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Ackley Lake Rehabilitation Project:
Draft Environmental Assessment and
MEPA Checklist

PART I. PROPOSED ACTION DESCRIPTION

1. Type of proposed state action:

The replacement of the spillway, existing toe drains and outlet works witha
new structure, and the construction of a toe berm to control high artesian
pressures. Additional work 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: “It 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 conservation,
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 devetopment 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.

2




Name of project: Ackley Lake Dam Rehabilitation Project

3. Name, address phone number of project sponsor :

State Water Projects Bureau, MT. Dept. of Natural Resources &
Conservation, 1424 9th Ave., P.O. Box 201601, Helena, MT 59620—
. 1601 (406) 444-6646

4. Construction 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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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 appllcable
project construction.

The following permits would be needed:

Agency Name Permit Status
MT DEQ Short-Term Exemption from Surface

Water Quality (318 Authorization) Pending
MT DEQ Construction De-Watering Permit Pending
MT DEQ Stormwater Permit - Pending
MT DNRC Dam Safety Permit Pending

Corps of Engineers Federal Clean Water Act (404 Permit) Pending

MT Historic Preservation Cultural Clearance Pending
Office

'(b) Funding:

Name of Funding Source Amount
Grant ($) Loan ($) Other ($)
A. Renewable Resource Program | $100,000 | $200,000 ‘

B. Water Storage Account $300,000
C. Hydropower Account $800,000
D. DNRC In-Kind ‘ $87,257

Estimated Total Project Cost Approximately $ 1,487,257 (including in-kind)




(c) Other Overlapping or Additional Jurisdictional
Responsibilities:

Agency Name Type of Responsibility

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 Conservation (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 normal full 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 gravel were also included in the original 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 ¥ probable maximum flood (PMF) breach.
According to the State of Montana Dam Safety Standards, the inflow design flood
(IDF) 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 IDF, 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 risk 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
reservoir would be slowly drawn down to the proposed 325-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 potential for 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, wildlife 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. It is anticipated that the project will not cause any
significant or long-term, permanent adverse impacts to the environment. The desngn
plans and design report executive summary are provided in Appendix A.




Project Photographs:

Downstream face of dam




Upstream face of dam

Temporary repairs being made to a seepage area in June, 2004
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Inlet Canal

'PART Il. ENVIRONMENTAL REVIEW

1.

Description and analysis of reasonable alternatives (including 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
designated high hazard dam. Failure to address the excessive seepage and
high artesian pressures would affect the dam’s safe operation. This in turn
could affect 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.
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Alternative B: Proposed Action / Preferred Alternative

The proposed rehabilitation includes the replacement of the spillway with a new
structure that can safety pass the IDF, 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. The repair work and improvements will enhance dam
safety and longevity and promote effective 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.

2. Evaluation, listing 6f mitigation, stipulation, or other control
measures enforceable by the agency or other government agency:

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 lll. 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.

11




PART IV. EA PREPARATION

1. Based on the significance criteria evaluated in this EA, is an EIS
required?
If an EIS is not required, explain why 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.

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

James P. Domino

Environmental Science Specialist

State Water Projects Bureau

Montana Department of Natural Resources and

Conservation
1424 9™ Avenue, P.O. Box 201601
Helena, MT 59620-1601
(406) 444-6622
e-mail jdomino @ 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
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PART V. ENVIRONMENTAL REVIEW CHECKLIST

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

A.  PHYSICAL ENVIRONMENT

A IMPACT =* Can
1. LAND RESOURCES Impact Be

Potentially | Mitigated Comment
Unknown * | None | Minor+ | Significant | = Index

Will the proposed action result in:

a. =«Soil instability or changes in geologic X
substructure?

b. Disruptioh, displacement, erosion, compaction, 1b.
moisture loss, or over-covering of soil, which would X : v
reduce productivity or fertility?

¢. **Destruction, covering or modification of any X
unigue geologic or physical features?

d. Changes in siltation, deposition or erosion patterns X | 14
that may modify the channel of a river or stream or the
bed or shore of a lake?

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

f. Other: X

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

1b. Soil would be disturbed during the excavation and construction process, which will cause
some erosion, compaction, and loss of soil over-covering. Approximately 53,000 cubic yards of
material will be utilized in the construction, with approximately 15 acres of surface disturbance.
The effects would be minor and non-significant. All disturbed 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 construction access. Impacts
associated with the proposed alternative are considered minor and non-significant in the short and
long-term.
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IMPACT =*
2. AR Can

. . - Potentially | Impact Be | Comment
Will the proposed action result in: Unknown * | None | Minor+ | Significant | Mitigated » | Index
a. **Emission of air pollutants or deterioration of ' X 2a.
ambient air quality? (Also see 13 (c).)
b. Creation of objectionable odors? X
c. Alteration of air movement, moisture, or X
temperature patterns or any change in climate, either
locally or regionally?
d. Other: X

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

2a. Minor and temporary dust and vehicle emissions would be created by equipment dL_xring
construction. The effect would be non-significant and end with the completion of the project.
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3. WATER , IMPACT *

Can
Potentially | Impact Be Comment

Will the proposed action result in: Unknown * | None | Minor * | Significant | Mitigated+ Index

a. *Discharge into surface water or any alteration of .
surtace water quality including but not limited to X . 3a.
temperature, dissolved oxygen or turbidity?

b. Changes in drainage patterns or the rate and amount X

of surface runoff?

c. Alteration of the course or magnitude of floodwater or X

other flows?

d. Changes in the amount of surface water in any water X . 3d.

body or creation of a new water body?

e. Exposure of people or property to water related X
hazards such as fiooding?

f._Changes in the quality of groundwater? X

| g. Changes in the quantity of groundwater? X

3h.
h. Increase in risk of contamination of surface or X

| _groundwater?

i._Effects on any existing water right or reservation?

j. Effects on other water users as a result of any' X
alteration in surface or groundwater quality?

k. Effects on other users as a result of any alteration in X 3k.
surface or groundwater quantity?

I. Other: X 3l
Narrative Description and Evaluation of the Cumulative and Secondary Effects 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 water discharge turbidity as required
under the DEQ MPDES permits would be closely monitored and adhered to. It 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 off-site location away from the dam, reservoir and canal.

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

3l.) Anglers and recreationists would be impacted due to a fack 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 alternative.
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4. VEGETATION IMPACT + Can
Impact Be

Minor Potentially | Mitigated | Comment

Will the proposed action result in? o
prop esultin Unknown * | None | * Significant | « Index

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

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

c. Adverse effects on any unique, rare, threatened, or X 4c.
endangered species?

d. Reduction in acreage or productivity of any X
| _agricultural land? '

e. Establishment or spread of noxious weeds?

f. Other: X

Narrative Description and Evaluation of the Cumulative and Secondary Effects on Vegetation (attach additional
pages of narrative if needed):4a. '

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 special concern within the proposed project site.

4e. Anincrease in noxious weeds may occur due to soil disturbance and equipment operatign.
Effects are negligible in the long-term because of reclamation and weed control implementation.
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+* 5, FISH/WILDLIFE IMPACT *

Can
Will the proposed action result in: Potentially | Impact Be Comment
Unknown * | None | Minor * | Significant Mitigated = | Index
a. Deterioration of critical fish or wildlife habitat? ' X 5a.
b. Changes in the diversity or abundance of game X
animals or bird species?
c. Changes in the diversity or abundance of non-game X
species?
d. Introduction of new species into an area? X
e. Creation of a barrier to the migration or movement of X
animals?
f. Adverse effects on any unique, rare, threatened, or X 5t.
endangered species?
g. Increase in conditions that stress wildlife populations 5g.
or limit abundance (including harassment, legal or illegal X
harvest or other human activity)?
h. Other: ' X

Narrative Description and Evaluation of the Cumulative and Secondary effects on Fish and Wildlife (attach
additional pages of narrative if needed):

5a.) The drawdown of the reservoir to 325-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 critical fisheries habitat and the
impacts are not considered significant in the long-term. The reservoir could be
restocked in 2009.

5t.) 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. It 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 normal filling 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.g. 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.
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B. HUMAN ENVIRONMENT

6. NOISE/ELECTRICAL EFFECTS IMPACT + Can
: . . Minor Potentially - | Impact Be Comment
Il the pr : e

Will the proposed action resuit in Unknown + | None | * | significant Mitigated * Index

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

b. Exposure of people to serve or nuisance noise X

levels? .

c. Creation of electrostatic or electromagnetic effects X

that could be detrimental to human health or property?

d. Interference with radio or television reception and X

operation?

e. Other: X

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.

18




IMPACT *

f. Other:

7. LAND USE -
- . Can
Will the proposed action resuilt in: . Potentially | ImpactBe | Comment
Unknown * | None | Minor * | Significant Mitigated = | Index
a. Alteration of or interference with the productivity or X
profitability of the existing land use of an area?
b. Conflict with a designated natural area or area of X
unusual scientific or educational importance?
c. Conflict with any existing iand use whose presence X
would constrain or potentially prohibit the proposed
action?
d. Adverse effects on or relocation of residences? X
e. Increase regulatory restrictions on private property? X
X

Narrative Description and Evaluation of the Cumulative and Secondary Effects on Land Use (attach additional

pages of narrative if needed):
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8. RISK/HEALTH HAZARDS

IMPACT #

d. Other:

Can
. : - Potentially | impactBe | Comment
Will the proposed action result in: Unknown = | None | Minor+ | Significant | mitigated «+ | Index
a. Risk of an explosion or release of hazardous
substances (including, but not limited to oil, pesticides, X
chemicals, or radiation) in the event of an accident or
other forms of disruption?
~b. Affect an existing emergency response or X
emergency evacuation plan, or create a need for a
new plan?
¢. Creation of any human health hazard or potential X
hazard?
X

Narrative Description and Evaluation of the Cumulative and Secondary Effects on Risk/Health Hazards (attach

additional pages of narrative if needed):

20




f. Other:

9. COMMUNITY IMPACT IMPACT » can
i i in: Potentially | impactBe | Comment
Will the proposed action result in: Unknown * | None | Minor* | Significant | Mitigated «+ | Index
a. Alteration of the location, distribution, density, or X
growth rate of the human population of an area?
b. Alteration of the social structure of a community? X
c. Alteration of the level or distribution of employment X
or community or personal income?
d. Changes in industrial or commercial activity? X
e. Increased traffic hazards or effects on existing X
transportation facilities or patterns of movement of
people and goods?
X

Narrative Description and Evaluation of the Cumulative and Secondary Effects on Community Impact (attach

additional pages of narrative if needed):
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10. PUBLIC SERVICES/TAXES/UTILITIES IMPACT *

Can
Potentially | Impact Be | Comment

Will the proposed acti itin: o
i prop action resuit in Unknown * | None | Minor = | Significant | mitigated + | Index

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 10

] : ot X a.
protection, schools, parks/recreational facilities, roads
or other public maintenance, water supply, sewer or
septic systems, solid waste disposal, health, or other
|_governmental services? If any, specify:

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

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

d. Will the proposed action result in increased use of X
any energy source?
. L 10e.
e. Define projected revenue sources
10f.

f. Definé projected maintenance costs.

X

g. Other:

Narrative Description and Evaluation of the Cumulative and Secondary Effects on Public
Services/Taxes/Utilities (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 Users
Association will provide funding for the project. Funding sources are identified on page 5,
* Section 7 (b).

10f.  All malntenance costs associated with the Project will be the responsublllty of the
Ackley Lake Water Users Association.
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*+ 11, AESTHETICS/RECREATION IMPACT *

Can
Potentially | Impact Be | Comment

Will the proposed action result in: Unknown * | None | Minor * | Significant Mitigated = | Index

a. Alteration of any scenic vista or creation of an X ' 11a
aesthetically offensive site or effect that is open to : )
public view?

b. Alteration of the aesthetic character of a community , X
or neighborhood?

c. Alteration of the quality or quantity of

recreational/tourism opportunities and settings? X He.

d. Wili any designated or proposed wild or scenic X
rivers, trails or wilderness areas be impacted?

X

e. Other:

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

11 a & ¢. 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. CULTURAL/HISTORICAL RESOURCES IMPACT + Can

. . o Potentially | ImpactBe | Comment
Will the proposed action result in: Unknown * | None | Minor+ | Significant Mitigated + | Index
a. *+Destruction or alteration of any site, structure or _ X | 12a
object of prehistoric historic, or paleontological
importance?
b. Physical change that would affect unique cultural X 12b
values?
c. Effects on existing religious or sacred uses of a site X 12c.
or area?
d._Will the project affect historic or cultural resources? X 12d.
e. Other: X

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

12a-d. The proposed project will not result in the destruction, disturbance or a!tera_tion of
any known site, structure, or object of prehistoric, cultural, religious, sacred, historic or
paleontological importance.
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SIGNIFICANCE CRITERIA
13. SUMMARY EVALUATION OF SIGNIFICANCE [ IMPACT »

Can
Potentially | ImpactBe | Comment

Will the proposed action, considered as a whole: Unknown » | None | Minors | Significant | wMitigated + | Index

a. Have impacts that are individually limited, but
cumulatively considerable? (A project or program may : 13a.
result in impacts on two or more separate resources
that create a significant effect when considered
|_together or in total.)

b. Involve potential risks or adverse effects, which are

uncertain but extremely hazardous if they were to X
occur?

¢. Potentially conflict with the substantive X
requirements of any local, state, or federal law,

regulation, standard or formal plan?

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

proposed?

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

f. Is the project expected to have organized opposition X

-or generate substantial public controversy?

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

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

PART VI. NARRATIVE EVALUATION AND COMMENT

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 wili be
short-term, minor and end with the completion of the project. Impacts 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 result in the continuation of an unsafe conditipn ona hight
hazard dam. The condition of the dam would progressively deteriorate, resulting in potentially
serious, increasing risks to public health and safety.
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ACKLEY LAKE DAM
REHABILITATION ALTERNATIVES EVALUATION
SUMMARY

1.0 Background & Summary

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 currently 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.
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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 two
options were chosen to bracket the extents of rehabilitation for consideration. Components from
either option along with other alternatives 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 alternatives. 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 1 consists of two primary components, the toe drain system
and outlet works. The toe drain system for Option 1 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 1959 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 purpose 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 1 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 12-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 along both sides of the lower conduit, will consist of 12-inch
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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 between 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 abutment.

1.1.2 Outlet Works

Rehabilitation of the outlet works in Option 1 consists of modifying 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 1 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.

12 Option 2

Ackley Lake Dam Rehabilitation Option 2 is similar to Option 1 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
structure.
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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 confining clay layer.

1.2.2 OQutlet 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 1, 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 will 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 structure can
probably be moved upstream.
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1.3  Miscellaneous/Additional Iitems

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 items 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 safety of
the dam.

14  Seepage and Slope Stability Analyses

As part of evaluating the rehabilitation alternatives, 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.

1.5  Outlet Capacity
" Reservoir evacuation (drawdown) calculations were performed for the existing outlet works to

check the adequacy of the outlet in regards to USBR evacuation criteria. The purpose of the
evacudtion criteria is to make sure dams can be safely drained during emergency conditions.
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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.

2.0 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 1
presented in this report; however the principal concepts of the rehabilitation will remain
unchanged.
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£>5=SPLLWAY CREST STRUCTU sa?sE\szo e o Sy ey ;
f°"AND REGRADING “*;- ey, H 112

FOE/DRAN. AMD BERM PLAN
“SEE SHFS. DT-THRU D6

.,

.
¥

e

EMBANKMENT AND DIKE CENTERLINE

REPLAGE EXIST. INLET STRUGTURE—<
SEE SHT. OW6 i

e

[ ‘h?.\ /

S/BATE HOUSE MODIFIGATIONS .~

emma”

SURVEY DATUM

® Dols  Jon. 2008

TOPOGRAPHY SHOWN 1S BASED ON A MELD SURVEY PERFORMED BY HKM ENGINEERING INC, ON SEPTEWMBER 25, 2007.

HORIZONTAL ANO VERTICAL CONTROX. FOR THIS SURVEY WAS PROVIDED 8Y THE DNRC AND IS BASED ON A LOCAL GRID.

COORDINATES PROVIDED FOR THE FOLLOWING CONTROL POINTS ARE: B
CP

J N 9859.27 N 10000.00 CP2 (Adjsted) N 10000.05
E 9566.87 € 10000.00 € §999.97
Elev.=4323.50 Elev. =4302.06 Elev.= 430208
VERTICAL TIES TO AOJACENT U.S.C.G.5. BENCHMARKS ARE AS FOLLOWS: -
1180 (1961) 430465 430144 430448
$177 RESET (1970) 4259.77 4256.60 425966 °

THIS CREATED A ~0r39'58™ ROTATION FROM GEODETC NORTM.

:
i

\
\

\

. . \
AN AUTONOMOUS POSITION FOR CPt WAS OBTAINED. CP1 AND CP2 WERE USED JO CAUBRATE 10 THE LOCAL DATUM, s . 3\
PR S /INSTALL COFFER.D.

AM TO
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GENERAL SITE PLAN AND ALIGNMENT CONTROL

XY

O \08\HOSTIAN\dmg\CerSite dwy

THE AUTONOMOUS POSITION FOR CPY WAS: 4657'33.10920°N 4
R . myss‘os.ssz:‘o'w B : DEWATER QUTLET LONOUIT L.
AN OPUS POSITION BASED ON A FILE COLLECTED SEPTEMBER 26,. 2007 ;PRODUCED A POSITION FOR CP1 OF R A 1
46°5733.12084°N N R R } o
. 109°56'05.49266°W IN NADB3 (CORSS6) {EPOCH2002.0000) WTH AN ORTHO ELEV. OF 4323.80 s H
. - H
N . X H
EMBANKMENT AND DIKE CENTERLINE ALIGNMENT - Lo P 0 : IS IRI P $
- ! L. : RS 8 \,
: ¥
. o . : <, TLET WORKS CENTERLINE |
Dese. Stelien Tengent/Curve Doto Worthing Eosting 6, QURET {
Tongent Doto N
PI 0400.23 8313.39 10483.03 2 4 ORKS CENTERLINE ALIGNMENT
PC. 340783 8620.58 10500.77 a e OUTLET WORKS T -
Length: 307.70 Course: N 03-18-13 € . S
& Dese. Stetlon Tongent/Curve Dote Northing Eosting v
PC 3+07.93 Clreutar Carve Dote 8620.58 10500.77 % > T 1 Dot % N
. . . - angen ato
P 8703.0 9071.863 % / P1 0+00 ° 2957.91 9204.95 S &
PT 7441 9050. 13 10480.44 < POT  10+61.20 (= 15473.90 Embonkment) 9676.62 9983,72 - A
Delto: 17-20-00 Type: LEFY Length: 1061.20 Course: N 47-22-13 € +00 B . &
Rodius: 1431.5% o 04-00-09 STA. © S
Length: 433.07 Tohgen 218.20 Tongent Dota . O
Mid-Ord: 16.35 Enternol: 18,53 POT 10461.20 (= 15+73.90 Embonkment) 9676.62 9985,72 V 0
Chor d: 431.42  Course: N 05-21-47 W P 14434.80 5929.51 10260.45. @ Q
Es: 16.53 Lengin: 373.40  Course: N 47-22-13-€ o)
. oy Tangenl Doto osp. 1y ©0es0. 08 QQ ,\‘(
'+ L 460, 4. i
34 2e99.30 2259073 el EMBANKMENT AND DIKE CENTERLINE ALIGNMENT (continued) fe)
Length: 257.30  Course: N 14-01—47 W E ™
Desc. Stotion Tongent/Curve Doto Northing Eosting
Circulor Curve Data
[ 9+58.30 9299.73 10358.06 Tengent Dato:
RE $212.90 10050.59 [ 20472.19 . 9376.10 9536.48
[l 12472.30 9516.19 1024313 29 2542749 . 9903.92 9082.03
Della; 43-50-00 Type: LEFY Lengths 455,30  Course: N B6-20-47 W
Redlus: 358,18 Do 15-59-50 °
Length: 274.00 Vongeni: 14470 Circulor Curve Data
Mid-Ord: 25.88 Enternol: 27.90 ec 25+27.49 : 9903.92 2082.03
Chord: 267.37  Course: = N 35-56-47 W ’e B 9332.17 9047.02 o
st 27.90 PT 27489.43 9860.63 8826, 00 s
e TR v °f:
Tengent Dota odlus . : -]
PY 12472.30 o 9516.19 1024111 Length: 261.84 Tongent: 133.30 DIKE REMOVAL R z %;
POT  15473.50 (= 10481.20 Outiet Works) 9676.62 9985.72 Mig-Dra: 14,91 Externol: 15.31 -N- SEE SHT. C2 3
Length: 301.60  Course: N 57-51-47 W Chord: 25988 Course: S 80-24-13'W o ga
- s: 15,
ot 5 (= 10000 oot ve70.52 Tongert Dot z2%
15+73.90 (= 10461.20 Oul et Works . 9983.72 9 o -
[ 17485.90 ¢ ) 9789.39 9806.20 PT 27+89.43 98£0.63 882600 ~ g0
tength: 212.00 Course: N §7-51-47 W poT 35413.93 9581,08 B157.60 ez
Length: 724.50  Course: S 67-16-13 W STA. 3 zin
Cirewlor Curve Doto — v +00 wod
PC 17485.90 9789.39 9806 .20 Tongent Deto . i
RP 9304.30 9501,47 POT: 35413,93 9521.08 8157.60 ° 100 - 200 1
eT 2047219 9876.10 9536.48 POT  35+69.63 (= 10+76.80 Spiliwey) 9555.59 8108.22 | S . R o
Detto: 28-38-00 Type: LEFT Length: . 55.70 Course: S 67-1B-13 W [ Teer Sheet No.
572.87 DOC: 10-00-06
286.29 Tongent: 146.20 Tangent Dote CONTOUR INTERVAL = 2 FEET G2
17.79 Externo 18,36 POT  35+69,63 (= 10478.80 Spiftwoy) 9559.59 8106.22
283.32  Cours N 72-10-47 W el 3940253 9ad1.14 7795.10
18.36 . Lengtn: 332.90 Course: S 67-1B-13 W . 2

—
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STRUCTURAL GENERAL NOTES

APPLICABLE SPECIFICATIONS AND CODES.

CONSTRUCTION AND DESIGN SHALL BE IN ACCORDANCE WITH THE AMERICAN CONCRETE
INSTITUTE {ACI) SPECIFICATIONS AND THE REQUIREMENTS NOTED AS FOLLOWS,
GATEHOUSE CONSTRUCTION AND DESIGN SHALL BE IN ACCORDANGE WITH THE
INTERNATIONAL BUILDING CODE {1BC), 2006 EOITION.

SPECIAL INSPECTION
2. SPECIAL INSPECTION SHALL BE PROVIDED BY OWNER UNLESS OTHERWISE SPECIFIED AND
WILL CONSIST OF THE FOLLOWING:
b, SOWS - TABLE 1704.7 OF THE IBC
PERIODIC INSPECTION OF FOUNDATION SONL BEARING CAPACITY, DEPTH, FILL
MATERIALS CLASSIFICATION AND SUBGRADE PREPARATION AND COMPACTION,
€ CONCRETE - TABLE 1704.4 OF THE IBC
. PERIODIC INSPEGTION OF REINFORCEMENT BEFORE CONCRETE 1S PLACED.
. FULL TIME INSPECTION OF ANCHOR RODS AND OTHER EMBEDDED ITEMS AS
IDENTIFIED HEREIN.
. FULL TIME INSPECTION DURING PLACEMEMT OF CONCRETE INCLUDING THE TAKING
OF TEST SPECIMENS, SLUMP AND AIR CONTENT MEASUREMENT. INSPECTION AND
TESTING SHALL BE LIMITED TO STRUCTURAL REINFORCED CONCRETE WITH TESTING
FREQUENCY IN ACCORDANCE WITH THE PROJECT TECHNICAL SPECIFICATIONS.
d.  STEEL - TABLE 1704.3 OF THE I8C
i FULLTIME INSPECTION OF COMPLETE AND PARTIAL PENETRATION GROVE WELDS,
MUTI-PASS FILLET WELDS AND SINGLE PASS FILLET WELDS GREATER THAN §/16° 1N
ACCORDANCE WITH AWS D1.1. X
W.  PERIODIC INSPECTION OF FRAME JOINT DETALS FOR COMPLIANCE WITH THE PLANS
AND SPECIFICATIONS.

i PERIODIC INSPECTION FOR COMPLIANCE WITH PLANS AND SPECIFICATION
REQUIREMENTS. INCLUDED IS THE SHEATHING TYPE AND THICKNESS; VERIFICATION
OF FRAMING MEMBERS OF CONSTRUCTED ASSEMBUES WITHIN THE FIELD AND AT
BOUNDARY ELEMENTS: FASTENER TYPE, DIWMETER AND LENGTH, FASTENER
SPACING AT INTERMEDIATE SUPPORTS AND AT BOUNDARY ELEMENTS.

% PERIODIC INSPECTION OF HOLO DOWNS AND OTHER LATERAL FORGE RESISTING
HAROWARE FOR CORRECT TYPE, FASTENING AND LOCATION.

DESIGN LOADS
2. DESIGN LOADS AND LUAD APPLICATIONS ARE IN ACCORDANCE WiTH 18C.
b, UNIFORM FLOOR LIVE LOADS - =+ -s=~as=-ss++=s==-100PSF + DEAD LOAD
c.  ROOF LOADS
i. . MINIMUMROOF SNOW LOAD - - - - - s W0PSF
. DRIFT SURCHARGE LOADS IN ACCORDANCE WITH ASGE 7-05.
(3} BASIC GROUND SNOW LOAD - -~ - 0 PSF

. IMPORTANCE FACTOR -~ -=--- - t=10
d. 'WIND LOADS IN ACCORDANCE WITH SECTION 6 OF ASCE 7-05
i.° ¥ BASIC WIND SPEED (50 ~ YEAR) - --ev OMPR
i EXPOSURE CATEGORY -.- remseea € .
iil. " IMPORTANCE FACTOR - -~ Seies 1230 T
e SEISMIC LOADS
. i “IMPORTANCE FACTOR - -« -+
ii. .- SEISMIC USE GROUP - - -~ -
Wi MAPPED SPECTRAL RESPONSE SS -
W.  MAPPED SPEGTRAL RESPONSE % -+
V. SITECLASS --vomeravecnne .
vi.  SEISMIC DESIGN CATEGORY -
L. SPECIAL LOADS
I MECHANICAL EQUIPMENT LOADS +.-« - AGTUAL OPERATING LOADS
. CERING FRAMING LIVE LOAD 10 PSF
il.  ADDITIONAL LOADS REFERENGED ON THE DRAWINGS.

CONSTRUCTION LOADS
PROVIDE TEMPORARY BRACING, SHORING OR OTHER SUPPLEMENTAL SUPPORT DURING
CONSTRUCTION AS NECESSARY TO PROTECT THE STRUCTURES FROM EXCESSIVE

CONSTRUCTION LOADS.
FOUNDATIONS
a FOUNDATION DESIGN CRITERIA
A MAXIMUM ALLOWABLE SUIL BEARING PRESSURE - - 1,500 PSF
W, LATERAL AT REST SOIL PRESSURE - - - - - - - - - - - - - 45 PSF / FT EQUIVALENT FLUID

PRESSURE [NON SATURATED})
K. DESIGN FROST DEPTH BELOW EXTERIOR GRADE - - 4 FT

b, AVOID EXCESSIVE WETTING OR DRYING OF THE FOUNDATION EXCAVATIONS DURING
CONSTRUCTION.

c. BACKFILL ON WALLS WITH FILL ON BOTH SIDES SHALL BE COMPACTED IN EQUAL LIFTS
EACH SIDE OF WALL, WALLS BACKFILLED FROM ONE SIDE ONLY SHALL HAVE ALL
SUPPORTING SLABS, PERMANENT FRAMING OR TEMPORARY BRACING IN PLACE PRIOR TO
PLACEMENT OF BACKFILL

CONCRETE

3. CONCRETE CONSTRUCTION SHALL CONFORM TO THE AMERICAN CONCRETE INSTITUTE
BUNLDING CODE REQUIREMENTS FOR REINFORCED CONCRETE (ACI 318).

b. DETAILING, FABRICATION AND PLACEMENT OF REINFORCEMENT SHALL CONFORM TO

[:fAYAlLS AND DETAILING OF CONCRETE REINFORCEMENT {ACI 315).

RIAL

i STRUCTURAL CAST - IN - PLACE CONCRETE. 5!

#.  REINFORCING BARS - -sa-n-n PR v~ ASTM AG1S, GRADE 60

d ALL BENT REINFORCING BARS SHALL BE SHOP FABRICATED ONLY, REBENDING OR
WELDING OF REINFORGEMENT SHALL NOT BE PERMITTED UNLESS AUTHORIZED BY
ENGINEER.

e. END HODKS IN REINFORCING BARS, SHOWN ON THE DRAWINGS BUT NOT DIMENSIONED,
SHALL CONFORM T0 ACI 318,

! CONCRETE COVER OVER REINFORCEMENT SHALL BE 2" CLEAR, EXCEPT CONCRETE PLACED
AGAINST AND PERMANENTLY IN CONTACT WITH EARTH SHALL 8E 3 CLEAR.

9 REINFORCEMENT SPLICES NOT PERMITTED EXCEPT AS DETAILED OR AUTHORIZED BY
ENGINEER. LAP REINFORCING BARS THE FOLLOWING MINIMUMS AT ALL SPLICES, CORNERS
AND INTERSECTIONS, UNLESS OTHERWISE INDICATED, TOP BARS ARE HORIZONTAL BARS
WITH MORE THAN 12" OF CONCRETE CAST BELOW THE BAR.

5]

1.

BAR SIZE

TOP BARS
-7

h. STAGGER ADJACENT REINFORCEMENT LAP SPLICES IN WALLS 18° MINIMUM.

A PROVIDE BAR SUPPORTS TO PROPERLY SECURE AND SUPPORT REINFORCING BARS
AT POSITIONS SHOWN ON THE DRAWINGS. IN ADDITION TO NORMAL ACCESSORIES
PROVIDE #5 STANDEES AT 36” 0.C. TO SUPPORT TOP REINFORCEMENT IN BASE SLABS,
AND #3 U OR Z SHAPE SPACERS AT 72° 0.C. EACH WAY IN WALLS WITH TWO CURYAINS
OF REINFORCEMENT.

I8 DOWELS, PIPES AND OTHER INSTALLED MATERIALS AND ACCESSORIES SHALL BE HELD
SECURELY IN POSITION DURING CONCRETE PLACEMENT.

X. - REINFORCING BARS AND ACCESSORIES SHALL NOT BE IN CONTACT WITH ANY PIPE.
PIPE FLANGE OR METAL PART EMBEDDED IN CONCRETE. PROVIDE 2° CLEARANCE IN
ALL CASES UNLESS OTHERWISE INDICATED. NQ EMBEODED ITEM SHALL BE
SUSPENDED FROM, SUPPORTED BY, OR BRACED IN PLACE FROM THE STRUCTURAL
REINFORCEMENT. E

1 LOCATE CONSTRUCTION JOINTS WHERE SHOWN ON THE DRAWINGS OR AS

- AUTHORIZED BY ENGINEER.

m.  THORQUGHLY CLEAN BY SANDBLASTING ALL KEYWAYS AND CONSTRUCTION JOINTS
PRIOR TO PLACING CONCRETE IN ADSJACENT POUR.

n BEGIN SPACING OF BARS WHICH PARALLEL CONSTRUCTION AND EXPANSION JOINTS 2°
CLEAR EACH SIDE OF JOINT.

0.  UNLESS OTHERWISE SHOWN, PLACE 2-#5 {1 EACH FACE) WITH 2.0" PROJECTIONS
AROUND ALL OPENINGS IN CONCRETE WALLS OR SLABS.

P PROVIDE AN ADDITIONAL 500 LINEAL FEET OF #5 REINFORCING BARS FOR USE AS DIRECTED
DURING CONSTRUCTION.

q. CHAMFER ALL EXPOSED CONCRETE EDGES %", UNLESS OTHERWISE INDICATED.

PRECAST PRESTRESSED CONCRETE

a. DESIGN AND FABRICATION OF PRECAST PRESTRESSED CONCRETE MEMBERS SHALL
CONFORM TO ACI 318 AND PRESTRESSED CONCRETE INSTITUTE MNL-116,

b, MATERIAL .
i CONCRETE - FC = 5000 PSI

. - ¥+ PRESTRESSING STANDS - + ASTM Ad16, GRADE 270

<. DEVIATIONS FROM MEMBER GROSS SECTION, LAYOUT AND CONNECTION DETAILS SHOWN

ON THE ORAWINGS WILL BE P;RMIT‘I’ED ONLY AS AUTHORIZED BY ENGINEERL

STRUCTURAL STEEL
a

* STRUCTURAL STEEL CONéTRGCTlDN SHALL CbNFORM TOTHE AMERICAN INSTITUTE OF * * -

STEEL CONSTRUGTION'S STEEL CONSTRUCION MANUAL 13 ED., FABRICATION AND ERECTION
OF STRUCTURAL STEEL FOR BUILDINGS. . T .
MATERIAL At S

STRUCTURAL STEEL -~ ecaeatnns -
STRUCTURAL STEEL PLATES, BARS,
ANGLES, AND CHANNELS « ++ 4 -+ -ecrees ASTMAJG

#.  STRUCTURAL TUBING -.- - seseesvavacennas ASTM AS00, GRADE B

iv. STEELPIPE -=vvvsconcees --ASTM A5}, TYPEEOR S,

ASTM AWZ‘ GRADE 50

>

v HIGH - STRENGTH BOLTS -+ -+ »
vi. ANCHORBOLTS.-.-- FEEEE TR
vii, HEADED ANCHOR STUDS ~ASTM A108

[N ALL STRUCTURAL STEEL BOLTED CONNECTIONS SHALL 8E % DIAMETER A325 - N BOLTS
WITH STANDARD HOLES, UNLESS OTHERWISE NOTED,

4. ALL WELDING SHALL CONFORM TO AMERICAN WELOING SOCIETY STRUCTURAL WELDING
CODE - STEEL (AWS D1.1), AND SHALL BE PERFORMED 8Y WELDERS QUALIFIED BY THE
APPROPRIATE AWS TEST FOR THE WELDING PERFORMED.

&8 ALL SURFACES OF SUBMERGED AND EXPOSED STEEL SURFACES SHALL HAVE A HOT-DIP
ZINC COATING IN ACCORDANCE WITH ASTM A123.

WOOD FRAMING

2. WOOD CONSTRUGTION SHALL CONFORM TG 1BC .
b, MATERIALS

I STRUCTURAL LUMBER--.---

(a) 2" TO 4" THICK X 4" WIDE

i PLYWOOD SHEATHING -

(3) ROOF SHEATHING

-HEM~FIR

- NO 2 GRADE OR BETTER
-+svsua- APA RATED SHEATHING
«++->STRUCTURAL}

MISCELLANEQUS ITEMS
ADHESIVE ANCHORS SHALL BE HILTI HVA ADHESIVE ANCHORS WITH HAS SUPER ASTM A193
87 RODS OR APPROVED EQUAL. ANCHORS SHALL BE HOT-DIP ZiNC COATED IN
ACCORDANCE WITH ASTM A123,

EQUIPMENT INSTALLATION .

2. ALL OPENINGS SHOWN SHALL BE VERIFIED. AND ALL STRUCTURAL DIMENSIONS AND DETALS
PERTAINING TO EQUIPMENT INSTALLATION SHALL BE COORDINATED BY THE CONTRACTOR
WITH THE ACTUAL EQUIPMENT FURNISHED.

b. EQUIPMENT SUPPORTS, ANCHORAGES AND OPENINGS NOT SHOWN ON THE STRUCTURAL
DRAWINGS, BUT REQUIRED BY OTHER CONTRACT DRAWINGS, SHALL BE PROVIDED PRIOR
TO PLACING CONCRETE.

EXISTING CONSTRUCTION

en

DIMENSIONS, ELEVATIONS AND DETAILS OF EXISTING CONSTRUCTION HAVE BEEN OBTAINED
FROM FIELD INVESTIGATIONS AND AS — CONSTRUCTED DOCUMENTS. THE CONTRACTOR
SHALL VERIFY ALL EXISTING CONDITIONS NECESSARY YO PROPERLY COORDINATE NEW AND
EXISTING CONSTRUCTION, AND SHALL NOTIFY THE ENGINEER OF ALL VARIATIONS IN THE
DETAILS. DIMENSIONS AND ELEVATIONS OF EXISTING CONSTRUCTION WITH THAT SHOWN ON
THE DRAWINGS.

CLEAN AND PREPARE ALL EXISTING SURFACES WHICH WILL BE IN CONTACT WITH NEW
CONSTRUCTION AS INDICATED AND AS ACCEPTABLE TO ENGINEER. APPLY BONOING
COMPOUND TO ALL EXISTING CONCRETE SURFAGES WHICH WILL BE IN CONTACT WITH NEW
CONCRETE IMMEDIATELY PRIOR TQ PLACEMENT.

PROTECT EXISTING MATERIALS FROM DAMAGE DURING CONSTRUCTION.

FURNISH AND INSTALL TEMPORARY SHORING OR BRACING AS NECESSARY 70 PROVIDE
SUPPORT AND STABILITY FOR EXISTING WALLS AND FRAMING DURING DEMOUTION AND
CONSTRUCTION.

EXPLANATION OF SECTION
OR DETAIL CALLOUTS
SECTION OR DETARL
DESIGNATION
(R i
<3 ' owz

SHEET DETARL on-/
SECTION 1S CUT, ON

SHEET DETAL OR
SECTION IS SHOWN ON

Date )

8y

Aevision

@ Oasigned KN @ Drown. GAE ® Checked KJF @ Approved MY
)

® Oote  Jen. 2008

_ACKLEY LAKE DAM REHABILITATION
JUDITH BASIN COUNTY, MONTANA

- ®Project No. BM082.182 @ Cover.dwg
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BORROW-AND—/. |
WASTE AREA' ©.

® REUEF WELL BY DNRC (2004)
w  JEST PIT BY HKM (2007)

LEGEND
Be PIEZOMETER BY DNRC

A4

DHg DRILL HOLE BY DNRC (1999)
W

R

PROJECT BOUNDARY—\

FENCE AT TOE OF\

REMOVE CABLE"
DAM AND ODIKE

>/

REMOVE EXISTING SPOIL PILES
AND PLACE IN WASTE AREAS

eeemreme ~.

CONTRACTOR 1S RESPONSIBLE FOR ALL
COSTS AND AGREEMENTS RELATED TO

ALTERNATIVE BORROW AREA. SITE IS
NOT WITHIN PROJECT BOUNDARY,
OFFSITE SOURCES.

RN

[y - .

R DAM TO

.
e _—

—

—

DEWATER QUTLET CONODUIT

INSTALL COFFE

—

m——

R

120
Teet
"!

60

CONTOUR INTERVAL = 2 FEET

scole

SPREAD TOPSOIL AND RESEED ALL BORROW AND

STRIP AND STOCKPILE 6™ OF TOPSOIL FROM ALL
BORROW AND WASTE AREAS. FINISH GRADING TO
WASTE AREAS,

ORAIN WITH NO SLOPES STEEPER THAN 3H:1V.
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FINISHED EXCAVATION oF CREST AT EL.

=4322.0

PLAN )
DIKE REMOVAL GRADING o
%0 o W 80

e ———

CONTOUR INTERVAL = 2 FEET

REPLACE ON EXCAVATED

STRIP / SALVAGE 8" OF
EXIST. GRAVEL SURFACING,
SURFACE.

A AETYYeRS

6" GRAVEL SURFACING

A\ _SECTION

[+¥3 l c2 TYPICAL DIKE CREST GRADING
. 0 N 8
cole feut

4328 - - T e - 4328
: - EXISTING| DIKE SURFAGE AT B~ o A PO SN N T . .
4326 1 4328 -
. I T NC - % N
o FINISHED EXCAVATION —| 2
4322 0.00% 4322
4320 4320
ane s
I T B I < <R T e O B B T B R O S <R T O
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7+00 6+50 6+00 _] L 5+50 5+00 4450 4400 3+50 3+00 2+50 2+00 1450 1400 0450
EXIST. DIKE SURFACE AT ¢ ELEV. FINISHED SPILLWAY CREST ELEV. j
X PROFILE N
DIKE REMOVAL GRADING ;
40 4] 40 B0 {HOAIZ)
4 9 . 4 8 {VERT)
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~2 ~8
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NOTES /

1) LOWER OUTLET EXCAVATION AND TRENCH DRAIN TO REPLACE

1959 CMP DRAIN MUST BE COMPLETED PRIOR TO EXCAVATION Q &
OF TOE DRAIN 7O ASSIST IN RELIEF OF FOUNDATION PORE - 3 e IQ A
PRESSURES. BTA. 0478 .
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FENCE MATERIALS

1. FENCE MATERIALS MUST MEET AASHTO M 181 REQUIREMENTS AS MODIFIED HEREIN.

2. USE TYPE 1 CLASS C ZINC-COATED STEEL FOR ALL FABRIC, FENCE POSTS, RAILS, GATE FRAMES, EXPANSION SLEEVES, WRE TES,
FABRIC TIES, HOG RINGS, TENSION WIRE, MISCELLANEOUS FITTINGS, AND HARDWARE.

FURNISH FENCE FABRIC.HAVING 2-INCH OPENINGS. USE 9~CAUGE WIRE FOR FABRIC 60~INCHES HIGH AND OVER,
CORNER, END, AND PULL POSTS TO BE 2.875" 0.0. PIPE © 3.12 LB/FT (MIN).
LINE POSTS 0 BE 2.375" 0.0. PIPE @ 2.28 LB/FT (MIN).

> =

o

FURNISH 3/8" DIA, STEEL TRUSS RODS ~ GALVANIZED WITH DROP-FORGED TURNBUCKLES OR OTHER APPROVED TYPE OF ADJUSTMENT.
RAILS AND BRACES TO BE 1.660° O.D. PIPE © 2.27 LB/FT (MIN).
FURNISH GALVANIZED STEEL TENSION BARS A MINIMUM 3/16~INCH THICK BY 5/8-INCH WDE.

® PN

FURNISH GALVANIZED STEEL STRAPS. A MINIMUM 1/8-INCH THICK BY 2~-INCHES WDE. . P
10. FURNISH 9-GAUGE GALVANIZED STEEL TE WIRE MEETNG ASTM 626 REQUIREMENTS.

1. FURNISH 7-GAUGE GALVANIZED COILED-SPRING STEEL TENSION WIRE, MEET ASTM F626, CLASS | GALYAMIZING REQUIREMENTS.

NOTES

1. OETAILS SHOWN ARE TO CLARIFY REQUIREMENTS AND
ARE NOT INTENDED TO UMIT OTHER TYPES OF FENCE
SECTIONS AND METHOOS OF INSTALLATION,

2. WIRE TIES, RAILS, POSTS AND BRACES SHALL BE CONSTRUCTED
ON THE SECURE SIDE OF THE FENCE ALIGNMENT. CHAIN-
UNK FABRIC SHALL BE PLACED ON THE OPPOSITE SIDE OF
THE SECURE AREA.

8°=0" TALL CHARIUNK FENCE:

ISTED &
BARBED SELVAGE
END OR
CORNER POST

. PLAN

CONCRETE STRUCTURE

PL Ji*x6"x8"

USE 5-INCH LONG, 3/8" DIA,
EXPANSION ANCHORS. INSTALL
PER MANUFACTURER'S SPECS.
MINIMUM EMBEDMENT = 47,

PL Ji"x6°x4™
DETAIL
INSTALLATION ON CONCRETE WALL

: - . OUTLET STRUCTURE FENCE
CONTRACTOR 7O INSTALL OWNER—~ .« - - . . - X
SUPPLIED DANGER SIGNS ON FENCE, . : L] 2t ST
(3 - EACH ABUTMENT, 2 ~ OUTLET scole Teet
TEAMINAL STRUCTURE) )
TENSION WIRE & BOTTOM 7 GA. TENSION WIRE KNUCKLED
OF MESH o gt No grmz 0P OF TO BE TED TO MESH SELVAGE
¥ P AT 7~0" CIRS.
STRUCTURE WALL SURFACE STRUCTURE. WALL
30" MAX. (SEE PLAN) 10" PANEL _}
CORNER OR SINGLE ENO PANEL ¥ . [63G) 1
DETAIL
6'-0" CHAINLINK FENCE
ST
Y

FENCE POST (TYP)

ﬂlenED GRAOE QOWNSTREAM
F WINGWALL TO MATCH
El!S‘ﬂNG CANAL

TOP OF WNG
P BTN

ToPSOIL
S S OSN ST B
ORISR
TITTToy ~
o

LONENES

~
~

T BERM CRAVED

TOP OF WING WALL:
FOOTING BEYOND

13
VARIES

/) _ HALF SECTION

ow4

1.0

1

ows OUTLET STRUCTURE BACKFILL

2 3 4+ 5 6 7

seale

Oate Y

8y

No.

WARNING
7

®Qesignad KSF @Orown GAE '@ Checkad KJF #Approved T
]

Jan. 2008

* Dols

ACKLEY LAKE DAM REHABILITATION
JUDITH BASIN COUNTY, MONTANA ]

#Project No. SMOBY.S82  ® OW_Opil.dwy

o) .
Wo"@:fé Iy

Sheet

O}

e
Copyight © 2008 1AM Engieermg Inc.. AN Rights Reserved,




O \OA\UOA7182\cwg\OW_Cort dwy 1/11/7008 11:00: 27 AU WST

- N /7
EXNSTNG CONCRETE: (2
HEADWALL AN a8
T8 - b
N PL Kebud w/ 2-K°8 : PLACE EOGE OF HE
¥ o 60" \ 0'1 ADHESIVE ANCHORS e 7 N PUATE FLUSH w/ . L] H @
1 e ) . €0 oF WAL = Py s vy 2K Coventre wais s
- s ro by x = ADHMESIVE ANCHORS o3
g - NT
" /’7%% r ‘ Yp 2-12 % w/ 6 EMBEDME ) uli
o /-mSL CONCRETE € 4228 . 3l
. - 1
) Ty H HEADWALL . 2 PL Kbxd w/ 2K ,[ FLACE €0GE OF PLAE | £)2
JE - % T ” a " °F . fLUSH w/ EDGE OF 8
| te - chm. 48%s CWp W Fﬂ~ Y -/ ' _'*[ VERTICAL WALL . mE
NEW CLP.P, LINER " . - e
. EDGE OF NEW EDGE OF NEW . g . ¥l e
Z =3 T - CONCRETE WALLS ,l..’ﬁ.,y_ € 4x7.25 CONCRETE WALLS 1%’ 2 1 ] g R 35%%
HIR T
AN 4 {72\ _DETAL £\ DETAL /T DETAL I
[ ows [ ows  GRATE GUIDE PLATE ows [owe GRATE GUIDE PLATE ows|ows  GRATE GUIDE PLATE k4
1 0 : ' o y 1 0 ) B
e — H
scole faet scole fest scole Teet 2
_— 5
.
€ 4x7.25 GRATE z
L] ! I L X tog | B2
2 ko i i 77 W2 ENO BAR % 7 EVEN SPACES BETWEEN CROSS BARS % a2 ENO BAR 1
f + 1 gD 1P, / o H "5 ;
» 2 [ \ Koz END BAR  oeens 358
L0 4x% ROOF
g % [H] W2 MAN BAR arate Supeort | 3! B = 2
< o et
ows [owe ] b \ = Sé \\ / . E t o
& ~l3z \\ / / | W DGR RPN W | %'x1° CROSS BARS € 02,25 GRATE Xz g
T on "1‘ Eg A A SECTION A-A e et L 3l
MO EXISTNG INLET STRUCTURI —_— x 3
RSt B N\ /4 IS HEEqR:
D ACCOMODATE CONSTRUCTION - »
A e e ¥ e M NETE
AWIN 3 R z
. Mm“ﬁ:‘ﬁ 322" MAIN BARS ~ PLAN 1) ALL STEEL SHALL BE GALVANIZED N . S g 4
scele et . INLET STRUGTURE GRATE AFTER FABRICATION.
. %°x1" CROSS BARS - 2) MAKE 8 TOTAL CRATES. N B
- . 1 [ ! 2 . " 3 - ROOF CRATES : 1N JluE
. L ©1 2 - SIOE CRATES KR - 5 a
. . S scale el - 2~ UPSTREAM END GRATES N £ Batady ROOF 2 5 2
o - Lo . L Lo 1 — DOWNSTREAM END CRATE i Dy ROt 1 85
P : ‘ ’ - L Yx6xB i R
£L~s200.0, rrn ) . ' L4290 5 s sweet H
~4290.0, . . ) y . . i
v 7 /i-LQ TO C CHANNEL . ¢ 7 3 gy 5! £
. . H g [
of ... L. 3 . . % . - i
. P . SR 10 . E 0y —0" H SR . .
R : q
ELEs2080, § - ’lu © L Eme208.0y T g7 -
M H . ¢ - 3
A ok I,an:'oc - : oy :
~ .C. o] ' 00.—tTY | .
BL=az080, | 1“ o e || —1e 07 oe -l PL RaSa6 : Q
. : Lot b STE DETAL. 4,
. P s sueet Y &
| Ut L4 0127 0c |- 2 . % I
' o y = 2 NS
1o 6 012" 0C. A O 2 4-0° 1
E‘ : b7 EXISTNG HEADWALL TO - . JSOMETRIC éa
-, §-o % REMAIR . ) TYPICAL GRATE SUPPORT AND GUIDES N o
E . ' / o Y 'é-ea-)s BULKHEAD VQ‘Q
L e w : , &
..; A 0" LQ A,
b 2 7eans ws %00 . -
L. AoHESIVE 'l/ngms ¥ FABRICATE )" eo
© 18° D.C. ~ ‘ STAINLESS STEEL LINER
o " . TO MATCH INSIOE
L b o DIAVETER G2 CHPP. TRIM C.LP.P. LINER TO
3 . 16" PP
[ . ows [ ows S . B MATCH EXIST, HEADWALL
g = . . ¥ : NEW CAPP. LNER
N oo R -‘T——
A WAY g : »

EL=4277.52 j EL=4277.5% .

b ] ; G, %/ ﬁ / o) ° vy wew CONQR(T{'\ ¥ / 7 2
E . ; ; o : HEADWALL o
e—— / EXISTING 4878 CMP = - . EXISTING 4878 CUP ; L3
PO e 474 10 REMAN z3s
. 7 012" oc. . . ML
L3 0K ° EXISTNG CONCRETE 0 e

CRAVEL BASE—/ ! . S oM WAL L . %'® x 4" LONG HAS. © READWALL : 1343
7o 30" SPACING (12 TOTAL} : 333
d zRE%
a208
. . /1T\ DETAL ezzs
/A SECTION /B _SECTION * ows| ows INLET TRANSITION wdNa
owl l ows - INLET STRUCTURE . WS I ows INLET STRUCTURE 1 o M
ows
1 o |l 2 3 4 5 . 1 ] 1 2 3 4 5 scole Teel Sheet No.
e Y I —— e )
scole feet scale teet OWG
of 22

Copwigh! © 2008 HKM Engieering inc.. All Fughis Reserved.




0 \DB\MQB7IE\Isg\OW o1t dwg 1/41/2008 11:09: 27 au MST

r BAI.L VA\.VE\

-
PLHx5"11"w5" 6"

C 7x9.8

T

K° NEOFRENE PAD

o ]
ol
oo
PN
270 x 12° LONC NIPPLE I, 2°¢ u 12° LONG MIPPLE
(]

7 1\__DETAIL

ow7 [owz BULKHEAD CONDUIT FILL VALVE

o

1

acale

feat

SECTION

BULKHEAD GUIDE LOCATION
1 o 3 2 3 A s
scola fent

20§ CHANNEL

c 7:0.8—"]

€ 9.8 BEWND'—\

N
c 719.3{ T

¢ 7x0.8-~"]

A\ SECTION

. )" NEOPRENE PAD
© ¥ PLATE

L

owz [ow?  BULKHEAD
1 0

secls

> oot

58"

s'-n*
b P o ”
. | ¢ o8
3 -1 :
~
2° BALL VALVE . -
O e
211" <
:‘l’ / e
- PL X285 -11"x5"6" /—c ™8
4 /
o
Wt
™
C 7x9.8
7

LET\__ELEVATION
ow7[owr  BULKHEAD
1 o 1

scale faet

Copyright © 2008 HKM Engineering Inc., AR Aighis Reserved,

B,
X

2

@_
sl

ENGINEERING

of

HE
.
i
R
HH
k3
e
3
%
6
o -
I L
g,i
£
HEEAH
H
. ol w
5
4
3
b
H
.
z
3] 9%
8| EZ
N al
i 5=z
=0
2l 0E
8l €L
dEE
[17]
£3
5120
i g0
3 Q92
Guz
3| %2
ojm
2| 2
5
H 4
il es
£<
3|
£
ot
\_
9

3




1/9/2008 10:33:3¢ au uST

Q:\ON\HO8 7182 \dwg\Galehour.deg

CORNER OF ROOF AT MIDDLE D A s o
" % OF END JOIST SPACE (TYP.) oc o d
STANDING SEAM B
OUTSIDE EDEE /_ UETAL ROOFING L
o OF FOOTNG
=
}
T '_ | )
| H i ”
]
A ! ! | L
@r I |t S o i i S :
> | ; bl = ¢ :
EXIST. CONC. TOJER 3 T .
OUTLET i | | ounzr 2 ¢ °
CONDUIT | ! | CONDUIT o 1 4
P 1 e 2 RIS e
ol % | | Ji i g 2 152508 ]
o oo | 1 | g 3 %
3 a
t | w & H
S, L) C:] .
" & DELTA RIB % -3
. | . \ | ° LM / SKYUGHT PANEL ~ 4
£ | CONC, FLR. EL=4322,84 | &
| MATCH EXISTING FLODR
[) 1
| ' {
‘ /\ l : i
Il b
| i I [ I, . Q)
] ] 1 == +
W Ll — J R
®
[N ]
3 Kl
3 <
r-0
yor - oo - Yo
n", 40 é
— i
i
. oo :
: M : ' i M
PLAN : ROOF FRAMING PLAN . .
GATE HOUSE GATE HOUSE & .
v 0 1t 2 3 4 8 & 7 L0 9 2 34 & 7
k~n Tt ecals - Teat
JE5R
COE
o ELm42326
/ 0P OF NEW CONC. WALL
=433 o
oP OF NEW T | ; .
CONC. WALL
kS
. )
o K
Rl o
®
REGRADED e
SLOPE BEYOND E-§
7-2" s0.
EXIST. CONG. TOWER
0P OF ENST. .
WER FLR. % ; x
(5
A K
i , ! .
4 EXST. CONCRETE~1 1
E3 ToweR 2 ¢
- 77 -1 —6 .

H'# HOOKED LAG SCREW WITH
3" MIN. EMBEOMENT INTO RIM

%" STRUCTURAL 1 SHEATHING
NALED WTH 104 NALS © 4

A\ _SECTION

on o GATE HOUSE

T N N |

scote

2x8 ROUF JOIST:
o 18" 0.C.

SIMPSON HY CuP

%" STRUCTURAL | SHEATHING
STANDING SEAM
METAL ROOF

%" EXPANSION JOINT MATERIAL-
METER OF

AROUND ENTIRE PERN
EXISTING CONCRETE TOWER.

1

3

WAY, CENTERI

EXSTING CONCRETE=
TOWER ™~

1\ DETAL

N

o

AN

"9 HOOKED LAG SCREW WTH

& EL=4322.83 'R
¥ MATCH ToP OF EXIST.
CONC,

M. EMBEDMENT INTO RiM

BOARD

2x8 R4 BOARD WITH (2)f16
TEK SCREWS EACH END OF
EACH JOIST .

MEYAI.M;ASCIA
EL:T;;Z 5 P ro m
TOP OF NEW CONC. WALL FIELD CAST WALL S SHOWN. CONTRACTOR

MAY SUBSTITUTE PRE-CAST OPTION.

METAL SOFFIT

FLASHING ANGLE

2x6 TREATED SILL PLATE

ATTACH TO CONC. WALL WMTH X'»
ADHESIVE ANCHORS @ 4'-0" O.C.,
EMBEDDED 6° MIN.

44 © 12° 0.C., EACH

b

14'—0" -0
. " CONCRETE FLOOR
x
# ©12° 00, EACH ) 7-2 50.
WAY, CENTERED EXIST, CONC. TOWER
£L=4122.08 | .
TOP_OF EXST.
TOWER RR.
Y { |
blg - g £1ST. CONCRETE—""] 4 GRAVEL
ke TOWER 7
) EL=4319.8
v .
¢
- SR

" /B, SECTION |

53]ss  GATE HOUSE ROOF EAVE
0

" scats

1

1 | 2

feat

L4324
; PIN. CREST

/C\_ELEVATION

Gi]on  GATE HOUSE
1 o \ 2 3
‘scole

feel *

oi]om  GATE HOUSE

T
¥
=+
n
"
%
\A i
3/4° CHAMFER (TYP) "
Y e n
70 "
(e} " EL=4324
3 " TOP OF DAM BEYOND
Jt it
]
I
FL=4322.84 ) !
105 OF EXSTE 1 207
TOWER FLR. 7 -
7
y 7,
EXIST, CONCRETE— 17
TOWER y
/-
r 7 1
1 7z {
Lo 7 b
XA

ELEVATION (SOUTH)
GATE HOUSE
) 0 1 2 3 4 k- & 7

(EN

anfon

scole feat

Oote

8y

Revision

No.

WARNING

®Denigned KJF @ Drawn GAE # Checked KJF ®Approved MT

Jon. 2008

ACKLEY LAKE DAM REHABILITATION

®Project No. B8MOST.182 @ CATEHOUSE.DWG & Dote

"07‘?@4 /
. % CO%W ZR | r

-

Sheot No.

7
4

<
S
e
4
g

4]
- ¢
£z
2z
83
ol
z1g
w2
<|®
m
X
E
[~}
2
=

222 N. 32nd S\, Suits 700
o

Fw-ey

of
z3
T
a9
wi
z2
o2
(LR~
z§
wo

GH1

Copyrighl © Z00B HKI Enginesting InC.. AU Rights Reserved.




S30G Y6 S0U &

WA ONINRIINIONS

D

. [4 Oy
[ VNVINOW 'ALNNOD NISYE HLIANT | L %\V OQ
; o NOLLYAITIBYHIY WYa 3XVYT AZIMOY @ &OQ
f:en kg | vowey |on w, m

(/4
-

Sheel N
of

LW paseridve LHe PINIBGIE F¥D Umosge LM POUBSRO S BOOZ I  RI0Q @ bapsuiosQ @ ZB1LRONE ON 10¥0id e

o
2

teet
50 (MORIZ)
20 (ERT)

feet

3o
—
10

-
CONTOUR WTERVAL =~ 2 FEET

TOE ORAIN

30
10
scole

4250 pROFILE

LET
4310
30!
4300
4295
4290
4285
4280
4275
4270
426%
4260
4255

0+00

\ ) 59007

ZS0LY

°
> 3
TIOCF 14

{—-ENO CAP

To0tr
£808Zy=31
Wi
3did Niv3Q 301 Mg38 | . 12062
B F0 YIS 06625

91062¢
[¥11{]

$5°68%y
[0

H-

-
* P13
0480

F

eBl
1420

TOP_OF GOVER _E’L.=430L2
FLOOR ELj=4287{0

STA. 1438, MH-—
4 {DIA,_CONC,
TOE DRAIN MANHOLE

£l

ur F-
Sl 12(e PVC; PIPE

00[68ZH=N!
]
008 N«JDO

RIGHT CMP
INTERCEPT

+6(BZY
§S6TH

d

-_____@é
N

7
/

£€°482%
8vEZr

|

1480

00+Z

Z
<

8 ZL°982Y
b TTELH
Z|

[

i

11°992%
irezy

IOE DRAIN

-
2400

Rl EL.=4290.43
N

ve

05°68Z¢
962

' DH9

BOTTOM OF TOE BRAIN

OP OF| BERM--\

{FIELO DIRECTED)

[:84:04
»162¥

NEW 31304
-
2430

5|
k

EXISTING GRGUND —

LT Y82
30674

25'C8ZY
EE8ZY

2480

SOCeZY.
(X243

262 LF. OF 12°8| PVC PIPE

YTAZY
YERZF

CENTER _CMP_INTERCEPT

3420

=4208.0
m—

FLQOR ELF4278.0

81820
a L 742

27182
88y | %

€0

4+00, MH—
A, CONC,

A0y

w [§43

TOE DRAIN MANHOLE
JOR Of COVER EL

00°6LZF =,
00,0824

00°087?
682y

4400

0L°18Z%
55627

\.\:: |

p | P

L)

o) | 6572878
T ED6ZY

4440

REPLACE 1959 CMP
DRARY WITH REW

................... 68°coLY
.- G162y

CH DRAN

BI'GRZY
7743

TREM
4480

8¢°98Z¢
ZT628

L42°L82%
rE62Y

$+20

#8”9 RCP OUTLET WORKS CONDUIT
193 LF. OFf 1278 RVC PIRE -

A L0°682¢
ozEr

P

9L 062y
o5y

5450

0P _OF | COVER| EL.=~4302.3
LOOR EL.=4291.5

GE DRAIN MARHOLE

TA. 5483, MH~3
*_DIA,_EONC

89°162%
000y

/ 05°ZBZ¢=LN0 Pt

00:S6ZH=NI 13t SYE6ZY
. TZor+

6400
TOE DRAN LE.

—

SLY62Y Y
0 POEF

Jt

E_DRAIN
ENCH DRAIN %

¥0°96Z¢
o900

12°9 PVC PIPE
8440

L4 W74 ]
TEZOLF

- BOTTOM_OF |10
EXCAVATION

bBoTTOM OF
FIELD DIRECTED)

£9°86Z4
Teocr

Na LF OF

6480
EXISTING GROUND SURFACE

[00C#pa Y
did-hrvyd-301 NMu £6°66Z¢

$0iCH
€O+L 'vis

by
iz
o
o
o

1420

Ty

END CAP -

-8 Ix{iid
N
<

PR i

4295
4268

"]
a
EY
-

a5
4305
Lt

,

AL S00Z/11/1 $m0 $RIONERPATEILRORNOO\ D

AW Rights Reserved.

Copyright © 2005 WAM Engintering Inc.,




2 #
B
.
D
—
AW A
/\ i3
A M
. HE
4328 o~ b
FEIRNS HE
S ES YD K 4320 = < 5 é
T~ perm CRAVEL—~__ P A \ StA-11960.64—(OIREToRKS <
- et \~ ) Ta. 4400 (TOE DRAIK) 3
RS IR 4 £ 2._6°_DIA, CONC, &
e EXISTING GROUND ) DRAIN| MANHOLE . ME2y
= / OF COVER €1.=4298.0 %l ¢ ¥
4303 SR £L$4278.0 °l 2. Egia
12°# PERFORATED PVC DRAIN PIP H g ) 23de
. SEE PROFILE FOR INV. EL. 4300 HIEN b
o 1Y
® 5 ORAN GRS N /-{ToP 07 BERM statzarslortoner-vorks) .
Y et 4298 \ <2 EXITTING GROUND] b, 1804 L1 s
L = 1 1290 Bl 1 e 3 Y 6 pin. CONE. TOE [DRAN 3
i i EL. VARIES ’ == MEASUREMENT MANHOLE £ ®
_j 1 ' 4285 > FLUME LE.=#278.5 2 a
B . .
1.5" BERM GRAVEL: PLACE 1.5' DEPTH OF BERM : R 0.53% F3 B
GRAVEL IN BOTTOM Of, 12" WDE - - | s : sl © ; uD-l
TRENCH PRIOR. TO EXCAVATION H H 3 H ] 2
TRENCH DRAIN 2 FT. T i OF 4' WIDE TRENCH - H H . {BE:
. TO 10 FT. 4275 Fsperlty + A C §| EE =z
DEEP AS DIRECTED,  BACKFILL - 771\ 8 tag) <
WTH FILTER GRAVEL. o . Jda8zl ¢
o8 2 § g 3 % E o
IR ' 4285 WIERCEPT DRAN 15 o1 Qs ‘1821 §
‘ A) SECTION ske pETAL SHEET 03| Y 5 3|3 =2 | W
01[p2  TYPICAL TOE DRAIN : 42 At Q ]
| Y L] Six gl €0
| . [ M A 5 0 zi3 z Al sfa, | o
scole Teet . 4285 Wi o £ tur HECE =1
. = =]~ 950 LF. OF 1279|PVC PIPE - HES RS
4250 *lJa o
o ] o . ! | of - w n aS =2 Wf 8 o o ol of of ol > [N
| 3 8 § d 8 8§ § 9 § F § f§ g s oy Y Fy Yo Hue | =
| ¢ 3 :i 3 0% .3 % ¥ § ¥ 0 ¥ K/ K Y Y :‘ E . gl €8 |- g
i . .. il on
| - . 10400 10440 10480 1420 460 . 12000 J L 12440 12480 - 13420 © 1360 ] < a
‘ EX/STING GROUND SURFACE— ~TOE DRAIN LE. £ ]
PROFILE | _E -
TOE DRAIN OUTFALL . . ) ) H
. 30 o . 30 60 (HOMZ.) c \
. . 10 ] 10 20 (VERT.)
. . : - scole feet N
ALUMINUM LOCKING ACCESS HATCH.
HALLIDAY R1—R OR APPROVED EQUAL. N
{ 4 SEE PROPLE @
. 4
s
1 \ S
PRECAST REINFORCED CONCRETE MARHOLE \ e
MANUFACTURED IN ACCORDANCE WiTH o
STRIP 6~ OF TOPSOIL: FINISHED GRADING VARIES. MANHOLE STEPS AS.TM. DESICNATION CA78. - 7 U
SEE BERM PLAN, SHT. D1 "0 16" cRs. NOTE: AL JOINTS BETWEEN MANMOLE . % &
. gCII%fLSHALL BE RAM-NEK £ @ «o
e ALUMINUM LOCKING ACCESS HATCH.
& 3 | HALIDAY RI~R OR APPROVED EQUAL. l@ A
3 INET PIPE 727 (MH-2) ol 12 1 (¢)
{SEE PROFLE FOR TYPE, a0° FLOW NEASUREMENT FLUME 7O BE é
(SlZ( AND INVERT ELEV.) ) CAST IN FLOOR OF MANHOLE.
SEE PLAN FOR ARRANGEMENT) PIPE LIP TO N
RE PROTRUDE 3° MIN. e O FOR TYPE. —Wj COMENT GROUT SEAL WSTAL 45 BEND. 10 OIRECT
EMOVE EXISTING | e SIZE AND INVERT ELEV.) INLET PIPE— 77 &, STRUCTURE WALL FIELD
879 CcuP «—v: ! (SCE PLAN FOR ARRANGEMENT) A 1 £ L DETERMINE LOCATION.
g Aaow, fow,
>— FILTER GRAVEL ot cRouT nor, fov, i i' (——’" \, LELas2785 '
X MANMOLE BASE 10 BE SEALED i ' P M s
be L‘i ss]sgngw»s‘ sNYE K{)Mu:mmc OR 3 o . e o 22
= . . .
¢ e o 8 (Mh-2) T QURLET PP AGRI DRAIN CORPDRATION z3Z
FORM CONCRETE CHANNEL TO MILD STEEL, ZNC COATED bol-1"]
AEL.=4275.0 64" MIN, MATCH FLUME. RAT GUARD f,'f Je
S N 92" MIN. {MH-2) PRECAST OR CAST IR PLAGE CONCRETE BASE. 13 06" 0C EA WAY. PRECAST OR CAST iN PLACE CONCRETE BASE. w %g;
#3067 0.C EA WAY T (iloion'S OPTION, 1 FI. BERM GRAVEL CENTER IN SLAB co:mcron's OPTION. ~) £T. BERM GRAVEL z 885
/_\ CENTER IN SLAB BENEATH CONCRETE BASE. BENEATH CONCRETE BASE. H %;g
8 SECTION C\__SECTION ziud
c3[dz” TYPICAL TRENCH DRAIN /B SECTION e woNg
01]02  MEASUREMENT MANHOLE
o s ] . s Ci]D2  STANDARD DRAIN MANHOLE Wi
[ —— ] MH-1, MH-2, MH-3 - . Sheel No.
cale feet - 2 ° N . L2 o 2 4
[
. D2
of 22

Copyrighl © 2008 HKM Engineering Inc., Al Rights Reserved.




0:\O\UOBTI 82\ dwp\inlirceptivaing.dug 1/11/3008 11: 41:48 AW UST

—

P28

-+ TRENCH DRAM

4250.0 - \_ . =4290.0,

——gfL=4280 : BERM GRAVIL—~._ EL=42

RN . PROVIDE 6~ MIN, DRAIN A
GRAVEL COVER OVER

7" PLTER GRAVEL PVC PIPES 1° FILTER GRAVEL

1|__§ § s
T 1" DRAN cruw:x.—l

6. PVC SOUD DRAINS TO MANHOLE

~t s
1" FILTER GRAVEL: \—PROKCY EXIST. 4878 CMP
OUTLET FROM DAMAGE

T\ _SECTION .
D?i 03 CENTER INTERCEPT DRAIN
4 0 4 8

scole feel

- =4280.0
EL=42
o 1" FILTER GRAVEL . NEW DRAIN MANHOLE

INSERT 6" PVC N
SLOTTED DRAIN IN Pt : ; Aow,
EXIST. CMP } i)
- “EXIST B" CMP DRAIN ALY - OUTLET PIPE -;
i : 2'= 6" PVC SOUD DRAINS
. PRAN GRAVEL . L1’ THICK DRAIN GRAVEL *
B\ SECTION :
D33 CENTERINTERCEPT DRAIN
: 4 [ C [
20 a0 . scole - Teet
scale Teet ‘
CON -
MATCH EXIST. CREST EL.wd324.0% TOUR INTERVAL = 2 FEET
" 1./
- ——— 4325
sszop s |
O T GRAWT 320
{FINISRED| GRADE T BE 2H 1Y
. ROAD SURFACE PERPENDICULAR TO| EMBANKMENT & s
4. 310
S SHEEN DY FOR
. BERM DETALS 0
o0 ] N / " /~MANHOLE MH-2 BEYOND : R
5 =3 - 300
i S . ~EXisTNG ‘cROUND T T i
el — s T “
AEL=4290.0 e Dot et 0 g
4 - =
. L/ |- 8ERM G AVEL-( SN e I
4285 SN <
: \ T P TOE DRAN
4200 . L FILTER rAvEL—] o L - EXCAVATION[BEYOND |
St 7 HILY 2 e
12 / | /[ i : 275
f S AT | It} 7 il oy L33
4270 EXCAVATE TO REMOVE. 108, Dm!lg xcavation_awe -4 , ] i 270
CHIMNEY DRAIN HEYOND | ] AN
4 TRENCH DRAIN BEYOND . TLET EXEAVATION
P&"‘U 10+50 10460 10+70 10+80 10490 j 11400 0 11420 1+30 11+40 MN+50 11+60 1420 11480 11490 S12400 12410 12+20 12430 |2*i665

A\ _SECTION
D3[D3  CENTER INTERGEPT ORAIN
10 0 10 20

scole teet

Dote
i

8y

No.| Ravision

WARNING

i Gid

Jan, 2008 #Designed MY @ Drown GAE ®Checked 341 ®Approved KT
ACKLEY LAKE DAM REHABILITATION
JUDITH BASIN COUNTY, MONTANA

@ Project No. BMGB7.182 @ intercepiDrans.dwg & Dote

ENAINEERING

Topyright @ 2008 HKM Engmeerng inc.. AN Righls Reserved,




w (-
L
PROVIDE HINGED LOCKABLE CAP\ 3 >
3
5!
0 x 6 PROTECTOR CASING <
6793 & STEEL PROTECTOR b lg
n . 1z
1'9 SCH. B0 PVC TUBING &
gl 3
K il
” CONCRETE COLLAR.  SLOPE TO DRAM. 12
FINISHED CROUND: &
. . I
3| 5 ) h
g~ 5552
STEEL CASIG TO PROTECT § H i
M PVC FROM BACKFILL MAY BE [} ol ggg
-1 T‘ LEFT FULL LENGTH OR JATKED . -
OUT. CONTRAGTOR'S OPTION. 5
{1 [ SUICA SAND FRL
H
EXTEND EXISTNG 1'# PVT TUBING ¥
H
z
<
DETAIL 2122 z
MONITOR WELL EXTENSION / RESET '; = ey 3
. Pl 8
2012
. : AR RE
PROVIOE HINGED LOCKABLE CAP = t‘ 3
“w = o
% 1 6° STEEL PROTECTOR CASING. e5la
HET AR
578 SCH. BO PVC FLUSH JOINT il a ol =
o THREADED CASING E z w
3 Husiv g
” CONCRETE COLLAR. SLOPE 70 DRAIN. X358
FINISHED GROUND 4 3m X Iél n
E
. 2 E é <
4 p
. 3 5 9
. 6 STEEL CASING TO PROTECT * a5 !
_ PVC FROM BACKFAL: - A<
1 VL z
) H
. “SILCA SAND FUL e
] . " L
. . 7lUSLOPE - ; . . L
i .10 MANHOLE £L.=4280.0 (RW)}

EL=4283.0 (RW2)

Cut EXISTING 59 PVC CASING
INSTALL NEW Sk5xd TEE

N
DETAIL 2

RELIEF WELL EXTENSION

49 SCH. B0 PVC 70 MANHOLE.
EXCAVATE AND BED AS REQUIRED
BENEATH TEE AND OUTFALL.

w2
.

s Q

4 4
[=ToF GF |BERM A 308 '" |—TOP" OF [BERM MH-P ) &
o EXISTING GROUND ] - 4300 * : - : >
P S ™ B ‘ EXISTING GROUND - 1
_____ S 42! 4285
N N % oRAm ExtAwAmON ] (L 1 Il | — T s \ [ 10 ORAN EXCAVATION .
g . P 0 SN Sl St B niniad il S
, ] : : - |
H FXCAVATE_TRENCH AS N |yl Em4202 \\ 4" PVC (GRADE TO|DRAIN) |__gfEme2820
¥ NEEDED! T WNSTAL 1E=4288.0 \ L B AN g e
: W TEE AND PP L ver o <ap0| —_EXCAVATE TRENGH s~/ Z52
—yn ——— NEEDED TO INSTALL 235
§ 4" PVC| (GRADE TO DRAIN) NEW TEE AND PIPE i perepy N U FEL
H 427 275 " glE . . £
= AT TEE INJERCEPT EXCAVATION wiy
H 1 I L 225
: 2 6 ) 30 [ 30 50 70 W0 96 ) M6 28770 4270, 6 20 36 ) E3 50 6 30 £ 108270 s o5
H i . FH
(A __ SECTION : 8 SECTION zen
s woN
% D6|D6  RELIEF WELL RW1 OUTFALL 06|06 RELIEF WELL RW2 OUTFALL
E L] [] 10 20 10 [] 10 20 Sheet No.
g scole teel . scole Teel
§
: D6
\_ of 22
I——

Topyigni & 2008 HKM Engneering Inc.. AB Righls Reserved.




2

) P . H
g i Pl Vi SPILLWAY CREST CENTERLINE HORIZONTAL ALIGNMENT HE
H i / b
/ ! g: i i S Desc, Stotion Tongent/Curve Doto Norihing Eosting g »
3] ! i H
S 3 Ty i / Ciccutor Curve Dota s
oy H & & ec 9435:00 £060.50 M E
I3 { i H] I 2, RP 9503.71 8095.28 1%
A H 7 N %0, 7/ PT §438.01 8136.85 =
[ P | ~0 59-31-41 Type: LEFT M
f bl % BE et S ]
P i H H > . angent s .
2 i i i b S S 10,16 Externol: 11,70 H
i { i Y, 76,45  Course: N 87-04-03 € S =
7 i ! H P 1.70 gl o 1
4 T sPiLway ! 7% MERE
A H H H Tangent ODoto 51 & 9
A / H i PT 0+80 9438.9t 8136.85 3l 3
kY H H H POT 1400, (= 9457.00 Spiliwey) 9449.72 £153.68 & o
\ H H ! Length: 20.00 . Course: N 57-18-13 € .
! ; 8 i \ : »
fN g'%% \\?vmiasrz i i 1 2' WIDE CONCRETE Tangent Dato ®
{
v N = k) H + ANCHOR WALL POT 1400 (= 9457.00 Spiliwoy) 9445.72 813,58 4
kN S 2 \ i PC 14, 9460.52 8170.51 5|
5 - ) £d Lengih: 20.00 Courze: N 57-18-13 € H
A e o
../\ ~ (‘ £l czx:'eulor CS'" Dote 9450.52 8170.5) *
P 1421 . B
§ SPILLWAY CREST=, N ¥ 41 2500 43 2139.72 35«
ALIGNMENT " 7 P 1470 9501 .50 8195.29 8l 22
. 50-15-34 Rl Eg
\ ¥ O~ .60 160-31-08 e
A s9:00 2674 - HE- T4
*, .40 . -
REGRADE ROAD T0-1(%, 8 3l N 321036 € 158
MATCH REVETMENT l AN 5.96 : 3l g 5
.
Tongent Doto ‘é‘: Zz
PT 1470 9501.50 B196.2% =3
(4] 2400 531,27 8193.97 =0
\ Length: 30.00 Course: N 07-02-38 E L4 s
] O
\ HEES
3l X2
. <
ol 9a
o x
. HIE
IR
gl <8
3los
<
\M . z
h ' , £ T0 K pe 3
WARP SLOP! EY FINISHED GRAD INTS ki
CATCH AT EL=4314 £ P? it - — H
. : ) Point No. Stotlon  Dltyet’ Elevetion Norihing Eosting .
1 O+40 8’ Rt. 4320.5 9417.82 809965
10 o 10 20 2 0+40 9" Lt. 4320.5 9435,80 8094.73
i ———— . .
scole Teel - 3 o+70 9’ R 4ne.s 9425.93 B1)1.94
CONTOUR INTERVAL = 2 FEET 4 ™70 9% Lt 4318.8 9442.21 B124.28
5 0+85 g R, 4318.0 0434.04 B145.92
5 0485 9" L. 4318.0 9449.19 8136.19
7 0+85 15' Lt. AN6.0 9454.24 8132.95
a8 0485 ¥ L. 4318.0 9460.97 8128.63 \
2 s 1425 9 Rt 43180 9456,20  8180.10 7
=] il SI® G ) 3 o 432¢ vy
<o | E Bl g P Rle 10 1425 2L, 4318.0 9470,52 8159.09 o
2 =2 =2 =1 1
a1% & 2 &5 iz il Rt /— 1 1425 150 UL, 4316.0 9475.27  8165.41 @ I’y
4322 fmmomoT T |1 ) i o g <1 );', = 4322 12 1425 287 Lt 4316.0 9481.59  8160.52 Q 6\
------ __,6&3;"" 1 e e g v yv » 1440 9’ RL. 4318.6 9458.58  B192.29 <
N\\~\ ,—" A2 1440 9 Lt. 4318.8 9479.47 8177.95
o ~ —ARMC L% ML) >
432 el ARMORFLEX® 30S| OPEN UNI =] 4320
— | CABLE REINFORCED ARTICULATED e 57— 15 170 9 R, 4320.5  9500.38  8205.22
CONCRETE ANGHOR parL—"| -~ =4 Lo EvETME 00F. %/ [™—condreme anchior watL 18 "0 9 Lt 43205 9502.60  B167.35
ana i W4 0.00% e anp
==t
H ====] -
3 ey AR i “Lexsuve brouno surrace AT €
4 IRl a6
-§ A3 - - AN4
= f L ) o2 o2 =% -3 ] o8 «(3 3 o3 R ~3 = oy ol3 A nl2 o
O <3
- & § § NS ]S i Sl e e os ld slo Sl Bl o Ho Sig Mg Ny
i E £ B O¥ Ok BOoH W Ow®W w| O BT R :15 wooW W oW B
3 N
¥ 0+00 0420 _J L 0440 0460 1+20 1440 1480 1480 2400
z EXISTING GROUND SURFACE FINISHED GRADE AT ¢ PROFILE Sheet
H SPILLWAY CREST =
; 1 0 10 20 (nomiz.)
s 25 0 75 S (VERT.)
k scole eel
of
Copyright @ 2008 HKM [ngineering Inc., Al Rights Reserved.






