.3 Stream Area Plant Community

Plant communities observed in the stream area (Silver Creek) consisted of mid-seral riparian
vegetation adjacent to Silver Creek, with mixed coniferous-deciduous trees in the surrounding
upland. The dominant species in this area included narrowleaf cottonwood (Populus
angudtifolia) and mountain alder (Alnus viridis) near the stream, surrounded by white fir (Abies
concolor) and Douglas fir (Pseudotsuga menzesii) in the upland.

3.1.1.4 Dam Right and L eft Abutment Plant Community

Plant communities observed in the dam right and left abutment areas were dominated by white fir
and Douglas fir. At the forest edge, however, adjacent to the toe of the abutment, the dominant
species was mullein (Verbascum thapsus), which is a weed nonnative to Utah. Photographs 9 and
10 in Appendix B provide a typical picture of this plant community.

3.1.1.5 Reservoir Perimeter Plant Community

Plant communities observed in the reservoir perimeter area were dominated by quaking aspen,
with Rocky Mountain maple, white fir and Douglas fir also occurring extensively. Disturbed
areas, such as the west- and north-bank parking lots, fostered patches of mullein as well.
Photographs 1 through 4 in Appendix B provide a typical picture of this plant community.

3.1.2 Special-Status Plant Species

Although no special-status plant species were encountered during the site survey, suitable habitat
for several species was identified, as indicated in the table. It is therefore recommended that,
prior to any ground-disturbing activities related to this project, a formal survey be conducted
during the appropriate time of year, typically from May to July.

Special-status plant species include all taxa with federal or state protective status. Specifically,
this section discusses species that are included in any one of the following groups:

e Federal Species — Species listed by the USFWS.

o Listed or Proposed Species - Species that are listed and protected under the
Endangered Species Act (ESA) of 1973, as Endangered (E) or Threatened (T), or
proposed for listing.

0 Candidate (C) - Species for which the USFWS has sufficient information on their
biological status and threats to propose them as endangered or threatened under
the ESA, but for which development of a proposed listing regulation has not
occurred because of other higher priority listing activities. Candidate species
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receive no statutory protection under the ESA.
e Global Conservation Status — Plant species as ranked by the NatureServe global
conservation status ranks (NatureServe 2012).

o Critically Imperiled (G1) — At very high risk of extinction due to extreme rarity
(often 5 or fewer populations), very steep declines, or other factors.

o Imperiled (G2) — At high risk of extinction or elimination due to very restricted
range, very few populations, steep declines, or other factors.

0 Vulnerable (G3) — At moderate risk of extinction or elimination due to a
restricted range, relatively few populations, recent and widespread declines, or
other factors.

0 Apparently Secure (G4) — Uncommon but not rare; some cause for long-term
concern due to declines or other factors.

0 Secure (G5) — Common; widespread and abundant.

e State Species - Species listed by the UDWRw that require special protection.

o Conservation Agreement Species (CAS) — species or subspecies of concern that
receive special management under a conservation agreement developed or
implemented by the State to preclude the need for listing under the ESA

o Wildlife Species of Concern (WSoC) — Species for which there is a credible
scientific evidence to substantiate a threat to continued population viability.

e USFS Species - Species on the Intermountain Region’s Threatened (T), Endangered (E)
& Sensitive (S) Species program list for the Uinta National Forest (USFS 2013).

The information documented in this section is compiled from exiting data and lists within the
vicinity of Silver Lake Flat Dam. Table 3-3 identifies the plant species on the USFWS Utah
County list (USFWS 2013), and the USFS Uinta National Forest list (USFS 2013). There were
no plant species identified by the UDWRw Utah Conservation Data Center (2012a, 2012b and
2012c) in the Survey Area and each plant identified by the USFWS and USFS has also been
ranked according to their global conservation status (Utah Native Plant Society 2012).

The table also indicates whether suitable habit for the listed plant is thought to exist within the
Survey Area of the project. Suitable habitat is based on the presence of known plant communities
that support the species in question, suitable elevation ranges, climatic conditions and geographic
range. If it was largely unknown whether suitable habitat exists for the species, then the presence
of suitable habitat was assumed in the table.

Table 3-3. Special-Status Plant Species

Common Name Seientific Name USFWS | Global | USFS Suitable Habitat
Status' | Status’ | Status® | Present (Observed)
Barneby woody aster | Tonestus kingii var. barnebyana -- G3 S No (No)
Clay phacelia Phacelia argilacea E Gl E No (No)
Dainty moonwort Botrychium crenulatum -- G3 S Yes (No)
Deseret milkvetch Astragalus desereticus T Gl T No (No)
Garrett bladderpod Lesquerella garrettii -- G2 S No (No)
Garrett’s fleabane Erigeron garrettii -- G2 S No (No)
Rockcress draba Draba globosa -- -- S No (No)
Santaquin draba Draba santaquinensis -- Gl S No (No)
Slender moonwort Botrychiumlineare -- Gl S Yes (No)
Utah ivesia Ivesia utahensis -- G2 S No (No)
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Common Name Seientific Name USFWS | Global | USFS Suitable Habitat
Status' | Status’® | Status® | Present (Observed)
Ute ladies’ tresses Spiranthes diluvialis T G2 T No (No)
Wasatch draba Draba brachystylis -- Gl S Yes (No)
Wasatch fitweed Corydalis caseana spp. brachycarpa -- G5 S Yes (No)
Wasatch jamesia Jamesia Americana var. macrocalyx -- G5 S No (No)
Wasatch pepperwort | Lepidium montanum var. alpinum -- G5 S Yes (No)
Wheeler’s angelica Angelica wheeleri -- G2 S Yes (No)

Notes:

1 USFWS Status — (E) Endangered, (T) Threatened, (C) Candidate
2 Global Conservation Status — (G1) Critically Imperiled, (G2) Imperiled, (G3) Vulnerable, (G4)

Apparently Secure, (G5) Secure

% USFS Status — (E) Endangered, (T) Threatened, (S) Sensitive

3.1.3 Noxious Weeds

The following Table 3-4 identifies the noxious weed species in Utah.

Table 3-4. Utah Noxious Weed Species

Common Name

| Scientific Name

ClassA

Black Henbane

Hyoscyamus niger

Diffuse Knapweed

Centaurea diffusa

Johnsongrass Sorghum halepense

Leafy Spurge Euphorbia esula

Medusahead Taeniatherum caput-medusae
Oxeye Daisy Chrysanthemum leucanthemum

Purple Loosestrife

Lythrum salicaria

St. Johnswort

Hypericum perforatum

Spotted Knapweed

Centaurea maculosa

Sulfur Cinquefoil

Potentilla recta

Yellow Starthistle

Centaurea solstitialis

Yellow Toadflax

Linaria vulgaris

ClassB

Bermudagrass Cynodon dactylon
Dalmatian Toadflax Linaria genistifolia
Dyer’s Woad Isatistinctoria
Hoary Cress Cardaria draba
Musk Thistle Carduus nutans

Perennial Pepperweed

Lepidium latifolium

Poison Hemlock

Conium maculatum

Russian Knapweed

Centaurea repens

Scotch Thistle

Centaurea virgata

Squarrose Knapweed

Onopordum acanthium

ClassC

Canada Thistle

Cirsium arvense

Field Bindweed

Convolvulus arvensis

Houndstongue Cynoglossum officinale
Quackgrass Elytrigia repens
Saltcedar Tamarix ramosissima

The following tabulates the state listed Utah noxious weeds and invasive species that have been
recorded by the USFS (2012) in the immediate vicinity of Silver Lake Flat Dam and the gravel
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access road (Silver Lake Flat Road):

e Utah State Noxious Weed

0 Canada thistle (Cirsiumarvense): Class C Weed Containment

o Dalmation toadflax (Linaria genistifolia): Class B Weed Control

0 Gypsy flower (Cynoglossum officinale): Class C Weed Containment

0 Nodding plumeless thistle (Carduus nutans): Class B Weed Control
e Invasive Species

o0 Common mullein (Verbascum thapsus)

0 Lesser burdock (Arctium minus)

0 Yellow sweetclover (Mdlilotus officinalis)

McMuillen identified the following weed species within the Survey Area during the field survey:

e Utah State Noxious Weed

o0 Canada thistle: It was observed primarily in the seepage area near the wetland,
although it occurred sporadically in all the disturbed areas surveyed in the Survey
Area.

0 Houndstongue (Cynoglossum officinale): Its seed is bur-like, allowing it to be
transported and dispersed widely with ease along transportation corridors. It was
observed within the Survey Area along the existing horse trail.

e Invasive Species

0 Common mullein: It was observed in heavily disturbed areas. This plant is not
classified as a noxious weed but is considered invasive and should be removed
from the project area to prevent further spread prior to construction.

The majority of the noxious weed species observations occurred adjacent to high public-use areas
(e.g. near parking lots) and in other disturbed areas (e.g. near the dam abutments; in the clearing
next to the wetland) in patches and single occurrences. Noxious weeds were observed beyond the
limits of the Survey Area, as well, but were not recorded for the purposes of this project. The
presence of noxious weeds depended on the soil type, amount of disturbance and surrounding
land use. Observations regarding the conditions of the area within and adjacent to the Survey
Area indicate that general public use (outdoor recreation) has led to the spread and establishment
of noxious weed populations. Figure 2 indicates the general location of dense patches noxious
weed species identified during the survey. The USFS controls noxious weed establishment
adjacent to Silver Lake Flat Road but does not control establishment on the dam or within 50 feet
of the reservoir or Silver Creek. The North Utah County Water Conservancy District is
responsible for controlling the establishment of vegetation on the dam at its own discretion.

3.1.3.1 Noxious Weed Removal

Due to the presence of noxious weeds within the Survey Area, special provisions will be applied
prior to and during construction activities to prevent further spread. These provisions may
include, but are not limited to the following:

o Removal prior to the start of construction. Each removal method will be applicable to the
specific plant and all removed plants will be disposed off-site at an appropriate facility.
o0 Hand (annuals),
0 Mechanical (trimming or excavation of perennials and annuals), and
0 Herbicide (perennials and rhizomatous plants).
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3.2 Wildlife Survey

The wildlife survey focused on special-status wildlife species that have the potential to occur
within and immediately adjacent to the Survey Area. All wildlife species observed during the
survey were recorded and are listed in Appendix A. There were no known occurrences of
special-status wildlife species within the Survey Area and there were no observations made

during the site survey.

3.21 Wildlife Survey

Although no special-status wildlife species were encountered during the site survey, suitable
habitat for several sensitive species was identified. It is therefore recommended that, prior to any
ground-disturbing activities related to this project, a formal survey be conducted during the
appropriate time of year, typically from May to July.

The information documented in this section is compiled from existing data and lists within the
vicinity of Silver Lake Flat Dam. Table 3-5 identifies the wildlife species on the USFWS Utah
County list (USFWS 2013), the UDWRw (2012a, 2012b and 2012c) Utah Conservation Data
Center list for sensitive species occurring in the Dromedary Peak and Timpanogos Cave 7.5’
guadrangle maps, and the USFS Uinta National Forest list (USFS 2013). The definition of each
species status is listed in Chapter 3.1.2.

An informal species list of special-status wildlife that could occur within the survey area based on
presumed available and suitable habitat was developed. Suitable habitat is based on either the
known occurrence of species within or adjacent to the Survey Area, or the presence of breeding
or rearing grounds. If it was largely unknown whether suitable habitat exists for the species, then

the presence of suitable habitat was assumed in the table.

Table 3-5. Special-Status Wildlife Species

Common Name Scientific Name USFWS | State USFS ?;L??;f
Status' | Status’ | Status’

Present
Bald eagle Haliaeetus leucocephalus -- SoC S Yes
Bighorn sheep Ovis canadensis -- -- S No
Black swift Cypseloides niger -- SoC -- No
Bobolink Dolichonyx oryzivorus -- SoC -- No
Boreal toad Bufo boreas -- SoC S Yes
Canada lynx Lynx canadensis T -- T No
Columbia spotted frog Rana luteiventris -- -- S No
Ferruginous hawk Buteo regalis -- SoC -- Yes
Fisher Martes pennant -- -- S No
Flammulated owl Otus flammeolus -- -- S No
Fringed myotis Myotis thysanodes -- SoC -- Yes
Greater sage-grouse Centrocercus urophasianus C C S No
Kit fox Vulpes macrotis -- SoC -- No
Northern goshawk Accipiter gentilis -- CAS S Yes
Peregrine falcon Falco peregrines anatum -- -- S Yes
Short-eared owl Asio flammeus -- SoC -- No
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. USFWS | State | uses | ditable
Common Name Scientific Name 5 | Habitat
Status' | Status® | Status

Present
Spotted bat Euderma maculatum -- -- S Yes
Three-toed woodpecker Picoides tridactylus -- -- S Yes
Townsend’s big-eared bat Corynorhinus townsendii townsendii -- SoC S Yes
Yellow-billed cuckoo Coccyzusamericanus C C S No

Notes: TUSFWS Status — (E) Endangered, (T) Threatened, (C) Candidate
2 State Status — (CAS) Conservation Agreement Species, (SoC) Wildlife Species of Concern
3 USFS Status — (E) Endangered, (T) Threatened, (S) Sensitive
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SECTION 4
CONCLUSION

4.0 Conclusion

McMuillen completed the botanical and wildlife surveys for the proposed Survey Area of the
Silver Lake Flat Dam Rehabilitation Project, located in Utah County, Utah on October 2 and
October 3, 2012. An additional amphibian survey was conducted on June 27, 2013 and an
additional botanical survey was conducted on July 15, 2013. The survey was performed to help
NRCS identify potential constraints to construction, operation and maintenance activities
associated with the rehabilitation of the dam. Based on the document review and field survey,
McMillen concludes the following:

Special-Status Plant Species

There were no special-status plant species identified within the Survey Area. However, suitable
habitat for said species was noted. Therefore, a formal botanical survey is recommended prior to
any land-disturbing activities and during a suitable period within which sensitive species could
reasonably be detected.

Special-Status Wildlife Species

There were no special-status wildlife species identified within the Survey Area. However,
suitable habitat for said species was noted. Therefore, a formal wildlife survey is recommended
prior to any land-disturbing activities and during a suitable period within which sensitive species,
or indicators thereof, could reasonably be detected.

Noxious Weed Species

Utah-listed noxious weed species were identified within the Survey Area though the literature
search and site survey. The majority of the noxious species observations occurred in disturbed
areas adjacent to roads, parking areas or heavily used trails. Noxious weed species were also
observed outside the limits of the Survey Area, suggesting that conditions observed were not
unique to the surrounding landscape. It appears that general public use within the Survey Area
has contributed to the spread of noxious weeds through native plant destruction and spreading
seeds via vehicles, foot, and hoof traffic.
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APPENDIX A

OBSERVED SPECIESLIST
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Silver Lake Flat Observed SpeciesList

Plants

Scientific Name

Common Name

Abies concolor

white fir

Abies grandis

grand fir

Acer glabrum

Rocky Mountain maple

Acer grandidentatum

bigtooth maple

Acer negundo

boxelder

Achillea millefolium

common yarrow

Achnatherum |etter manii

letterman's needlegrass

Aconitum columbianum

columbian monkshood

Agrostis gigantea redtop

Agrostis stolonifera redtop bent, creeping bent
Alnusincana gray alder

Alnus viridis mountain alder

Amelanchier alnifolia

saskatoon serviceberry

Arctium minus

lesser burdock

Arctostaphylos uva-ursi kinnikinick
Asclepias speciosa showy milkweed
Aster spp. unknown

Bromusinermis

smooth brome

nodding plumeless thistle/

Carduus nutans

musk
Carex nebrascensis nebraska sedge
Carex phaeocephala dunhead sedge

Carex utriculata

northwest territory sedge

Cirsium arvense

canada thistle

Cornus sericea

redosier dogwood

Cynoglossum officinale

gypsyflower/ houndstounge

Dactylis glomerata orchardgrass
Danthonia intermedia timber oatgrass
Epilobium spp. willowherb

Equisetum arvense

field horsetail

Equisetum laevigatum

smooth horsetail

Fragaria vesca

woodland strawberry

Fragaria virginiana

virginia strawberry

Geranium spp. geranium

Geum macrophyllum largeleaf avens
Glyceria spp. Mannagrass
Grindelia squarrosa curlycup gumweed
Heliomeris multiflora showy goldeneye

Heracleum maximum

common cowparsnip

Juncus ensifolius

swordleaf rush

Lactuca serriola

prickly lettuce

Lonicera involucrata

twinberry honeysuckle

Lupinus spp.

lupine

Mahonia repens

creeping barberry

Maianthemum stellatum

starry false lily of the valley

Medicago lupulina

black medick

Medicago sativa alfalfa
Melilotus officinalis yellow sweetclover
Mertensia spp. bluebells
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Scientific Name

Common Name

Mimulus spp.

monkey flower

Osmorhiza berteroi sweetcicely
Paxistima myrsinites oregon hoxleaf
Phleum pratense timothy
Physocarpus spp. ninebark

Picea engelmannii

engelmann spruce

Plantago major

common plantain

Poa pratensis

kentucky bluegrass

Poa secunda

Sandberg bluegrass

Polygonum douglasii

douglas' knotweed

Populus angustifolia

narrowleaf cottonwood

Populus tremuloides

quaking aspen

Potentilla spp. cinquefoil
Psudotsuga menziesii Douglas fir
Quercus gambelii Gambel oak
Ranunculus spp. buttercup
Ribes spp. current
Rosa gymnocarpa wood rose
Rosa woodsii woods' rose
Rubus occidentalis raspberry

Rubus parviflorus

thimbleberry

Rudbeckia occidentalis

western coneflower

Rumex spp. dock
Rhynchospora spp. beak-sedge
Salix boothii booth's willow
Sambucus cerulea blue elderberry
Senecio serra tall ragwort

Slene menziesii

menzies' campion

Solidago canadensis

canada goldenrod

Symphoricarpos
oreophilus

mountain snowberry

Symphoricarpos spp. snowberry
Taraxacum officinale common dandelion
Thalictrum spp. meadow-rue
Tragopogon dubius yellow salsify
Trifolium pratense red clover
Trifolium repens white clover
Urtica dioica stinging nettle
Veratrum californicum california false hellebore
Verbascum thapsus common mullein
\eronica spp. speedwell

Viola spp. viola
Polygonatum spp. Solomon’s seal
Abies concolor white fir

Abies grandis grand fir

Acer grandidentatum bigtooth maple
Acer negundo boxelder

Achillea millefolium

commaon yarrow

Achnatherum lettermanii

letterman’s needlegrass

Aconitum columbianum

columbian monkshood
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Animals

Scientific Name

Common Name

Mammals

Odocoileus hemionus Mule deer
Neotamias umbrinus umbrinus | Chipmunk
Urocitellus armatus Squirrel

Birds

Megaceryle alcyon

Belted Kingfisher

Corvus corax

Raven

Anas spp.

Duck

Bonasa umbellus

Ruffed grouse

Indirect Wildlife Observations:

Deer beds/tracks in wetland area
Elk scat in wetland area
Ungulate imprints in wetland area
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APPENDIX B

SITE PHOTOGRAPHS

Final Botanical & Wildlife Survey August 23, 2013



NRCS - Utah Silver Lake Flat Plan-EA

Plants

Photograph 1 (10/4/2012) — Silver Lake Flat Reservoir L ooking Northwest from Dam

Photograph 2 (10/4/2012) — Silver Lake Flat Reservoir Looking South
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Photograph 3 (10/4/2012) — Silver L ake Flat Reservoir Eastern Shorédline

Photograph 4 (10/4/2012) — Silver Lake Flat Reservoir Western Shordine
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Photograph 5 (10/4/2012) — Upstream Face of Silver Lake Flat Dam

Photograph 6 (10/3/2012) — Downstream Face of Silver Lake Flat Dam
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Photograph 7 (10/3/2012) — Typical Forest Downstream of Silver Lake Flat Dam

Photograph 8 (10/3/2012) — Silver L ake Flat Dam Spillway
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Photograph 9 (10/3/2012) — Mullein on Left Abutment of Silver Lake Flat Dam

Photograph 10 (10/3/2012) — L eft Abutment of Silver Lake Flat Dam
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Photograph 11 (10/3/2012) — Wetland A Alder and Sedge L ooking Southeast

Photograph 12 (10/3/2012) — Wetland A L ooking Northwest
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Wildlife

Photograph 13 (10/3/2012) — Ruffed Grouse Near Wetland A

Photograph 14 (10/4/2012) — Deer Tracksin Reservoir
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Photograph 15 (10/3/2012) — Typical Amphibian Habitat Consisting of Woody Debrisand
Small Poolsin Wetland A
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UNITED STATES DEPARTMENT OF AGRICULTURE
NATURAL RESOURCES CONSERVATION SERVICE, UTAH

Summary Report of Cultural Resources Inventory

N

Project Name: Silver Lake Flat Dam Rehabilitation Cultural Resource Survey, Utah County, Utah

Utah State Antiquities Project Number: U-12-XN-1053f

Report Date: April 1, 2013 4. Date(s) of Survey: November 4 and 5, 2012
Responsible Individuals

Principal Investigator: John W. Jones (Native-X, Inc.)

Field Supervisor: John W. Jones (Native-X, Inc.)

Report Author(s): John W. Jones (Native-X, Inc.)

Fieldwork Location:
County: Utah
USGS Maps: USGS 7.5’ Series Timpanogos, Utah 1993 quadrangle
USGS 7.5’ Dromedary Peak, Utah 1975 quadrangle
Township: 4 South Range: 2 East Section(s): 1
4 South Range: 3 East Section(s): 6,7

Description of the Area of Potential Effects (APE): The Natural Resources Conservation Service
(NRCS) is proposing to fund rehabilitation of the Silver Lake Flat Dam in the American Fork Canyon in
northern Utah County, Utah. Silver Lake Flat Dam is located within the boundaries of the Uinta-Wasatch-
Cache National Forest. The United States Forest Service (USFS) is a cooperating agency in the project.
The National Environmental Policy Act (NEPA) and the Council on Environmental Quality’s regulations at
40 CFR Parts 1500-1508 require an evaluation of potential environmental impacts associated with federal
projects and actions. The environmental impacts from the proposed rehabilitation of the dam will be
documented in the form of a Watershed Plan-Environmental Assessment (Plan-EA). The dam was built in
1971.

The North Utah County Water Conservation District has requested financial and technical assistance for
the proposed rehabilitation of Silver Lake Flat Dam. NRCS is partially funding this project through the
Small Watershed Rehabilitation Amendments (PL 106-472) which authorizes funding and technical
assistance to rehabilitate aging flood control dams built under the Small Watershed Program (PL83-566).
Rehabilitation of the Silver Lake Flat dam would consist of measures to meet current NRCS and Utah Dam
Safety regulations, current engineering standards and extend the life of the dam for 71 years starting in
2017. Specific actions related to dam rehabilitation are presented below in Section 12.

The area of potential effect (APE) includes the dam and immediate area, the corresponding reservoir and a
short distance downstream from the dam, an access road, and a staging area. This equates to block
areas totaling approximately 79 acres and approximately 3.2 miles of access road. Figures 1 and 2
(attached) show the project vicinity and location.

Literature Review Summary: A records search was completed with the Utah State Historic Preservation
Office (SHPO) on October 29, 2012. A review of General Land Office (GLO) plat maps and the National
Register of Historic Places (NRHP) online database was also completed. Three previous surveys (U-76-
FS-0164, U-89-FS-0489, and U-04-FS-1067) were noted to have been completed within a mile of the
current project area. U-04-FS-1067 (Silver Lake Tract) was actually conducted immediately adjacent to the
project area, southeast of the dam. The survey was completed for fuels reduction within the summer
homes tract. No sites were found during any of the previous surveys. Additional prefield, however,
discovered one previously recorded mine site (42UT902) that was recorded in relation to a mine closure
project (A.F. Mine Closures) in 1993; report number U-93-FS-0523. The site is located approximately %
mile northwest of the current project area.



Report U-12-XN-1053f Page 2

9. Area Inventoried for Cultural Resources:

PRIVATE FEDERAL STATE TRIBAL

USFS
79 acres block
3.2 miles road (~38 acres)
Total 117 acres

Intensive:

10. Description of Inventory Methods: Archaeologist John W. Jones (M.A., R.P.A.) and archaeological
intern Steven Jones from Native-X, Inc. intensively examined the majority of the block survey areas
utilizing pedestrian transects spaced at less than 50 feet (15 meters) apart: Approximately 70 acres of the
79 acre project area were surveyed (about 9 acres were under water at that time - Silver Lake Flat
Reservoir). Additionally, linear survey was conducted on 3.2 miles of access road. Survey width was
about 40 feet or approximately 12 meters. This included the road, as well as 2-4 meters on either side.
Total area for the linear survey is estimated at 38 acres.

Ground visibility ranged from good to nonexistent. Special attention was paid to areas with better visibility,
as well as areas exhibiting mineral soil such as cleared areas, rodent mounds, and rootwads. New survey
is shown on Figure 2.

11. Description of Findings: No sites or isolated finds were discovered during the course of this inventory.
However, it should be noted that several hundred modern arborglyphs were observed in the dense aspen
grove located adjacent to the western edge of Silver Lake Flat Reservoir. None of the dates observed on
the trees predate construction of the dam (1971). Dates observed ranged from 1974 to 2012.

12. Summary/Recommendations:

The North Utah County Water Conservation District has requested financial and technical assistance for
the proposed rehabilitation of Silver Lake Flat Dam. NRCS is partially funding this project through the
Small Watershed Rehabilitation Amendments (PL 106-472) which authorizes funding and technical
assistance to rehabilitate aging flood control dams built under the Small Watershed Program (PL83-566).

The APE includes the dam and immediate area, the corresponding reservoir and a short distance
downstream from the dam, an access road, and a staging area. This equates to block areas totaling
approximately 79 acres and approximately 3.2 miles of access road (~38 acres). The APE is located in
Section 1 of Township 4 South, Range 2 East and Sections 7 and 8 of Township 4 South, Range 3 East
(Salt Lake Base Meridian). It is depicted on the Timpanogos, Utah (1993) and Dromedary Peak, Utah
(1975) USGS 7.5 minute series topographic quadrangles.

Prefield research shows that no previous surveys have occurred within the project area; however, three
inventory and one mine closure projects have occurred within one mile. No previously recorded sites are
known to exist within the project area; however, one previously recorded mine site was noted about % mile
northwest of the current project area.

A pedestrian inventory was conducted by Native-X, Inc. on November 4 and 5, 2012. Approximately 108 of
the 117 acres comprising the project were surveyed for cultural resources (about 9 acres were under
water). No new sites or isolated finds were located during the course of the survey. The Silver Lake Flat
Dam was built in 1971 and is not currently eligible for the National Register of Historic Places as it has not
met the 50 year requirement. The structure has not played a large role in the local, regional or national
history (Criterion A). It is not associated with historic individuals (Criterion B). While the structure has
excellent integrity, being little changed from its original appearance and function, the earth-filled dam is the
single most common design for small reservoir dams. The Silver Lake Flat Dam is neither an archetypical
nor unique example of the type. It has little potential to reveal important historical information. Because of
this lack of significance, there is little reason to waive the 50 year requirement.
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Specific Dam Rehabilitation Activities

Rehabilitation of the dam would consist of measures to meet current NRCS and Utah Dam Safety
regulations, current engineering standards and extend the life of the dam for 71 years starting in 2017.
Rehabilitation of the dam would include the following measures:

e Place riprap on the existing upstream face of the dam to protect the slope from erosion at varying
water surface elevations in the reservoir. Some of the existing riprap near the western dispersed
parking area would be utilized on the upstream dam face protection.

e Place and compact additional fill on the downstream face of the dam to increase slope stability.
Some of this fill material would be excavated from the reservoir near the western dispersed parking
area. The sediment deposition layer would not be used and the native fill material underneath the
sediment would be utilized.

e Raise the elevation of the spillway 2.5 feet to add extra storage capacity in the reservoir without
overtopping the dam during the PMF. The new storage capacity would be increased from the existing
capacity of 1,011 ac-ft to 1,120 ac-ft;

e Replace existing spillway to pass the PMF (worst-case scenario flood event);

e Install a toe drain at the downstream toe of the dam to collect and convey seepage water away from
the dam infrastructure;

¢ Replace the two (2) low-level outlet gates in the reservoir;
e Clear vegetation for dam rehabilitation;

e Improvements to the existing unpaved USFS Silver Lake Flat Road from the Granite Flat
Campground past the dam to the northern side of the reservoir, including the installation of 0.5- to 1-
foot of gravel and road drainage features, would be required for heavy machinery, cement and dump
truck access to the project site; and

e Utilize the Horse Transfer Station off of Granite Flat Campground Road, dispersed parking area on
the west side of the reservoir and the Silver Lake Trailhead as staging.

¢ Install a seepage monitoring system on the downstream side of the right abutment.

Replacing the spillway would consist of demolishing the existing spillway and removing all material from the
dam. A new open channel concrete spillway designed to pass the PMF would be installed in the same
location as the existing spillway. A new rock riprap plunge pool would be created approximately 50 feet
downstream from the existing plunge pool at the base of the new fill. The existing low level outlet would
also be extended approximately 50 feet to the new spillway outlet. Construction activities would be
expected to be completed in one season during the months of May through October in 2014.

For the purposes of Section 106, NRCS has assumed the status of the lead Federal Agency for this
undertaking. The U.S. Forest Service and the U.S. Army Corps of Engineers will function as
cooperating agencies in the consultation process.
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August 22, 2012

Ana Vargo PG

USDA-NRCS

125 S State St Rm 4010

Salt Lake City, UT 84138-1100

RE: UT00276 — Silver Lake Flat, Seepage Collection Along the Horse Trail
Ms. Vargo:

On August 7, 2012, we visited with you and others at the Silver Lake Flat Dam to observe
seepage downstream of the dam along the horse trail. The seepage begins approximately 250
below the right downstream toe of the dam and extends for a length of approximately 500’ along
the tree line.

While on site, discussions were held regarding the installation of a drain collection system in the
area to provide for collection and measurement of the seepage flows. At that time you requested
a written statement on the need and purpose of the seepage collection system. This letter should
serve as response to that request.

We feel that a collection system is needed in the referenced area to provide for collection of
seepage water, monitoring for erosion and measurement of seepage flow rates in relation to
reservoir head. A collection system will minimize the chances of internal erosion of foundation

materials by seepage flows. We feel this is an important issue to address as we seek to
rehabilitate the Silver Lake Flat dam and extend its service life.

If you have any questions or would like to discuss this letter in further detail, please contact me
at (801) 538-7376 or Everett Taylor at (801) 538-7372.

Sincerely

T e fe

David K. Marble, P.E.
Assistant State Engineer - Dam Safety

DKM/ewt/jm

cc: Bill Leeflang — UT Division of Water Resources
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1594 West North Temple, Suite 220, PO Box 146300, Salt Lake City, UT 84114-6300
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