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Ackley Lake Rehabilitation Project:
Draft Environmental Assessment and
MEPA Checklist

1. Type of proposed state action:

The replacement gf the spillway, existing toe drains and outlet works with a
new structure, and the construction of a toe berm to control high artesian
pressures. Additionalwork may include the installation of an auxiliary spillway in
the existing dike. Replacement of the spillway, drains and outlet works is needed
due to the age and progressive deterioration of the existing structures, and the
failure of the existing spillway to meet current standards. The addition of an
auxiliary spillway will provide for large flood passage.

2. Agency authority for the proposed action:

The Montana Legislature enacted statute 85-1- 101 (1) through (6)
MCA, which states: "lt is hereby declared as follows

(1) The general welfare of the people of Montana, in view of the state's
population growth and expanding economy, requires that water resources
of the state be put to optimum beneficial use and not wasted

(2) The public policy of the state is to promote the conseryation,
development, and beneficial use of the state's water resources to secure
maximum economic and social prosperity for its citizens.

(3) The state, in the exercise of its sovereign power, acting through the
department of natural resources and conservation, shall coordinate the
development and use of the water resources of the state so as to effect full
utilization, conservation, and protection of its water resources.

(4) The development and utilization of water resources and the efficient,
economic distribution thereof are vital to the people in order to protect
existing uses and to assure adequate future supplies for domestic,
industrial, agricultural, and other beneficial uses.

(5) The water resources of the state must be protected and conserved
to assure adequate supplies for public recreational purposes and for the
conservation of wildlife and aquatic life.

(6) The public interest requires the construction, operation, and
maintenance of a system of works for the conservation, development,
storage, distribution, and utilization of water, which construction, operation,
and maintenance is a single object and is in all respects for the welfare and
benefit of the people of the state. 
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Name of project: Acklev Lake Dam Rehabilitation Proiect

3. Name, address phone number of project sponsor :

State Water Projects Bureau, MT. Dept. of Natural Resources &
Conservation, 1 424 9th Ave., P.O. Box 201601 , Helena, MT 59620-
1601 (406) M4-6646

4. Gonstruction Timeline:

Estimated Commencement Date: October 2008
Estimated Completion Date: March 2009
Current Status of Project Design (% complete) 65%

5. Location affected by proposed action (county, range and
township):

The dam and reservoir is located in Judith Basin County, Township 14N,
Range 14E, in portions of Section 22,27 and 28, approximately 4 miles
southwest of Hobson. The land where the dam and reservoir are located is
owned by the DNRC (Figure 1)
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Fiqure 1. Local area mao of Acklev Lake Proiect

Project size -- estimate the number of acres that would be directly
affected that are currently:

(a) Developed:
Residential
lndustrial

(b) Open SpaceMoodlands/Recreation

(c) Wetlands/Riparian Areas

Acres

(d) Floodplain 0

(e) Productive:
lrrigated cropland 0
Dry cropland 0
Forestry 0
Rangeland 0
Other (dam, dike
and immediate
surrounding area 15

0
0

0

0



7. Listing of any other Local, State or Federal agency that has
overlapping or additional jurisdiction.

(a) Permits: All permits will be obtained prior to applicable
project construction.

The following permits would be needed:

Aoencv Name Permit Status

MT DEQ

MT DEQ

MT DEQ

MT DNRC

Short-Term Exemption from Surface
Water Quality (318 Authorization)

Construction De-Watering Permit

Stormwater Permit

Dam Safety Permit

Pending

Pending

Pending

Pending

Pending

Pending

Corps of Engineers Federal Glean Water Act (404 Permit)

MT Historic Preservation Cultural Clearance
Office

Funding:

Estimated Total Project Cost Approximately $ 1.487,257 (including in-kind)

(b)



(c) Other Overlapping or Additional Jurisdictional
Responsibilities:

Aoencv Name Tvpe of Responsibilitu
State Historic Preservation Office Cultural Resource Protection

8. Narrative summary of the proposed action or project including the
benefits and purpose of the proposed action:

Ackley Lake Dam is located in Judith Basin County, approximately 4 miles south of
Hobson at township 14 north, range 14 east, section 22. The dam was originally
constructed in 1938 by the Montana State Water Conservation Board and currently is
owned by the Montana Department of Natural Resources and Gonservation (DNRC).
The project is operated and maintained by the Ackley Lake Water Users Association
(wuA).

Ackley Lake is an off-stream reservoir with an approximate storage capacity of 5,972
acre-feet at the normal operating pool elevation of 4316.3 feet (O&M Manual, 2001).
The average top of dam elevation is 4324.0 feet. The reservoir is primarily used for
irrigation and recreation and is supplied from a diversion on the Judith River. Surface
area at normalfull pool is 260 acres. The drainage area covers 2.6 square miles.
Ackley Lake State Park surrounds most of the reservoir and is a popular recreation
area, with fishing the most common activity. The dam is a zoned earth embankment
which according to original construction drawings was constructed of an impervious
earth and gravel upstream zone and a pervious gravel and earth downstream shell.
An upstream cutoff trench and toe drains constructed of 8-inch diameter perforated
corrugated iron pipe and clean gravelwere also included in the origlnal design.

The dam is showing signs of deterioration due to its age. The existing drain system
is not functioning and is unable to safely divert seepage from the dam. This could
potentially affect the structural integrity of the dam, creating a serious public health
and safety concern if repairs are not made. Ackley Lake Dam is classified as a high
hazard structure, meaning a loss of life could occur should the dam fail. This
classification is not a reflection of the actual condition of the structure. In the "Ackley
Lake Spillway Analysis" completed in December 2007 by HKM Engineering of Billings
Montana, an assessment of the population at risk and the estimated loss of life
associated with a dam failure were determined for Ackley Lake Dam. The population
at risk was determined to be 47 persons with an estimated loss of life of
approximately 3 people resulting from a Vz probable maximum flood (PMF) breach.
According to the State of Montana Dam Safety Standards, the inflow design flood
(lDF) is based on the estimated loss of life, which for Ackley Lake Dam results in a
3000-year flood event. The current spillway does not meet this standard.
Replacement of the spillway is also needed due to age related structural
deterioration. The dam has excessive seepage and high artesian pressures. This
could affect the structural stability of the embankment, thereby increasing the
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potential for failure. The outlet conduit is also in poor condition and needs to be
replaced.

The proposed rehabilitation includes the replacement of the spillway with a new
structure that can safety pass the lDF, the installation of new toe drains, the
construction of a toe berm to protect against the high artesian pressures, the
replacement of the outlet works, widening and leveling of the dam crest, and the
construction of a dike (auxiliary) spillway (approximately 900 feet south of the right
abutment). This additional spillway is proposed to provide additional spillway capacity
so large floods can safely be passed between the main and auxiliary spillways.
Approximately 53,000 cubic yards of material will be utilized in the construction, with
approximately 15 acres of surface disturbance. This project will also involve the
drawdown of the reservoir to approximately 325 acre-feet of water (about 40 surface
acres). The established minimum under normal conditions is 458 acre-feet. The
purpose of the drawdown is to allow access to upstream face of the dam for the
installation of the new outlet structure and conduit. The reservoir would be allowed to
begin filling once the project is completed in December 2008. Access to the inlet area
would be along the crest of the dam and right abutment. Small amounts of sediment
may enter the outlet canal, however, it is not anticipated that any significant amount of
sediments will move downstream into the Judith River. The outlet canal would be dry
for the duration of the project. Due to the lower than normal water level with the
proposed drawdown, there is an increased r:isk to the stocked fish in the reservoir, with
the potential for some reservoir fisheries losses. This is due to the anticipated higher
than normal water temperatures, temporary increases in turbidity, and lower dissolved
oxygen levels. In order to reduce potential impacts related to increased turbidity, the
reseruoir would be slowly drawn down to the proposed 32S-acre-feet of storage, with
the drawdown beginning in August, 2008 and completed by the proposed construction
start date in September, 2008. Short-term, temporary impacts to recreational use are
anticipated as a result of the construction and reservoir draw down.

Rehabilitation of the dam would significantly reduce the potentialfor loss of life and
would provide for the continued use of the reservoir for agricultural irrigation,
recreation and fisheries. Rehabilitation would bring the structure up to code and
extend its useful life for another 50 to 75 years. The cost of the needed
rehabilitation is estimated to be $1,400,000. Sustaining the area's economy,
providing irrigation and stock water, protecting fisheries resources, wildlife habitat,
and recreational use would be other important benefits of this project.

The Montana Department of Environmental Quality, State Historic Preservation Office
and Natural Heritage Program have been contacted concerning potential impacts to
water resources,'historic resources and the presence of any species of special
concern within the vicinity of the proposed project, respectively. Montana Fish,
Wildlife and Parks were consulted concerning potential impacts to fish, wiHlife and
recreational resources. The Corps of Engineers was also contacted on 404
permitting requirements. The DNRC Water Operations Bureau has been consulted
concerning the Dam Safety Permit. lt is anticipated that the project will not cause any
significant or long-term, permanent adverse impacts to the environment. The design
plans and design report executive summary are provided in Appendix A.



Downstream face of dam

Outlet and drain pipe



Upstream face of dam

Temporary repairs being made to a seepage area in June, ZOO4



Inlet Canal

PART II. ENVIRONMENTAL REVIEW

1. Description and analysis of reasonable alternatives (inctuding the
no action alternative) to the proposed action whenever
alternatives are reasonably available and prudent to consider and
a discussion of how the alternatives would be implemented:

Alternative A: No Action

This would result in the continuation of a potentially unsafe condition at a
ciesignated high hazard dam. Faiture to address the excessive seepage and
high artesian pressures would affect the dam's safe operation. This in turn
could atfect the structure's integrity and increase the risk to the public and
property downstream. This risk would increase overtime. In addition, the
supply of irrigation water could be negatively affected, resulting in potentially
severe economic hardship to the area's agricultural economy. Recreational
use would be negatively affected and fisheries and wildlife resources
associated with the reservoir would be harmed.

l_0



Alternative B: Proposed Action / Preferred Alternative

The proposed rehabilitation includes the replacement of the spillway with a new
structure that can safety pass the lDF, the installation of new toe drains, the
construction of a toe berm to protect against the high artesian pressures, the
replacement of the outlet works, widening and leveling of the dam crest, and
the construction of a dike (auxitiary) spillway (approximately 900 feet south of
the right abutment). This additional spillway is proposed to provide additional
spillway capacity so large floods can safely be passed between the main and
auxiliary spillways. The repair work and improvements will enhance dam
safety and longevity and promote etfective water conservation for irrigation
needs. Protecting the area's agricultural based economy, providing irrigation
and stock water, protecting fisheries resources, wildlife habitat, wetlands, and
recreational use would be achieved under this alternative. Design drawings
and the HKM Design Alternatives Report Executive Summary are provided in
Appendix A.

Evaluation, listing of mitigation, stipulation, or other control
measures enforceable by the agency or other government ageney:

Other than the requirements associated with the permits mentioned in
Section 7(a) on page 5 of this report, there are no formal stipulations of
mitigation or other controls associated with the proposed action. This
action does not involve any permanent or long-term permits or granting
of a license on which stipulations would be placed

PART III. PUBLIC PARTICIPATION

1. Describe the level of public involvement for this project if any,
and, given the complexity and the seriousness of the
environmental issues associated with the proposed action, is the
level of public involvement appropriate under the circumstances?

The public will be notified by way of a public notice on DNRC web page
at www.dnrc.mt.qov . Individual notices will be sent to the State Water
Projects Bureau standard EA distribution list (as presented on the cover
page of this EA) and to those that have requested a copy.

Duration of comment period:

A 30-day comment period is proposed. This level of public involvement
is appropriate for the scale and scope of the proposed action. Opening
and closing dates for comments are provided on the EA Cover Letter
and Distribution List.

1_ 1_



1.

PART IV. EA PREPARATION

Based on the significance criteria evaluated in this EA, is an EIS
required?
lf an EIS is not required, explain whv the EA is the appropriate
level of analysis for this proposed action.

Based on an evaluation of the primary, secondary, and cumulative
impacts to the physical and human environment under the Montana
Environmental Protection Act (MEPA), this environmental review found
no significant impacts from the proposed action. In determining the
significance of the impacts, the DNRC assessed the severity, duration,
geographic extent, and frequency of the impact, the probability that the
impact would occur or reasonable assurance that the impact would not
occur, growth-inducing or growth inhibiting aspects of the impact, the
importance to the state and to society of the environmental resource or
value affected, and precedent that would be set as a result of the
proposed action that would commit the DNRC to future actions; and
potential conflicts with local, state or federal laws. Therefore, an EA is
the appropriate level of review and an EIS is not required.

Name, titte, address and phone number of the person(s)
responsible for preparing the EA:

Conservation

James P. Domino
Environmental Science Specialist
State Water Projects Bureau
Montana Department of Natural Resources and

14249th Avenue, P.O. Box 201601
Helena, MT 59620-1601
(406) 444-6622
e-mail idomino@mt.qov

3. List of agencies consulted during preparation of the EA:

Montana Department of Fish, Wildlife & Parks
Montana State Historic Preservation Office
Montana Natural Heritage Program - Natural Resources Information System
Montana Department of Environmental Quality
Montana Department of Natural Resources and Conservation, Water
Operations Bureau, Dam Safety Section
U.S. Army Corps of Engineers

L2



4.

A.

Evaluation of the impacts of the Proposed Action including secondary
and cumulative impacts on the Physicaland Human Environment.

PHYSICAL ENVIRONMENT

Narrative Description and Evaluation of the Cumulative and Secondary Effects on Land Resources:

1b. Soilwould be disturbed during the excavation and construction process, which willcause
some erosion, compaction, and loss of soil over-covering. Approximately 53,000 cubic yards of
materialwill be utilized in the construction, with approximately 15 acres of surface disturbance.
The effects would be minor and non-significant. Alldisturbed areas would be reclaimed and
regraded.

1d.) The upstream face of the dam and associated reservoir shoreline will be modified to allow for
construction access and the installation of the new inlet structure. The dike spillway would involve
modification of the dike to accommodate the new structure and allow for consiruction access. lmpacts
associated with the proposed alternative are considered minor and non-significant in the short and
long-term.

1. LANDRESOURCES

Will the proposed action result in:

IMPACT * Can
lmpact Be
Mitigated
*

Comment
lndexUnknown * None Minor *

Potentially
Significant

a. **Soil instability or changes in geologic
substructure?

X

b. Disruption, displacement, erosion, compaction,
moisture loss, or over-covering of soil, which would
reduce oroductivifu or fertilitv?

X 1b.

c. **Destruction, covering or modification of any
unique oeolooic or ohvsical features? X

d. Changes in siltation, deposition or erosion patterns
that may modify the channel of a river or stream or the
bed or shore of a lake?

X 1d .

e. Exposure of people or property to earthquakes,
fandsfides, ground failure, or other natural hazard?

X

f. Other: X

13



2. 4!E

Will the proposed actaon result in:

IMPACT *
Can
lmpact Be
Mitigated *

Comment
lndexUnknown * None Minor,*

Potentially
Signiticant

a. **Emission of air pollutants or deterioration ol
ambient air qualig? (Also see 13 (c).)

X 2a.

b. Creaiion of obiectionable odors? X

c. Alteration of air movement, moislure, or
temperature patterns or any change in climate, either
locallv or reqionallv?

X

d. Other: X

Narrative Description and Evaluation of the Cumulative and Secondary Eflects on Air Resources (attach
additional pages ot narrative if needed):

2a. Minor and temporary dust and vehicle emissions would be created by equipment during
construction. The effect would be non-significant and end with the completion of the project.

1,4
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Will the proposed action result in:

a. *Discharge into surface water or any alteration of
surtace water quality including but nol limited to

b. Changes in drainage patterns or the rate and amount

c. Alteration of the course or magnitude of floodwater or
other flows?

d. Changes in the amount of surface water in any water
body or creation of a new water body?

e. Expasure of people or property to water related

h. Increase in risk of contamination of surface or

j. Effects on other water users as a result of any

k. Effects on other users as a resull of any alteration in
surface or groundwater quantity?

and Evaluation of the Cumulative and Secondary on Water Resources:

3a. The proposed action may cause an increase in turbidity, but the increase would be
temporary and non-significant. Stipulations limiting surface waterdischarge turlcidity as required
under the DEQ MPDES permits would be closely monitored and adhered to. lt is not anticipated
that significant amounts of sediments would enter the outlet canal or the Judith River, as the
outlet canal would be dry for the duration of the project.

3d.) The reservoir would be lowered to approximately 325 acre-feet of storage for the duration of the
project. The normal minimum pool is 458 acre-feet. The reservoir would begin filling and return to normal
operations upon project completion, tentatively scheduled for December 2008. The changes in the amount
of surface water are temporary, non-significant and would end upon completion of the project.

3h. The risk of water contamination exists due to heavy equipment use in the area around the
dam, dike and outlet canal. This impact is minor, temporary, non-significant and would end with
the completion of the project. The risk would be mitigated by insuring that all equipment is
properly maintained with no fluid leaks. Construction equipment refueling would take place at
an otf-site location away from the dam, reservoir and canal.

3k.) The repairs under the proposed altemative would eliminate the existing storage restrictions.
Downstream water users would benefit by the availability of additional water for irrigation.

31.) Anglers and recreationists would be impacted due to a lack of water and the potential loss
of the fisheries resources. Refilling and restocking the reservoir would mitigate these impacts.

All these effects would be short-term and end with the normal filling of the reservoir, which would
begin in the winter of 2008/09 (contingent upon the return of normal or near normal precipitation patters for the
region). No long-term significant impacts are anticipated to water quality or quantity, downstream water users,
recreationists, anglers or to fisheries habitat as a result of the proposed altemative.

1_5
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Will the proposed action result in?

IMPACT * Can
lmpact Be
Mitigated
18

Comment
lndexUnknown * None

Minor
*

Potentially
Significant

a. Changes in the diversity, productivity or abundance
of plant species (including trees, shrubs, grass, crops,
and aouatic plants)?

X

b. Alteration of a plant community? X 4b.

c. Adverse effects on any unique, rare, threatened, or
endanoered soecies?

X 4c.

d. Reduction in acreage or productivity of any
aoricultural land?

X

e. Establishment or sDread of noxious weeds? X 4e.

f. Other: X

Narrative D'escriptaon and Evaluation of the Cumulative and Secondary Effects on Vegetation (attach additional
pages of narrative if needed):'ta.

4b. Some native grasses, sage, trees and shrubs would be disturbed from the excavation and
construction. The impacts would be non-significant and minor and are negligible due to the
reclamation and reseeding of the disturbed area.

4c. There are no documented observations of any other threatened or endangered plants, or plant
species of specialconcern within the proposed project site.

4e. An increase in noxious weeds may occur due to soil disturbance and equipment operation.
Etfects are negligible in the long-term because of reclamation and weed control implementation.

L6



** 5. EISHIWIEIIEE
Will the proposed action result in:

a. Deterioration of critical fish or wildlile habitat?

b. Changes in the diversity or abundance of game

c. Changes in the diversity or abundance of non-game

e. Creation of a barrier to the migration or movement of

f. Adverse effects on any unique, rare, threatened, or'

g. Increase in conditions that stress wildlife populations
or limit abundance (including harassment, legal or illegal

Narrative Description and Evaluation of
additional pages of narrative if needed):

on Fish and Wildlife (attach

5a.) The drawdown of the reservoir to 32S-acre-feet may adversely affect the existing
stocked reservoir fisheries resource. The reservoir is an off-storage facility and is
annually stocked. The reservoir is not considered criticalfisheries habitat and the
impacts are not considered significant in the long-term. The reservoir could be
restocked in 2009.

5f.) A file search was conducted by the Natural Heritage Program. No threatened,
endangered or species of special concern are known to exist in the project area. lt is not
anticipated that the proposed action would significantly impact any listed wildlife or fisheries
species of special concern.

5g.) The stocked reservoir fish would become stressed due to the low water levels and
increased temperatures associated with the action alternative. This impact would end with
the normalfilling of the reservoir, the resumption of normal, routine dam operations, and the
restocking of the reservoir. Local wildlife within the immediate vicinity of the project location
(e.9. mule and whitetail deer, antelope, raptors, waterfowl) would experience a temporary
increase in stress due to the construction activity. The wildlife would most likely avoid the
immediate work site during construction. This impact would be minor, non-significant and end
upon project completion.

All non-significant but potentially adverse impacts to fish and wildlife resources will be
temporary, minor, short-term and end upon completion of the project.

t7



B. HUMAN ENVIRONMENT

Narrative Description and Evaluation of the Cumulative and Secondary Effects on Noise/Electrical Effects
(attach additional pages of narrative if needed):

6a. There will be a temporary increase in noise levels during construction. This would
end after completion of the construction activity. There are no residences adjacent to the
site that would be disturbed by the activity.

6. NO|SE/ELECTRICAL EFFECTS

Will the proposed action result in:

IMPACT,t

Can
lmpact Be
Mitioated *,

Comment
lndexUnknown * None

Minor
*

Potentially
Significant

a. Increases in existinq noise levels? X 6a.

b. Exposure of people to serve or nuisance noise
levels?

x

c. Creation of electrostatic or electromagnetic effects
that could be detrimental to human health or DroDertv?

x

d. Interference with radio or television reception and
ooeration?

X

e. Other: X

J-U
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Will the proposed action result in:

IMPACT *
Gan
lmpact Be
Mitioated {,

Comment
lndexUnknown * None Minor r

Potentially
Significant

a. Alteration of or interference with the productivity or
profitabilitv of the existino land use of an area?

X

b, Conflict with a designated natural area or area of
unusual scientilic or educational imoortance?

X

c. Conflict with any existing land use whose presence
would constrain or polentially prohibit the proposed
action?

X

d. Adverse effecls on or relocation of residences? X

e. Increase regulatory restrictions on private property? X

f. Other: X

Narrative Description and Evaluation ot the Cumulative and Secondary Effects on Land Use (attach additional
pages of narrative if needed):
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Will the proposed action result in:

IMPACT *
Can
lmpact Be
Mitioated {,

Comment
lndexUnknown * None Minor *

Potentially
Significant

a. Risk of an explosion or release of hazardous
substances (including, but not limited to oil, pesticides,
chemicals, or radiation) in the event of an accident or
other forms of disruotion?

X

b. Atfect an existing emergency response or
emergency evacuation plan, or create a need for a
new plan?

X

c. Creation ol any human health hazard or potential
hazard?

X

d. Other: x

Narrative Description and Evaluation of the Curnulative and Secondary Effects on RisUHealth Hazards (attach
additional pages of narrative if needed):



9. COMMUNITY IMPACT

Will the proposed action result in:

IMPACT *
Gan
lmpact Be
Mitiqated {,

Comment
lndexUnknown r. None Minor *

Potentially
Significant

a. Alteration of the location, distribution, density, or
growth rate of the human population of an area?

X

b. Alteration of the social structure of a communitv? X

c. Alteration of the level or distribution of employment
or communitv or oersonal income?

X

d. Chanqes in industrial or commercial activitu? X

e. lncreased traffic hazards or etfects on existing
transportation facilities or pattems of movement of
people and ooods?

X

f. Other: X

Narrative tlescription and Evaluation of the Cumulative and Secondary Effects on Community lmpact (attach
additional pages of narrative if needed):



f -

i

tn tr l lRl le sFnvtntrcrraytrentrrt  tr tFc IMPACT,t

Can
lmpact Be
Mitiqated,',

Comment
lndex

Will the proposed action result in:
Unknown * None Minor '*

Potentially
Significant

a. Will the proposed action have an effect upon or
result in a need for new or altered governmental
services in any of the following areas: fire or police
protection, schools, parkVrecreational f acilities, roads
or other public maintenance, water supply, sewer or
septic systems, solid waste disposal, health, or other
governmental services? lf anv, specifv:

X 10a.

b. Will the proposed action have an etfect upon the
local or state tax base and revenues?

X

c. Will the proposed action result in a need for new
facilities or substantial alterations of any of the
following utilities: electric power, natural gas, other fuel
supply or distribution svstems, or communications?

X

d. Will the proposed action result in increased use of
anv enerov source?

X

e. Define proiected revenue sources 10e,

f. Define projected maintenance costs. 10f.

g. Other: X

Narrative Description and Evaluation of the Cumulative and Secondary Effects on Public
Seryices/Taxedt tilities (attach additional pages of narrative if needed):

10a. The proposed action would not have an effect upon or result in a need for new or
altered governmental services.

10e. The DNRC State Water Projects Bureau and the Ackley Lake Water tJsers
Association will provide funding for the project. Funding sources are identified on page 5,
Section 7 (b).

10f. All maintenance costs associated with the Project will be the responsibility of the
Ackley Lake Water Users Association
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Will the proposed action result in:

IMPACT *
Can
lmpact Be
Mitioated *

Comment
lndexUnknown * None Minor *

Potentially
Significant

a. Alteration of any scenic vista or creation of an
aesthetically offensive sile or effect that is open to
oublic vier,t/?

X 11a .

b. Alteration of the aesthetic character of a community
or neiohborhood?

X

c. Alteration of the quality or quantity of
recreational/tourism opportunities and settings? X 1 1c.

d. Will any designated or proposed wild or scenic
rivers. trails or wildemess areas be imoacted?

X

e. Other: x

Narrative Description and Evaluation of the Cumulative and Secondary Effects on Aesthetics/Recreation (attach
additional pages of narrative if needed):

11 a & c. Construction will temporarily affect the aesthetics of the area in the short-term.
Some campers, picnickers and anglers may be impacted. The area receives moderate to
heavy angling and recreational use. The quality of the recreational opportunities and setting
may.be temporarily impacted. The effects will be minor, short-term and non-significant and
end with the completion of the project.
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12. EULTURAUHISTORICAL RESOURCES

Will the proposed action result in:

IMPACT I.
Can
lmpact Be
Mitioated *

Comment
IndexUnknown * None illinor *,

Potentially
Significant

a. **Destruction or alteration of any site, struclure or
object of prehistoric historic, or paleontological
importance?

x 12a.

b. Physical change that would atfect unique cultural
values?

X 12b

c. Effects on existing religious or sacred uses ol a site
or area?

X 12c.

d. Will the project affect historic or cultural resources? X 12d.

e. Other: X

Narative llescription and Evaluation of the Cumulative and Secondary Effects on CulturaUHistorical Resources
(attach additional pages of narrative if needed):

'lZa'd. The proposed project will not result in the destruction, disturbance or alteration of
any known site, structure, or object of prehistoric, cultural, religious, sacred, historic or
paleontological importance.
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SIGNIFICANCE CRITERIA

Narrative Description and Evaluation of the Cumulative and Secondary Effects on Significance Criteria (attach
additional pages of narrative if needed):

13a. This EA found no significant impacts to the human or physical environment from the
proposed action.

This EA did not reveal any significant negative impacts to the physical and human
environment stemming from the proposed action. No threatened or endangered species
would be significantly affected, and no unique or sensitive physical, cultural or historic
features would be disturbed. The impacts associated with the actual construction will be
short-term, minor and end with the completion of the project. lmpacts associated with
potentially small increases in the sediment loads, weed proliferation, fish and wildlife stress,
and the quality of the recreational experience will be mitigated by fish restocking,
reclamation, reseeding, weed control efforts, and the implementation of all recommended
best management practices. The proposed project will not affect public safety or the
beneficial uses of reservoir water.

The no action alternative would resutt in the continuation of an unsafe condition on a high-
hazard dam. The condition of the dam would progressively deteriorate, resulting in potentially
serious, increasing risks to public health and safety.

13. SI'I'MARY EVALUATION OF SIGNIFICANCE

Will the proposed action, considered as a whole:

IMPAGT,*
Can
lmpact Be
MitiEated {.

Comment
lndexUnknown * None Minor *

Potentially
Significant

a. Have impacts that are individually limited, but
cumulatively considerable? (A project or program may
result in impacts on two or more separate resources
that create a significant effect when considered
looether or in total.)

X
13a.

b. lnvolve potential risks or adverse effects, which are
uncertain but extremely hazardous if they were to
occur?

X

c. Potentially conflict with the substantive
requirements ol any local, state, or federal law,
requlation. standard or formal olan?

X

d. Establish a precedent or likelihood that future
actions with significant environmental impacts will be
orooosed?

X

e. Generate substantial debate or controversy
about the nature of the imoacts that would be created?

X

f. ls the project expected to have organized opposition
or oenerate substantial oublic controversv?

X
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1.0

AcxueY Lnxe Dnru
ReHnBILrrATrott AlreRNATtvEs EveluATtoN

Surumnnv

Backqround & Summarv

Ackley Lake Dam and Reservoir is located approximately 10 miles southwest of Hobson,
Montana in Judith Basin County. Ackley Lake is an off-stream reservoir with an approximate
storage capacity of 5,815 acre-feet at the spillway crest elevation of 4315.7. The reservoir is
primarily used for irrigation and recreation and is supplied from a diversion on the Judith River.
The Dam was originally constructed in 1938 by the Montana State Water Conservation Board
and cunently is owned by the Montana Department of Natural Resources and Conservation
(DNRC) and is operated and maintained by the Ackley Lake Water Users Association (WUA).

Based on the original construction drawings, the dam is a zoned earth fill embankment with an
impervious clay and gravel upstream zone and a 'permeable' downstream zone. The majority of
the upstream dam face is protected with dumped riprap and the abutments are protected with a
single layer of hand placed rock riprap and gravel bedding. The dam also includes a cutoff
trench with impermeable fill that extends the majority of the length of the dam upstream of the
dam crest; the trench projects downstream under the crest near both abutments. The maximum
height of the dam embankment is approximately 55 ft near the outlet works. Eight-inch diameter
perforated CMP drains and clean gravel were placed at the toe of the embankment to construct
the original toe drains. The dam foundation consists primarily of fractured shale that is overlain
by an impermeable fat clay layer.

Following initial construction, a significant slide developed on the left side of the outlet channel.
Based on project records and photographs this slide progressed for several years and was an on-
going maintenance issue until 1959 when the outlet conduit was extended approximately 120 ft
downstream of the original terminal structure, the original stilling basin was backfilled, and a
CMP drain was installed left of the outlet conduit near the slide scarp. Based on soil boring and
test pit investigations performed at the dam and the location of the slide, the fat clay appears to
act as a confining layer that causes high artesian pressure in the dam toe by preventing water
transmitted through the fractured shale from the reservoir from being released into the existing
toe drains. The high artesian pressures result in low factors of safety for uplift, so the reservoir is
currently operated with a restricted pool, 5 ft below the normal full pool. The primary purpose
of the Ackley Lake Dam Rehabilitation is to be able to store the full reservoir pool without
exceeding uplift safety factors at the dam toe. Uplift safety factors will be increased by
constructing a new toe drain system that is designed to relieve high pressures. A toe berm over
the drains and outlet will provide additional weight and coverage which in combination with the
drains should provide satisfactory safety factors at full reservoir pool.

HiO8\lvl087 I 82\Reports\AckleyAlt Summ_l 2-07.doc
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This report presents several options for rehabilitating Ackley Lake Dam, which primarily
includes work on the toe drains and outlet works. Two primary rehabilitation options were
developed; Option 1 includes the minimum amount of work that should be performed at the dam
toe and outlet works to meet safety and operation requirements. Option 2 includes a similar toe
drain network as Option 1 along with complete replacement of the outlet works. These fwo
options were chosen to bracket the extents of rehabilitation for consideration. Components from
either option along with other altematives discussed in this report can be added to or subtracted
from the two options to arrive at the final rehabilitation design. Cost estimates for the
rehabilitation alternatives are included in Appendix A and drawings are included in Appendix B.

In order to ensure the rehabilitation design provides a stable dam embankment and addresses the
high pressure issue, seepage and slope stability analyses were performed as part of evaluating the
design altematives. Discussion and results of the seepage and stability analyses are included in
the Ackley Lake Dam Seepage and Stability Report.

Reservoir draw down computations were performed to determine if the existing outlet works
meets U.S. Bureau of Reclamation (USBR) reservoir evacuation standards. The minimum outlet
works capacity required to remain within allowable USBR evacuation times was also calculated.
The reservoir evacuation summary and computations are included in Appendix C.

1.1 Option 1

Ackley Lake Rehabilitation Option I consists of two primary components, the toe drain system
and outlet works. The toe drain system for Option I consists of excavating along the dam toe
downstream and parallel to the existing CMP toe drains to intercept the existing drains and
construct new drains. Rehabilitation of the outlet works generally consists of removing and
replacing the i959 conduit extension and terminal structure, lining the original upper and lower
CMP conduits, and modifications to the inlet structure.

1.1.1 Toe Drains

The primary pulpose of rehabilitating the existing toe drains at Ackley Lake Dam is to increase
the uplift safety factor in the area of the dam toe. Rehabilitation design Option I addresses this
goal in several ways. A new toe drain just downstream of the existing 8-inch diameter CMP toe
drains is proposed that extends nearly the entire length of the dam. The toe drain consists of
excavating along the dam toe so the base of the excavation would be approximately 25 feet
downstream of the existing CMP drains. The toe drain excavation will extend into the shale
bedrock, filter and drain gravel along with l2-inch diameter perforated PVC drain pipe will be
placed in the excavation to construct the new toe drains. The toe drains that parallel the dam
embankment will be connected to drain outfalls at manholes on either side of the lower outlet
conduit. The drain outfalls. located alons both sides of the lower conduit. will consist of l2-inch

HtO8W1087 1 82\Reports\AckleyAlt Summ_i2-07.doc
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diameter nonperforated PVC drain pipe bedded in filter gravel. The drain outfalls will discharge
into the new outlet terminal structure.

In order to connect the existing CMP drains to the new toe drain system, the existing drains will
be intercepted at several locations. Two interception locations are at the left and right abutments
where the existing CMP drain pipes extend under the embankment. The other two interception
locations will be near the outlet conduit where the two existing toe drains tie into the drain pipe

located along the conduit crown. The interceptions will consist of excavating to locate each
existing CMP drain, and then providing a hydraulic connection befween the existing and new toe

drains with drain and filter gravel and perforated drain pipe that connects to a new drain
manhole. At each interception location, slotted 4- or 6-inch diameter HDPE or PVC pipe will be
used to slip line the existing CMP drain pipe. This inserted pipe will provide a liner in the

existing drain pipe that will allow the drains to still convey water should the existing CMP
corrode and collapse.

Due to the extensive new toe drain system, removal of the CMP drain constructed in 1959 is
proposed. The existing drain pipe will be removed by excavating a trench the length of the

drain, removing the CMP, and backfilling with gravel fill. This action is proposed because the
condition of the CMP drain is unknown and the new left toe drain should relieve the majority of
the artesian pressure that caused sliding in this area in the 1950's. In addition, the gravel fill will
provide some capacity should seepage develop in this area. This trench will also provide a

location for construction dewatering operations to begin.

A toe berm with a maximum height of approximately 10 ft high will also be constructed above
the new toe drains and lower outlet conduit. The purpose of this berm is to provide weight over
the drains and the area where the highest pressures have been measured. The berm will be
constructed of gravel fill material from the original embankment borrow area located
downstream of the right abutrnent.

1.1.2 Outlet Works

Rehabilitation of the outlet works in Option I consists of modiffing the inlet structure, lining the

original upper and lower outlet conduits, and removing and replacing the 1959 conduit extension
and terminal structure. Modifications to the inlet and conduits were included in the rehabilitation
design because the outlet works is nearly 70 years old and in need of repairs to ensure continued
low-maintenance operation.

Modification of the inlet structure will include demolition of the existing inlet and raising the

intake elevation above the existing inlet pipe invert of 4278 ft to prevent clogging of the outlet
conduit with sediment. Based on survey data and past operation, sediment appears to have
accumulated on the reservoir floor near the inlet where the original inlet trench was excavated.
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Raising the inlet elevation will be accomplished by constructing a concrete box intake with a
steel trashrack at the conduit inlet. An option with the new intake is to add a 48-inch cast iron or
fabricated stainless steel sluice gate. This gate will act as a guard gate for inspection or repairs
of the upper conduit and control gate. The guard gate will be operated hydraulically with a
power unit located in the new gate house connected to the gate with hydraulic lines buried in the
dam face. Hydraulic operation of the guard gate is the most feasible operation alternative
because a mechanical gate stem would be difficult to construct and operate because of the
change in slope between the embankment and reservoir floor near the inlet. As part of
rehabilitation, the existing steel-sided gate house will be demolished and replaced with a slightly
larger concrete building.

The existing outlet conduits consist of 48-inch diameter CMP, the condition of the upper conduit
is unknown but is assumed to be in fair condition because this conduit is always submerged. The
original lower conduit is in fair condition, while the 1959 CMP extension is more heavily
corroded. Rehabilitation Option I includes removing and replacing the 1959 conduit and outlet
terminal structure with a new 48-inch RCP conduit bedded in filter gravel and a new concrete
terminal structure near the same location as the existing basin. The original conduits will be
rehabilitated using a cured-in-place pipe (CIPP) liner. The CIPP liner consists of a felt liner
filled with resin that is inserted inside the conduits, the interior of the liner is filled with
pressurized hot water to form the liner to the conduit and to harden and cure the resin. This liner
will have an approximate wall thickness of 1 to 2 inches, which will slightly decrease the flow
area, however the liner provides a much smoother surface than the existing CMP so the capacity
of the conduit should not be reduced. The CIPP liner will be designed so that it is structurally
adequate to withstand reservoir hydrostatic pressure and overburden pressure from the
embankment without support from the existing conduit assuming the existing conduit will
completely corrode before the end of the CIPP liner's 50-year design life. The existing asphalt
coating on the lower CMP conduit will not have an adverse reaction with the CIPP liner or
interfere with the liner installation process.

Option 2

Ackley Lake Dam Rehabilitation Option 2 is similar to Option I except the existing outlet works
will be completely removed and replaced. The toe drain and berm rehabilitation for both options
are also similar. Replacement of the outlet works will include a new inlet structure, RCP
conduits, precast concrete control tower with guard and control gates, and a new outlet terminal
strucfure.
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1.2.1 Toe Drain

The toe drain for rehabilitation Option 2 is essentially the same as Option 1. The drawings for

Option 2 in Appendix A do not show the trench for removal of the 1959 drain that is included in

Option 1. This trench can be included with Option 2 although a cost for the trench was not

included in the Option 2 cost estimate. However the cost estimate for Option 2 does include a

cost for 'clay blanket removal'. The clay blanket removal area is shown on the drawings as

Option 3 and will consist of excavating to the shale bedrock to remove the confining clay layer

in the area of the historic slide. With the clay blanket removal, the outlet extension can probably

be shortened because the risk of a slide developing in this area again is greatly reduced with

removal of the conflrning clay layer.

1.2.2 Outlet Works

Rehabilitation Option 2 includes removing and replacing the entire existing outlet works. This
was selected as a rehabilitation alternative because the outlet works is nearly 70 years old, there

are problems with sediment at the inlet, the condition of the upper conduit is unknown, the

conduit extension needs replacement, and there is not a guard gate in the control tower.

As with Option l, a new concrete intake structure will be constructed that will raise the intake
elevation to address sediment issues, although the guard gate will be located in the new control
tower and not at the inlet. The existing upper 48-inch diameter CMP will be replaced with a 48-

inch diameter RCP that will be encased in concrete between the inlet and control tower. The
new control tower will be constructed with a cast-in-place concrete foundation and precast box
sections with 8-ft by 8-ft inside dimensions used for the tower. The precast tower allows for
much quicker construction than using cast-in-place concrete. Two 48-inch cast iron sluice gates

will be mounted at the base of the new tower. The gate on the upstream side of the tower will be

used as a guard gate during inspection and maintenance and wiil be mounted in unseating head.
The downstream sluice gate will be used to control discharge into the downstream irrigation
canal.

The lower conduit will be replaced with concrete encased 48-inch RCP from the control tower to
the downstream end of the original conduit. The new conduit downstream of the original
terminal structure will consists of a 48-inch RCP bedded in filter gravel. The filter gravel

bedding will act as a drain for seepage and a filter to prevent piping of embankment material. A

new concrete terminal structure similar to the existing structure will be constructed at about the

same location, however if the clay blanket removal is included, the terminal strucfure can
probably be moved upstream.
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1.3 Miscel laneous/Add itional ltems

Several items are included with both rehabilitation options that are included in the Miscellaneous
Items section of the cost estimate. Two of these items are'Crest Grading' and'Dike Spillway'.
Crest Grading includes widening and raising the dam crest to elevation 4325.0. Currently the
dam crest varies between elevation 4324 and 4325. The widening and leveling will be
accomplished by stripping and replacing the existing top 0.5 ft of the crest, placing gravel fill on
the upstream slope, and then placing 0.5 ft of gravel surfacing over the gravel fill.

The dike spillway is proposed to be constructed approximately 900 feet south of the right
abutment. This auxiliary spillway is proposed to provide additional spillway capacity so that
large floods can safely be passed between the existing spillway and the proposed auxiliary
spillway without overtopping the dam. This spillway will be constructed by excavating through
the existing dike to create a spillway with a crest length of approximately 200 feet at elevation
4222.0. This proposed crest elevation is 6.3 feet higher than the existing spillway crest and 2
feet lower than the average existing dam crest.

Two iterns are included on the rehabilitation cost estimates under the Additional Items category.
These are items that do not require immediate attention but should be considered as funding is
available. The abutment riprap item includes placing slope protection on the upstream dam face
at both abutments where there is minimal existing riprap. Instrumentation includes installing
automatic sensors that can measure reservoir level, piezometer water levels, and discharge from
the toe drains and outlet. This instrumentation will increase operational efficiency and safefy of
the dam.

1.4 Seepage and Slope Stability Analyses

As part of evaluating the rehabilitation altematives, seepage and slope stability analyses were
performed. Seepage analysis was performed to check the impacts of the proposed toe drain
design on the existing conditions at the dam. The purpose of the stability analysis was to make
sure the dam embankment would be stable during and after construction. Construction stability
is of the most concern when there will be a significant excavation located at the toe of the
embankment. Detailed discussions and results regarding these analyses are included in the
Seepage and Slope Stability Analysis Report.

l.s Outlet Capacity

Reservoir evacuation (drawdown) calculations
check the adequacy of the outlet in regards to
evacuation criteria is to make sure dams can
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be safely drained during emergency conditions.



2.0

Based on the evacuation calculations, the existing outlet works easily meets USBR criteria for a

high-hazard high-risk dam. Further analysis showed that an outlet with a maximum capacity of

75 cfs when the reservoir is at the spillway crest elevation is the minimum capacity required to

meet high-hazard high-risk criteria. However any rehabilitation of the outlet will not

significantly change the existing capacity so that downstream irrigation demand can still be

fulfilled. Evacuation calculations and additional discussion are included in the Ackley Lake

Dam Evacuation Report included in Appendix C.

Recommended Option

The recommended option for rehabilitation of Ackley Lake Dam is Option 1. Option 1 was

selected as the preferred rehabilitation option because this design provides an adequate toe drain

system and CIPP lining of the outlet conduits is a much more cost effective alternative than

complete replacement of the outlet works. The Dike Spillway will be included as part of the

final design, however the crest grading was not considered necessary. The final rehabilitation
design will most likely include some changes from the discussion and drawings of Option I
presented in this report; however the principal concepts of the rehabilitation will remain

unchanged.
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STRUCTURAL GENERAL NOTES

APPLICASLE SPECIF€AMS ND C@ES
CONSIRUCTION ANO O€SIGN SH^!L AE IN ACCOROANC€ Wfr 'HE AM€RIC^N CONCRETE
NSTIruTE (ACI} SPECIFICANONS ANO BE REOUSEM€NTS NOGO AS FqLOre.
qlEHwsE coNstRucrpN aNo oEsrs sNA[a€NAccoRo NcEwrn THE
IilTERNATONA! EUrtDlNG COOE (ACt. 2m6EomON.

SPEChLINSPECIIil
.. SP€ChI INSPECJION SHATI BE PROVIO€D 8Y WNER UNLESS OIBEruIS€ SPECIFIEO NO

WIII CONSIS] OF TH€FGIMNG:
b. sotrs -TAILE r?0a.70F BE rgc

PERIOOIC INSPECIION OF FOUNDATION SOtr SARNG CAP^CIW. OEFN. FIL
MATERIALS CUSSIFGAN@ ANO SUKUOE PREPAMI@N NO COMPACTPN.

C. COilCRETE.IABIE t'd! STHEIBC
I. PERIOOICINSPECIPNOFREINFORC€MEMBEFORECqCF€TEISMCEO,
', FUI! IIME INSPECIION tr ANCHffi ROOS ANO OBER EMAEOO€D ITEN S

IDEINFIEO H€REIN.
$. ruI TME INSPECIId OURING PUCEMETITOF CONCRE1E NCIUOINgffE IAKNG

OI'ESI SPECSEN1SIUMP ANO ARCNENTMASUA€MENT, INSP€CTIONANO
'ESTING SHALT BE LTUEO IO SNUCIUfuL REINFORCED CONCRETE WITH TEStrNG
FREOUENCY IN ACCOROArcE WM IBE AOJECi IEqN6[SPECfIqIONS.

d. SEEL -faatE t?01.!s frE €c
i. FUIIIIM€ INSPECIION OF COMPTETE AND PARML PENETMNON GRW€WELOS,

MUTIFASS FILT€TreIDS ANO SINGIE PA$ ftr!€TMTOS CRATESTMN '18 N
ACCORDANCEWfd AS 0I.1.

S. PEAOOG INSPECI'O{ OF FMME JONT OETALS F@ COMPLNC€ WRTHE NS
ANO SPECFrcANONS.

r . @
i. PERIODICINSPECTIdFONCWRIANCEWITHTNS^NOSPECIFBTIW

REOUTREMENTS. lNCtUo€D lS THE sHanrc ilP€ AND THICKNESSi WRTFTS@
OF FRAMING MEMSERS Of CONSTiUCEO NSEMETIESWIHIN IHE FEIO ANOAT
g@NOARY ELEMESS: FASTENERmE. OW€T€R AND LENGfi: FASI€N€R
SPACINGAT INT€RM€OIA1E SUPMTS ANO AI B@MRY EIEWNIS.

I. PEiIOOIC INSP€CT|OI OF HOLO tmsANO OMERUi€MLFORCE RESISN
UROWARE FG CORFEq' TPE. 'ASIENNG ANO I@NON.

D€SIGNTOADS
.. DESIGN LqOS AND TOAO APPTICAMSANE NrcCOROANCE frN EC.
b .  uNtFo i l  FL@R LNE !O&S - .  - .  -  -  - . . . .  -  - . . .  -  - .  - .  im PSf  .  DS LO&

gAR SIZE REG SARS
t 3  - . . , .  -  -  -  -  - . .  -  - .  - - , . .  -  -  -  -  -  - . .  1 - 3 '  - . '  -  -  - . . - .  - . -  - . - . '  - - . .  - . .  - -  l - 7 '
g  . . ' . . - . . - - - , - - . . . . - - . - . . - . - .  r - r - - - - . - . - - - - - - . . - . . - . . - - . . . '  2 1 f
t 5  - . .  - .  - . . .  - -  - .  - .  - ,  - .  - .  -  -  -  - . . . .  Z . O '  -  - .  -  - .  ; . .  -  -  - . .  - . . . . . . - - - - '  -  t f
t 6  -  -  - .  -  -  - .  -  -  -  - .  - .  -  -  -  -  "  -  -  - .  - .  - .  z - s '  - . .  -  - .  - . -  - - .  - . .  - - " . . . - .  - - . -  f , . r
, 7  - - - - . - , . - . - - - - - - . - - , - . - - . " - -  3 - d , - - - - - - - - ^ . . . - . - - - . . - . - . . - -  4 - F
t t  - - . . - - . . - - - . - - - . - - - - - - . - . . - .  4 r 0 " . . - - - . - . .  -  - ^ -  - - -  - - - . . . - - . - -  A - T
, 9 - . . - . . - . -  . - . - - - . . - a { ' - - - - . . - . . - . - - . - - - - - - - - - - - - - 9 - l q
t 1 o  -  - . -  -  -  - . .  -  - .  - . .  -  -  - " - - . . , - - -  t - l ' . - . . . - . - . . - . - . . . . - - . - - - - - - .  t  t '

STAGGER AOJAC€NTREINFGCEMEW UP S4ICES NW^LLS i''MINIMUM.
PRWIOE AAR SUPPMTS IO PR@€RtY SECUF€ ANO SUPPORT FENFGCNG SARS

AT POSITIONS SHOWN ON Tts€ ORAW|NGS IN MOITION TO NORMAI ACCESSORIES
PROVOE '5 STANOEES AT 36'O.C.TO SUPPORT T@ REINFGCEMENT N AASE SUES.
AND t3 U OR ZStaPE SPAC€RSAI trO,C.ACBWAYlilWAILSSthtuocUqTANs
G REINFORCEMENT.
DW€TS- PIPES ANO O'BEF INSTATIEO MIERTALS ANOACCESSORIES sHAIL AE H€LO
SECURELY IN POSIIS DURINGCONAEIE PUC€MENT.
REINFORCING BARS ANO ACCESSOFI€S SSLI NOI 8€ N CONTACTWTH NYFFE.
PFE FUNCE OR METAL PART €MB€ODEO IN CONCREE. PROVIDEZCIEAMNC€ IN
[LCASESUNLESSOIHERWEE'NOICATEO. NO€MBEOOEOITEUSMTLBE
SUSP€NOEO FROM. SUPPORI€O BY.q BSCEO IN PUCE FRW THE SIRUCru&
REtNFOqCEMEilT.
IOCATE @NS'RUC'ION JOIN'S M€RE SHffN S THE OMWNGSORAS
 UIHOFIZEOSY ENGINEEq
tHoR@GHlyCIAN SY SANoBUSING4L XryAYSND CqSrRUClld JOIfrS
PRTOR IO PUCINC C@CRM N ADJACENT POUR.
BEGIN SPACIIG OF URS qICH PARAILELCSSTRUqIONANO WNSIONJOINTSI

clgF acH sroE oFJorNl.
vNlEss on€RwtsE sHowN. PucE ?'r5 0 ac| FAGE)WH Z'q PR@€CI|ONS
8@NO A! 9PeNNGS rN CdCRETE W LlS OR SU8S.
PRryD€  N AOOI'ION& $O LIN4L F€EI OF '5 REINFONCNG URS Fq USEAS OIAEC1EO
OURING CONSIRUCTM,
MMFER AlL EXPOS€O CqCREE €ffiS 7i WLE55 ONEMF€ INOISI€O.

EXISlING CNSTRUC]ION
r. otu:Ncos, etEvrrms ^ND DeTAtrs oF Exlsnrc CoNSTntrldMv€ 9!!I-o-B-!!NEo

raou rrto ilwsrtqrpNs ANo As-oNslRUcTso DtruMENTs n€ cqrsctor--

sgerr venirveu exsrnc coNotrtoNs NEcEsssY loPrcPEFIY cffioNArE NEwao

EXTSTING CONSTRUCIION, ANO SHAI rcNfrilE ENGNEER OF{LVARNMSff THE

oElatrs. DTMENSTONS ANO EIEVATIONS OF UrSllNGCdSTRUCtWqn mrsrcw s

IH€ DSWINGS.
b. CTEAN ANO PREPARF ALL EXISING SURFACES WrcH ML BE IN CSTACIIU! IfW

coNsrRuclroilas tNorcarEo ^rc asAccEPlAgt€To ENGN€ER f4YNONG, ..- -
iouiuo roetr ErtslNG coNcRETe suRFrcEswHEaruaE NGarAqrwff Nil

CONCR€IE MMEOT^T€II PRIG TO ruCEWM-
c, PROf€Cl EXtStrdC MATERFLS FROM OAMAGE DURTNG COSIAUCTTd'

l. runltsr ero nsrnLfEMPoFARY SHGTNGOR gilCINGASNgCESSffi lOPRilOE

suPPoRl ANO STASlLlft fOR EXISTING W^s ANOfWTNG @FTNGO€Wt@ AND

coNsIFUCtloN.

TOP BARS

I.

C. RG LqDS
.  i .  . M | N | M U M R O O F S I O W t O A O - - - - - . - . . - - - , - - - -  S P S F

li- . DRtfl SURCHARC€ LO&S ril ACCOROANCE Wff ASCE 7{5.
.  : ( a )  S A S T C G R O U N O S l W T O ^ O . . . . - . - - - . . - t 0 F S F

6 ) .  I M P @ I A N C E F A C i O R - - - - . - - - - - - ' - . . - -  l :  l O
d, wlNo LoADs ril AccoRoac€wnt wfloN 6 0€ AscE7,6

l .  :  g^S lg  WND SFEEO (30  - .YqR)  -  - -  -  - .  - - - .  - - . . -  s  wh
'  n .  :  g P o s u R E C A T E 6 @ V  - . - . - . - - - - - . - - . - " . . . .  C

i i l .  lwoRraNcE FActoR - - . - . - . -  - - - -  - - " - " - - , : .  1 " .0
., sErsMrcLqDs

i .  - T M P o R T A N C E F  C 1 0 R , - - . . - - - - - , - . . - - - - - - , -  F r . 0
.  n .  sErsMrc  usE GRouP -  - -  -  [

f i ,  B P P E O S P E C T M L a E S P O N S E S S  - . - . - - - - - . -  0 r l
l v .  UPPEDSPEGIRALRCSPONSESl  - . . - . - " . . - - -  0S
v .  s t r E c u s s . . , . , - . - . - - - - - . . , - - - , - - . - , . . - -  o
d .  sEtsMlc  oEsEi l  q tEGoRy . - - - - - - - - - - . - . - - -  B

I. SPEGIAIL@S
I .  M€CHANICAL EOUIPM€{ I  LOADS, . . . , . . . . . . . .  ACruAL@ESTING LqDS
r ,  cELr re fFAMING LrW IOAO -  - - - - - - .  - .  - . - ^ - .  IoPSF
iE. POITION&LqOSREFER€NCEO@NEOfuWNGS.

cdsaRucnoN Loaos
PROVID€ TEMTSRY SRACING. SHORNG OROIH€R SUPfr€MEMAI SUPPORT OURNG
CONSTRUCIION AS NECE$ARY TOPFOGCT IH€ SNUCTURES FROMqCES$VE
coilsTRucnd !qDs.

FOUNDATIONS
r. FOUNOATIONOESIGNCRmRTA

l. MATMWAttOWaStESOISaRlrePRESSUAE-- t,SPSF
fi. urEuAT R€ST SOlt PRESSURE -. - -- --- - -' -.-45 PSF /f EQUVAIENT FLUIO

PR€SSURE IrcN $IU&ED}
E. OESIGNFROS'DENA 6ETilENERORGMOE-. ' E

b. AVOIO UCESSryE reNNG OR ORYNG G frE FWNOATPN €XqVAIBS DURING
coNsnucw_

c. OACtrtrL ON w lts Wrn Ftrt oN BolH SIOES SlAtl gE CoMPACTEO rN EOU{ LFS
UCH SIOE OIWALL, WAIIS SACXFILIEO FROMd€ SIOE ONTYSMTL HAWALL
SUPPOqING St^8S. PERMANENI FSMTNG OR T€MPONY EMCING IN UC€ PAOR TO
PUCEMEM G IACKFIT!

CilCRETE
3. CONCRETE CONSTRWION SHATT CONFORM TO ilE AMERGAN CONCRE'E NSruTE

8UIIOING COOE REOUIR€MENIS FOR R€INFORCEO CONCR€IE{ACI 3IO'.
b. DEfAILING. FAERICATIS ANO PUCEMENTOF REINFORCEMENI $[LCdFffiMTO

D€TAILS ANO D€TAITING OF CONCREIE RSNFORCEMENIACI !15).
C. UERAI

i .  s tRucTURAt  cAsT.  r i l  -  PUCE CoNCRETE-- . . .  - - . -  l c .  { .m Ps l
I .  R€INfOBCINGBARS , - . . - . .ASTMA613,GRAOEM

d. ^LLAENTREINFORCING 8^NSSHAIL g€SHOP FASRICAT€OOUY, R€SENDINGOR
WELOING OF REINFOAqE@I SHALI M BE PERMIIEO UNLESSAUiiqB€O dY
ENGNEER,

I. END H@XS IN REINTORCNC AARS. SHWN d IHE MWNG AUT rcIOIreNSPIEO.
SHALL CSFORM TOACI318.

I. CSCR€TE COVER OVER REINFORCEMENT SHATI g€ ? CLAC. UCEPI CSCREIE UCEO
AGAINST ANO PENMANENTIY IN CSTACTWIS WTH SHATT BE I'CLAR.

E. F€INFORC€MENT SPTIC€S NOI PERMTEO EXC€P'AS D€IAIT€OdAU]uEEO BY
ENGINEER- UPRENFOFCINGEARSTTEFOI!@NGMNIWMSA]^LIS4EES,COF{ERS
ANOINERSEC'ISS.UNTESSONEMBEINOICAIEO, TOPBAFSAREHqEqT[WS
WITN MOR€THAN I2'OF CONqETECAT.BETOWNE UA.

W@FMMIrc
., W@OCONSnUGTPNSHAUCONFOTIqtsC.
b. UT€dALS

l ,  S IAUCTURAL lUMoER.  - .  -  -  - .  -  - - . - - .  -  - , - - - . -  ' -HEM-FR

l . )  2 ' T O . - n l C K x a ' W l o € . - . - - - - - - - - - - . . - - .  N O 2 q a D E o R 6 f l € R
i .  Rw@D SBEATHING - :  - -  - -  - . .  - . .  ' .  _ :  " " " '_  aP urEo sHgrHlNG

(., RO# StsAfHNG . SlRucTml I

MISELUNEOUSfEMS
ADH€SIW ANCHORS SHA(! AE hILTI WAADHESVE ANCH@S WIN tsS sUP€RA5T,M AlS
87 AOOS OR APPRdED EOUAL. ANCHORS SHAI! BE IOT.DIP ZINC COATEO IN
ACCORDNCEWil ASilAr23.

EqUIPME{T INSIAIUTION
A. AlL OPENINGS SHWN SHAI AE V€RIFIEO.AO A!! STRUCruRAL DIMENSIONS AND DflAILS

PERTAINING TO €OUIPUENT INSTAIUTIO! SruL 9€ COOROINAT€O BY TH€ CONINTIOi.
WITH THE ACIUAL EOUIPMEM FURNI$EO.

!. EOUTPMENI SUPFORIS. ANCHORAGES AND OPENINGS NOT SHOWN O IHE SIRUCruRA!
OR^WINGS. 6W REQUIREO SY OTHER CSIUCI DRAWNGS. SHALL 9E PROVTMO PRIOR
1O UCTNGC@CF€rE.
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DH. oRrLL HqJ BY DNRc (1999)

Rw. REuEF t€[ 8Y NRc (2m4)

Bo aezouerg ov onnc

F, rEsr Ptt oY ttKM (2007)
/
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REMO\€ EXISIING SPOIL PILES
AND PLACE IN WASIE AREAS

SIRIP ANO SIOCKPILE 6' OF TOPSOIL FROM AI.l.
gORROIV ANO WAS'IE AREAS. FINISH CRAOING IO
ORAIN WIH NO SLoPES SIEEPER IHAN 3HrrV.
SPREAO TOPSOIL AND RESEEO AI.f BORROW AND
YYASTE AREAS.
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