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DEPARTMENT OF THE ARMY ,
OFFICE OF THE ASSISTANT SECRETARY /
CIVIL WORKS !
108 ARMY PENTAGON
WASHINGTON DC 20310-0108

JAN 135 705 numeEr 11 -]

Honorable Nancy Pelosi HOUSE D
Speaker of the House )
of Representatives
U.S. Capitol Building, Room H-232
Washington, D.C. 20515-0001 =

i
Dear Madam Speaker: o %

3 o

This letter is to inform you of the Administration’s position on the bjidgeting for the
Island Creek Local Protection Project, Logan, West Virginia. Section 40Y gf the'Water
Resources Development Act (WRDA) of 1986 authorized the flood damage reduction
project, at an estimated total cost of $86,000,000, in accordance with the Repoff'of the
Chief of Engineers, dated April 25, 1986. At the time of the authorization, the local
sponsor did not have the available funding to proceed with the project. In 1999, the Logan
County Commission, acting as non-Federal sponsor with financia! support from the West
Virginia Conservation Agency requested that the Corps of Engineers reevaluate the
authorized project. House Report 106-253 of the Energy and Water Development
Appropriations Act of 2000 directed the Corps to prepare a General Reevaluation Report
(GRR) to modify the project and to reaffirm the project justification and submitted the GRR
for review and approval. The Corps of Engineers provided the GRR for my review as the
supporting documentation for the project modification.

The authorized project consists of a 100-foot wide channel improvement along
3,700 feet of Island Creek upstream of its confluence with the Guyandotte River, 1,000 feet
of which is lined with concrete. The improvements would have the effect of reducing the
damages of a 100-year event to that of a 2- to 11-year event. In addition, a significant
non-structural component was recommended within the Island Creek 500-year floodplain
consisting of the acquisition of 265 residential and commercial properties, flood proofing
for approximately 1,200 structures and the relocation of 150 mobile homes.

The plan recommended in the GRR consists of an 80-foot wide channel
improvement for a distance of 3,600 feet along Island Creek. The modified plan would not
include the concrete lining provided for in the original authorization. Along the channel
reach, post and panel retaining walls, mechanically stabilized earth, sloped bank lined with
stone slope protection and a concrete revetment will be constructed to stabilize the creek
bank behind the commercial structures. The project also includes removal of an existing
sandbar and implementation of a flood warning system. Reevaluation of other authorized
non-structural features is being deferred to a later date. There would be a 62 percent
chance that the project would contain a flood with a 10 percent chance of occurring in any
year (10-year event). Similarly, the project would reduce the damages of the 100-year
event to that of a 6- to11-year event. The GRR contains a letter from the non-Federal
sponsor acknowledging the level of flood protection that would be provided by the
proposed improvements.
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The recommended plan is the locally preferred plan (LPP) of the non-Federal
sponsor. Although it is not technically the National Economic Development (NED) plan, it
is less costly, and is superior to the NED Plan (which is the 100-Foot Plan) for minimizing a
number of potentially negative social, economic and environmental impacts, and forgoes a
small percentage in net benefits in comparison with the NED plan. Since the sponsor has
identified physical and financial constraints in selecting the NED plan and net benefits are
increasing for the smaller project as the constraints are reached, the need to recommend
the NED plan is suspended. The LPP qualifies for a categorical to the NED plan and does
not require a waiver from the Secretary.

The recommended plan has a total project first cost of about $33,660,000 at
October 2008 prices. This amount includes $7,974,000 for land, easements, rights-of-way,
relocations, and disposal areas and $150,000 to implement the proposed flood warning
system. Cost sharing for the authorized project is in accordance with Section 103 of the
WRDA of 1986 which is 75 percent Federal and 25 percent non-Federal. As the
recommended plan requires no Congressional modification, it is subject to the original cost
sharing. Based on a 4.625 percent discount rate and a 50-year penod of economic
evaluation, equivalent annual benefits are cited as $4,333,000. Equivalent annual costs
are estimated as $1,735,000, including $68,000 in average annual operation,
maintenance, repair, replacement, and rehabilitation costs. Indicated equivalent annual
net benefits are $2,598,000. The resultant benefit cost ratio is 2.5 to 1.

An environmental assessment (EA) was prepared in accordance with the National
Environmental Policy Act. The EA concluded that the project would not have significant
impacts on biological, social, and cultural resources of the area and a Finding of No
Significant Impact (FONSI) was signed on December 11, 2001 for the authorized project.
A second FONSI was signed for the GRR on January 22, 2008.

My office has completed its review and | have determined that the recommended
project is technically sound, environmentally acceptable and economically justified. |
submitted the report to the Office of Management and Budget (OMB) on August 1, 2008 to
seek Administration budgetary support. OMB advises in the aitached letter, dated
January 12, 2009 that the project is eligible for funding. | am providing a copy of this
transmittal and the OMB letter, to the House Subcommiitees on Energy and Water
Development, and Water Resources and Environment.

Very truly yours,

@J L Mp&%], %
John Paul Woodley, Jr.
Assistant Secretary of the Army
(Civil Works)

Enclosures

av)



Enclosures

1. OMB Clearance Letter, dated January 12, 2009

2. Island Creek Logan West Virginia, lllinois — General Reevaluation
Report —~ Flood Damage Reduction Project, dated March 2002
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EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF MANAGEMENT AND BUDGET
WASHINGTON, D.C. 20503

January 12, 2009

The Honorable John Paul Woodley, Jr.

- Assistant Secretary of the Army (Civil Works)
108 Army Pentagon ’
Washington D.C. 20310-0108

" Dear Mr. Wdodley:

As requited by Executive Order 12322, the Office of Management and Budget has
completed its review-of your recommendation for the Island Creek Local Protection Project

Logan, West Virginia.

Our review concluded that your recommendation for this project is consistent with the
policy and programs of the President. The Office of Management and Budget does not object to
you submitting this report to Congress.

Sincerel

Richard A. Mértens
Deputy Assoctate Director
‘Energy, Science, and Water

Encl

(VD)
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CELRH-PM-PD-F (1110-2-1150a) M:/nmckinley/island creek/GRR 6- fj-gl'/ guiga.nce memo

Ext. 5656.3%

MEMORANDUM FOR Deputy Commanding General For Civil Works, ATTN: George N. Fach,
Jr., CECW-PM, 441 G Street, NW, Washington, DC 20314

SUBJECT: Island Creek Local Protection Project at Logan, West Virginia, General Reevaluation
Report (PWI: 075456)

1. Submitted for your review and approval are 10 copies of the Policy Compliance Documentation
Memorandum and an Addendum to the General Reevaluation Report for the Island Creek Local
Protection Project at Logan, West Virginia, Main Report and the Environmental Assessment. The
addendum contains the revised pages to the report.

2. As you are aware, the District is attempting to include the recommended project as a new
construction start in the FY03 budget.

3. The POC for this action is Ms. Amy Frantz, Project Manager. If you have any questions
regarding the subject report, she may be reached at phone number (304) 528-7444.

Encls S. MICHAEL WORLEY
Chief, Planning Branch
Miller PM-PD-F
Borda PM-PD
Frantz PM-M

(VID






CELRH-PM-PD 9 July 2002

SUBJECT: Island Creek Local Protection Project, Logan, West Virginia, General
Reevaluation Report — Policy Compliance Documentation

1. SUMMARY OF THE REVIEW PROCESS. The subject report was transmitted for
Headquarters review via memorandum, CELRH-PM-PD-F, undated, subject: Island Creek
Local Protection Project at Logan, West Virginia, General Reevaluation Report (PWI: 075456).
Headquarters policy compliance review comments were transmitted by electronic mail message,
CECW-PM (George N. Fach, Jr.), 25 October 2001, subject: Island Creek, Logan, WV, GRR. A
conference call was held on 9 January 2002 among Headquarters, Division, and District staff to
discuss the actions required to resolve the identified policy issues. By electronic mail message,
CECW-PM (George N. Fach, Jr.), 10 January 2002, subject: Island Creek Flood Warning System
(FWS) Measures, Headquarters provided clarification of policy concerning the classification of
FWS as structural or nonstructural measures. District responses to the Headquarters policy
review comments were provided by electronic mail message, CELRH-PM (Natalie J. McKinley),
4 February 2002, subject: Island Creek Responses. Headquarters assessment of the District’s
responses and further guidance on the actions required to be taken to resolve the identified policy
issues are documented in paragraph 3. Paragraph 2 provides background information on the
study and project. CELRH-PM final resolution to the CECW-PM guidance is documented in
paragraph 3 and an addendum is enclosed with the corrected report pages.

2. STUDY / PROJECT BACKGROUND.

a. Study Area Location. The Island Creek Basin is about 105 square miles of rugged
mountainous terrain located in southwestern West Virginia. Three major streams drain the
basin—Island Creek, Copperas Mine Fork, and Mud Fork. The study area encompasses the 500-
year floodplain of Istand Creek at the community of Logan, Logan County, West Virginia.

b. Problem. The project area has experienced numerous damaging floods in the past. A
flood with a 1-percent chance of occurring in any year on the 10.4 miles of Island Creek
originally under study would inundate approximately 950 residences and 255 commercial
structures. Under present conditions, flood damages that would be caused by the 1-percent
chance event would exceed $40.5 million (October 2000 prices). The current report focuses on
the 500-year floodplain adjacent to Island Creek upstream of its confluence with the Guyandotte
River. The GRR cites expected annual damages in the current study area of $6,500,000 under
existing conditions.

c. Authorized Project. The project was authorized by Section 401 of the Water Resources
Development Act of 1986 (PL 99-662). The authorized project addresses flooding adjacent to a
total of about 19 miles of Island Creek (10.4 miles), Copperas Mine Fork (5.1 miles), and Mud
Fork (3.9 miles). The plan includes both structural and non-structural components. The
structural component of the plan provides for a channel with a 100-foot wide bottom on Island
Creek for a distance of 0.7 miles upstream of its confluence with Guyandotte Creek. The lower
1,000 feet was to be a concrete-lined channel. The project area adjacent to remaining 9.3 miles
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of Island Creek, and both Copperas Mine Fork and Mud Fork, would be treated with a variety of
non-structural measures. Non-structural plans call for raising over 1,200 residential structures,
flood proofing about 80 non-residential structures in-place, and relocating over 500 other
structures to flood-free housing and community development sites. The project was authorized
at a cost $86 million (October 1984 Prices).

d. Study Authority. The project was authorized by Section 401 of the Water Resources
Development Act of 1986. PED was initiated in 1989. It was found that the non-structural costs
included in the project had been significantly under estimated in the feasibility phase. The
inclusion of the non-structural features would have led to an uneconomical project; therefore,
they were dropped from consideration. The sponsor, the Logan County Commission,
subsequently concluded in 1993 that they were unable to financially support the project at that
time; consequently, PED studies were suspended. In 1998, PED resumed with the financial
sponsorship of the West Virginia Soil Conservation Agency resulting in the current General
Reevaluation Report and Environmental Assessment. The current report documents the
reevaluation of the authorized project features to confirm economic feasibility and document the
NED plan.

District Response/Clarification — During the early stages of PED (1990), it was determined that
the actual costs associated with raising structures in place were significantly higher than those
used during the Feasibility Phase to estimate project costs for the authorized project. This
determination was based on the District’s experience with other ongoing nonstructural projects.
However, no detailed reevaluation or determination of economic feasibility of the nonstructural
component of the authorized project was completed at that time because no qualified non-
Federal sponsor who supported implementation of the nonstructural component had been
identified. The decision was made to defer reevaluation of the nonstructural component until a
future date when such updated information would be needed to make decisions regarding
implementation of this component. There was recommendation to modify the authorized project
at that time, and ORD concurred with the decision to defer this reevaluation.

The Logan County Commission had expressed interest in the implementation of the structural
component (0.7 mile of channel modification) of the authorized project. PED efforts during this
time period consisted of a reevaluation and preliminary design of the structural component of
the authorized project. In 1993 the Logan County Commission formally notified the District that
they were unable to financially support the project at that time and requested that project
implementation be deferred until they could identify additional funding assistance. All PED
activities were suspended at that time.

In 1998, at the request of the Logan County Commission with financial support from the West
Virginia Soil Conservation Agency (WVSCA), PED activities were resumed. The WVSCA and
the Logan County Commission requested that PED activities be directed toward the reevaluation
of the structural component of the authorized project and that reevaluation of nonstructural
measures continue to be deferred until additional funding sources could be identified. The
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current GRR presents a reevaluation of only the structural component documenting economic
Jeasibility, optimization of project scope, NEPA compliance and minor design changes. The
report concludes that the deferral of the reevaluation of the nonstructural component should
continue and does not recommend any significant changes to the Island Creek Local Protection
Project authorized in WRDA 1986.

e. Recommended Plan. {Note: This paragraph was modified by the District as follows:
additions, deletions]. The recommended improvements are slightly smaller in scope than the
project authorized by WRDA 1986. The recommended plan provides for trapezoidal channel
with an 80-foot bottom width on Island Creek for a distance of 0.7 miles upstream of its
confluence with the Gnyandotte River. The plar channel configuration includes two
discontinuous post and panel wall segments totaling 1,290 linear feet, to proteetspeeifie
eonmereial-structures minimize impacts to existing commercial development. An existing sand
bar located approximately 400 feet upstream of the confluence of Island Creek and Copperas
Mine Fork would be removed. Additional plan components include a flood warning system
(FWS) and aquatic and terrestrial sitigation environmental design features. One commercial
structure and an outbuilding on the property of an existing business would be removed end
another-relocated to accomplish the required channel widening. The total length of the project is
about 4,500 feet. The report indicates that the channel widening would allow this stream
segment to handle runoff from storms with an average recurrence interval of 10 to 20 years.
Nine new gages and one upgraded gage would be associated with the proposed FWS. These
gages would be located on Island Creek (4), Copperas Mine Fork (3), Trace Fork, Mud Fork, and
the Guyandotte River. The Logan County Commission will serve as the non-Federal Project
sponsor. The West Virginia Soil Conservation Agency will provide the non-Federal share of
project costs.

f. Economic Evaluation. The estimated initial cost of the project is $20,774,000 at October
2000 prices. This amount includes $6,933,000 for LERRD and $227,000 to implement the
proposed FWS. Based on a 6.375 percent discount rate and a 50-year period of economic
evaluation, gquivalent annual benefits are cited as $3,830,000. Equivalent annual costs are
estimated as $1,690,000, including $73,000 in equivalent annual OMRR&R costs. Indicated
equivalent annual net benefits are $2,140,000. The indicated ratio of benefits-to-costs ratio is 2.3
to 1.

3. GUIDANCE.

a. Comment: Project Description. Inconsistent descriptions of the project are cited
throughout the GRR. Portions of the report indicate that two commercial structures would be
“removed”; other sections cite one commercial relocation. The GRR should be revised to
consistently describe the recommended plan throughout the report.
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Response: The proposed project will require acquisition/removal of one commercial
structure {Super 8 Motel) and a small outbuilding located near the stream on the property of an
existing business (Baisden Hardware Store). Text will be revised throughout the report for
consistency and to accurately describe commercial acquisitions.

Assessment: The issue will be resolved by revising the report to provide consistent
descriptions of the recommended plan.

Resolution: Text has been revised throughout the report with the first reference occurring on
page 22 of the main report.

b. Comment: Post Authorization Changes. There is no evaluation of post authorization
changes in the GRR; however, the recommended plan appears to have a significantly different
scope, output, and cost from the authorized project, due to the elimination of the flood proofing
and raising features and reduction in channel width from 100 to 80 feet. The Ohio River
Division gave its approval to defer the evaluation of the uneconomical non-structural
components in 1991. However, the revised GRR should present sufficient information to
address the significance of the post authorization changes and to determine the appropriate
authority for approval of changes, including the decrease in project costs relative to Section 902.

Response: The GRR does not recommend any significant changes to the Island Creek Local
Protection Project authorized in WRDA 1986. The authorized project consists of both structural
and nonstructural components. This report recommends implementation of the structural
component (0.7 mile of channel modification) of the authorized project as a separable element
and a flood warning system (non-structural). The structural component recommended in this
report differs slightly from the original structural component identified in the Island Creek
Feasibility Report dated March 1985. The design of the channel modification has been refined in
response to changes in the project area and the availability of additional engineering data.
Changes to the scope, costs and outputs retated to the structural component are relatively minor
and are primarily related to design refinements. At the request of the local sponsor and with the
concurrence of LRD, the evaluation of the nonstructural components of the authorized project
has been deferred. Any discussion of post authorization changes and appropriate authority for
approval should be postponed until such time that entire project has been reevaluated and
significant changes identified.

Assessment: The issue will be resolved by revising the report to include an evaluation of the
post authorization changes in the project features being recommended for implementation.

Resolution: The differences in the authorized project and the recommended project are as
shown in the response above. Specifically in the report, the authorized project features are
outlined on pages 4-6 in the main report and the text in the response above is summarized in
Section XV Conclusions in the main report on pages 46 and 47 and included in the Addendum.
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The differences have resulted from design refinements and deferral of the non-structural portion
(except the FWS) at the request of the sponsor.

c. Comment: Risk And Uncertainty Analysis. The GRR indicates that risk and
uncertainty analyses as required by ER 1105-2-100 were not completed for the current proposal.
The GRR should be revised to comply with current policy in regard to R&U analyses for flood
damage reduction studies.

Response: The risk and uncertainty analysis required by ER 1105-2-100 will be performed
for the current proposal and the results tncorporated into the main report and the economic
appendix of the GRR.

Assessment: The issue will be resolved by revising the report to include the required risk and
uncertainty analyses.

Resolution: The required R&U analysis has been preformed and the results included in the
Economic Appendix, specifically in Section V1., G. Risk and Uncertainty.

d. Comment: Economic Evaluation. ER 1105-2-100, appendix G, paragraph G-9.h.(3)
states the following: “Detailed economic data and any derivations from that data to support plan
formulation, forecasts, and detailed explanations of benefits should be provided. Describe the
with and without project physical, biological and economic conditions of the study area and how
each category of benefits was computed.” The GRR does not include an economics appendix.
There is only minimal information on the derivation of flood damage reduction benefits
claimed. The main report provides some information about the substantially larger project area
that was associated with authorized project. However, there is no information on the numbers
and types of structures subject to flooding in the current evaluation. There is no information on
structure and content value assumptions, etc. Absent this information, the reasonableness of the
evaluation can not be assessed. Additionally, Table 10 of the GRR indicates that without-project
damages are 9.7 million while table 12 indicates “base condition” damages as $6.5 million.
Details of the economic evaluation should be included in the revised GRR.

Response: An economic appendix will be prepared to provide detailed information about the
flood damage analysis. Resolution: An economic appendix is included under its own tab and
provides the requested detailed information. A summary of the economic evaluation will also be
incorporated in the main report. Resolution: Results from the economic analysis presented in the
Economic Appendix are summarized in the main report. Text will be added to the main report
and the economic appendix to clarify the difference between the authorized project area and the
area impacted in the current analysis. Resolution: Text has been added throughout the report to
provide clarity regarding the authorized project area and the area impacted from the currently
proposed projects. Table 10 results will be modified so that existing damages match with Table
12. Resolution: The existing damage figures match in Table 10 and Table 14 (formerly Table
12) as well as throughout the report.
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Assessment: The issue will be resolved by revising the report to include the required
information .

Resolution: Each item in the response is addressed individually in jtalics above.

e. Comment: Post And Panel Wall Segments. Notes to the M-CACES estimate state that
the two post and panel wall segments are included in the plan to avoid acquisition of two
commercial structures on the left descending bank of Island Creek. The revised GRR should
document that the cost of each wall segment is less than the cost of structure acquisition. Verify
that the recommended plan is the NED plan.

Response: Noted. The statement in the M-CACES is inaccurate and will be deleted. The
recommended project (with the two post and panel walls) produces the greatest net benefits when
compared to other plans with and without the walls as shown in Table 10. Clarification: Post
and panel walls as presented in the report represent segments of the channel configuration not a
flood wall type structure.

Assessment: The issue will be resolved by revising the report to clarify the purpose of the
post and panel wall features.

Resolution: The incorrect statement has been removed and the revised M-CACES summary
sheets included as the “ETA — Tab VII, Cost Estimate, Section C”.

f. Comment: Flood Warning System. A flood warning system is included in the final
array of alternatives leading to the selection of the recommended plan. However, it is not
evident that there was an explicit analysis of the benefits and costs of the system or whether it
would reduce the benefits attributed to the structural features by increasing the time available for
temporary evacuation of damageable property from the flood plain. The GRR should
demonstrate that the FWS is economically justified.

Response: The FWS will be considered a nonstructural component of the recommended
project. An analysis will be prepared to demonstrate that the FWS is justified based on its cost
and the estimated reduction to residual damages within the project area.

Assessment: The issue will be resolved by revising the report to document the economic
Jjustification and the cost sharing of the FWS as a separable nonstructural element,

Resolution: The FWS analysis was completed as outlined above in the response and is
included in the Economic Appendix under Section V1., C. The summary of the results are
included in the economic analysis portion of the main report.
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g. Comment: Sunk PED Costs. The M-CACES estimate shows $2,000,000 assigned to
“post feasibility studies.” Verify that all past PED expenditures have been included in the
estimate of total project costs to be apportioned. Note that sunk PED expenditures should not be
included in the current economic evaluation of alternatives.

Response: The sunk PED expenditures will be removed from the economic evaluations and
the correct results incorporated into the GRR.

Assessment: The issue will be resolved by revising the report to exclude sunk PED costs
from the economic analysis.

Resolution: The sunk PED expenditures were removed from the economic evaluation.
Evidence of this action can be found in the Economic Appendix in Section VI, E., Table 12.

h. Comment: Cost Sharing. Since the project was authorized in WRDA 1986, cost sharing
as specified in section 103(a) of this Act appears to be applicable. The project proposal includes
both structural and non-structural components. Cost sharing requirements are slightly different
for these components—the minimum 5 percent cash requirement is not applicable to non-
structural flood control features. Verify that cost sharing shown in the report is correct.

Response: As stated in comment f., the FWS will be considered a non-structural component
and the appropriate language regarding cost sharing will be added to the text.

Assessment: The issue will be resolved by revising the report to document cost sharing of
the FWS as a separable nonstructural element.

Resolution : The revised cost sharing requirements for the structural and non-structural
elements are discussed on page 36 and shown on Table 16 of the main report and included in the
Addendum.

i. Comment: Mitigation Versus “Sound Environmental Design Practice.” The report
consistently points out that praject will have minimal environmental impacts; however the
Executive Summary also states that aquatic and terrestrial mitigation features will be
constructed. In paragraph 2.5 (Environmental Design Measures), of the Environmental
Assessment various “mitigation” elements such as riffle/pool complexes, planting of native
vegetation, etc. are proposed. Several plates included in the EA identify “deciduous tree planting
area for on-site mitigation” and “typical section” for riffle structures. These measures are
proposed to mitigate for loss of riparian habitat, loss of upland and bottomland hardwoods, and
for disturbance of aquatic and benthic life. How were these measures selected and what
coordination took place to decide which measures would be appropriate? The remainder of the
report (text, cost estimates, etc) is virtually silent on mitigation. Recommended mitigation
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features need to be fully justified. Such justification must be based on determination of
significance of losses, incremental analysis, and cost effectiveness, etc. See ER 1105-2-100,
Appendix C, paragraph e., beginning on page C-15. Based on the scant information provided in
the GRR, in this instance, rather than mitigation, this appears to be a case of “sound
environmental design”. The report needs to be modified to both fully describe and justify any
mitigation features or reflect that these features are simply sound environmental design features.

Response: During 1993, the project recommended implementation of the structural
component as a separate element and the non-structural element was deferred. The structural
component consisted of construction of channel modifications along the 0.7 mile of lower Island
Creek and a spoil area at Wilkinson. At that time, a draft EA was circulated to the resource
agencies but was not completed with a FONSI. A planning aid letter (PAL) was received from
the USFWS during this time.

In 2000, the project was looked at again and it was decided by the District that the impacts were
not significant enough to warrant mitigation measures, but that environmental features,
developed in cooperation with resource agencies, were incorporated into the design. Also, in late
2000, the decision was made to utilize an existing disposal site at Schoolhouse Hollow rather
than using the Wilkinson site. This change decreased the environmental impacts of the project.
The report will be changed to reflect that these features are simply sound environmental design
features.

The EA will reference that the PAL and coordination letters may be found in Appendix C

Assessment: The issue will be resolved by revising the report to document measures
incorporated in the project to minimize environmental impacts as sound environmental design.

Resolution: Beginning on page 6, the FEA has been revised to document that
environmental measures have been incorporated in the project to minimize environmental
impacts as sound environmental design.

J- Comment: Coordination. The report references (See FONSI and USFWS letter dated
February 6, 2001) a December 1993 USFWS Planning Aid Letter (PAL). The PAL should be
included in the report. On page 15 under Public and Agency Coordination, it is stated that
agencies would receive documents. At this stage of project planning, coordination should be in
its final or completed stages. Has a Public Notice (PN) gone out for public review and
comment?

Response: The PAL will be included in the report. The tense of the sentence is incorrect.
Public Notice (PN) may be found in Appendix A labeled as Notice of Availability (NOA). The
NOA advised the public that the document was available for review and comment from January
5, 2001 through February 5, 2001.
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Assessment: The issue will be resolved by revising the report to include the PAL and
accurately describing the status of coordination.

Resolution: The document has been revised to incorporate the environmental design features
beginning on page 6 of the FEA. On page 15, the tense of the sentence was changed to reflect
that the agencies have received a copy of the plans and NEPA documents. The Notice of
Availability is found in Appendix A. The PAL and coordination letters may be found in
Appendix C.

k. Comment: Status of Environmental Compliance. Several statements are made on
pages 7 and 8 of the Environmental Assessment (EA), dated May 2001, that coordination will or
would be obtained for Water Quality Certification and the Fish and Wildlife Coordination Act.
The EA also states that if significant historic properties are encountered then appropriate
mitigation measures will be incorporated, and the Corps will fully comply with Section 106
consultation, Since this is the Final EA, coordination and compliance with appropriate agencies
should be completed and not deferred to a later time. The Coordination Act Report from the US
Fish and Wildlife Service should be included, as well as responses to recommendations resulting
for Federal and state agency comments resulting from the coordination (see ER 1105-2-100,
Appendix C, paragraph c.(1)(a), as an Appendix to the Final EA

Response: Coordination with the US Fish and Wildlife has occurred since the beginning of
this project. Please refer to the PAL (1993) and two supporting letters received by this district
within the last year. A Coordination Act Report was not prepared by the USFWS since the
project to be implemented was not found to significantly impact the resources. The PAL and the
correspondence letters may be found in Appendix C. Resolution: The tense of the sentences on
pages of 7 and 8 has been changed and the PAL and coordination letters may be found in
Appendix C. A Coordination Act Report was not prepared by the USFWS since the project to be
implemented was not found to significantly impact the resources. The PAL may be found in
Appendix C of the Final EA.

The 404(b)(1) analysis has been completed and is located in Appendix B. The State 401 Water
Quality Certification dated May 17, 2001, has been received and is included in Appendix B.
Resolution: The Section 401 Water Quality Certification and the Section 404 (b) (1) Analysis
may be found in Appendix B,

Coordination with the State Historic Preservation Office has occurred. The EA will have a
reference to the location of the coordination letters dated January 31 and April 27, 2001 and the
Cultural Resources Reconnaissance Report for the Island Creek LPP dated April 2001. All
references are located in Appendix C. Resolution: The text has been modified to reflect a
change in verb tense and changes may be found starting on pages 7 and 8.

The EA will be revised to reflect the completion of the compliance issues referenced in the
comment.



10

CELRH-PM-PD 9 July 2002
SUBJECT: Island Creek Local Protection Project, Logan, West Virginia, General
Reevaluation Report — Policy Compliance Documentation

Assessment: The issue will be resolved by revising the report to accurately reflect the status
of environmental compliance actions.

Resolution: Each item in the response is addressed individually in italics above.

1. Comment: Water Quality. Page 11 of the EA mentions that water quality is poor in the
study area and that “Abandoned deep mines are a major source of acid mine drainage” and that
“Untreated domestic sewage is a serious problem”. These issues, as well as, siltation and
turbidity concerns should be addressed for the Water Quality Certification. There is a statement
that an erosion control plan would be prepared. The GRR should address the state of erosion
control or other plans that have been prepared or that are in preparation.

Response: The WV Water Quality Certification was received by this district on May 17,
2001. The 404 (b)(1) Analysis addressed the issue of erosion control plans by using Best
Management Practices. The EA will reference the location of the 404(b)(1) Analysis in
Appendix B.

Assessment: The issue will be resolved by revising the report to address the status of erosion
control plans and State Water quality Certification requirements.

Resolution The 404 (b) (1) Analysis addresses the issue of erosion control plans and the
document may be found in Appendix B along with the WV 401 State Water Quality
Certification. The document has been modified to reflect the tense of the sentences on
pages 7and 11.

m. Comment: Endangered Species Act Compliance. Page 12 under Endangered Species,
the EA mentions effects to the Indiana bat and its habitat “would have an infinitesimally small
chance of resulting in direct or indirect take™. Has a Biological Assessment been made, as
required by ER 1105-2-100, Appendix C paragraph .c.(2)(a)(1) and has the US Fish and Wildlife
Service issued a Biological Opinion, or a letter of concurrence with a finding of *“no adverse
effect” as described in paragraph c.(2)(b)(2)?

Response: The February 6, 2001 letter received from the Fish and Wildlife Service indicated
in paragraph two that “We indicated that projects disturbing less than 17 acres of potential
Indiana bat summer foraging and roosting habitat were considered by the Service to have a very
small chance (at the 98% confidence level) of resulting in direct or indirect take.” Also, in the
third paragraph the FWS stated “Therefore, the Service considers the proposed action
discountable and unlikely to adversely affect the Indiana bat. Therefore, no further Section 7
consultation under the Endangered Species Act (87Stat. 884, as amended; 16 U.S5.C. 1531 et
seq.) is required.”

10
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Assessment: The issue will be resolved by revising the report to document the status of
compliance requirements.

Resolution: Page 12 of the document has been revised to reflect the completion of
compliance requirements of the Endangered Species Act.

n. Comment: Cultural Resources. Page 12 under Sensitive Cultural Resources, there is no
discussion. Page 14 under Cultural Resources, there is mention of a literature investigation. A
literature search is only the beginning of the compliance process, further investigations are
required to locate, identify and evaluate historic properties that will be impacted by project
construction. This should include historic assessments and determinations of eligibility for the
buildings and structures that will be removed or altered by project activities. The EA also states
that, “If significant historic properties are encountered during construction, appropriate
mitigation measures will be incorporated”. The National Historic Preservation Act requires
agencies to locate and evaluate historic properties and to mitigate for potential impacts before
construction starts. The report should include documentation of concurrence of findings from
SHPO.

Response: A discussion under Sensitive Cultural Resources will be written to explain briefly
what is considered sensitive cultural resources. Resolution: Text has been added on page 12 to
clarify the definition of Sensitive Resources as meant under Section 3.3, Sensitive Resources in
the LPP can be described as Socio-economic Factors, Education, Recreation, Aesthetics,
Cultural Resources, Air Quality and Noise Impacts. The Island Creek Cultural Resources Report
(located in Appendix C) was performed by this district in April 2001. Correspondence with
WYVSHPO indicated their concurrence with the findings of the report. Both entities concluded
that two historically significant structures (Appalachian Power Company building and the CSX
railroad bridge) were located adjacent to the project but will not be affected by the project. An
April 27, 2001 letter from the WVSHPO concluded that the proposed activities would have No
Adverse Effect on these two structures. The correspondence with the WVSHOQOP is located in
Appendix C. Resolution: The report has been revised (page 14) to reflect documentation of
concurrence of findings WVSHPO and the Island Creek Cultural Resources Report and other
coordination letters may be found in Appendix C.

Assessment: The issue will be resolved by revising the report to accurately reflect the status
of coordination and compliance requirements.

Resolution: Each item in the response is addressed individually in italics above.
0. Comment: FONSI. The FONSI states under section 2.b. that “No archeological
resources are recorded in the project area”. As commented above, a literature search is only the

beginning of the cultural resources compliance process. The appropriate investigations should
be completed and coordinated with the State Historic Preservation Officer (SHPO). Under

11



12

CELRH-PM-PD 9 July 2002
SUBJECT: Island Creek Local Protection Project, Logan, West Virginia, General
Reevaluation Report — Policy Compliance Documentation

section 2.d. of the FONS]I, reference to the proper citation should be Section 106 and 32 CFR
Part 800.

Response: The proper documentation of investigation was recorded in the Island Creek
Local Protection Plan Cultural Resources Reconnaissance Report. The report was provided to
the WVSHPO and this district received a response concerning the Reconnaissance Report on
April 27, 2001 that indicated no further action was necessary.

Assessment; The issue will be resolved by revising the report to document the completion of
the required coordination, The FONSI should be revised to cite Section 106 and 32 CFR Part
800.

Resolution: The report has been revised to document the completion of the required
coordination beginning on page., Section 2.d of the FONSI, has been revised to include the
proper citation of Section 106 and 32 CFR, Part 800.

p. Comment: Cultural Resources. The Cultural Resources Reconnaissance Report does
not mention the buildings and bridges that will be altered or removed, and therefore, impacted by
project activities,

Response: The Super 8 Motel and the outbuilding on the Baisden Hardware Store property
were not included in the Cultural Resources Reconnaissance Report because both building are
less than 50 years old and are obviously not eligible for inclusion in the National Register.

Assessment: The issue will be resolved by revising the report to clarify that the buildings to
be removed are not eligible for inclusion in the National Register.

Response: The FEA on pages 7-8 was revised documenting that the building to be removed

are not eligible for inclusion in the National Register.

q. Comment: District Legal Review. The subject report was submitted without evidence
that the District Office of Counsel has certified it as legally sufficient. This certification is
required in order for the Office of the Chief Counsel to complete its review. Certification of
legal review should be submitted with the revised GRR.

Response: A signed certification sheet will be added to the GRR.

Assessment: The issue will be resolved by including District legal review certification with
the revised report to be submitted to HQ.

12



13

CELRH-PM-PD 9 July 2002
SUBJECT: Island Creek Local Protection Project, Logan, West Virginia, General
Reevaluation Report — Policy Compliance Documentation

Resolution: A legal certification sheet signed on 3 April 2002 is included under the tab
labeled “Legal Certification, ITR(2), HQ Comment/LRH Responses”

r. Comment: Multiple Sponsors. The report identifies the Logan County Commission,
West Virginia as the local sponsor with financial support from the West Virginia Soil
Conservation Agency. Current Corps policy places a high preference on implementing a project
through a secure partnership with a single sponsor. It is not uncommon for sponsors to enter into
cooperative arrangements or sub-agreements with other entities to enable it to provide all aspects
of its required cooperation. However, the Corps normally prefers to avoid the additional burden
of reviewing the capabilities and commitment of such third parties and relying upon cooperation
among various parties during project implementation. If multiple sponsorship is deemed to be
absolutely necessary, the report should document whether and in what manner any local
cooperation requirements will be divided among multiple parties, including assignment of
liability risk.

Responge: A single agreement is anticipated with the Logan County Commission.

Assessment: The issue will be resolved by revising the report to clarify the roles and
responsibilities of the State and County.

Resolution; The information can be found in the main report under Section XTI, C.

s, Comment: Items Of Local Cooperation. Pages 35 to 38 of the report contain an
inaccurate and incomplete description of local cooperation requirements for the project. A
complete and accurate list is required. The Office of Chief Counsel, HQUSACE offers the
following draft list. The District should review this list carefully, with the assistance of its Office
of Counsel, and revise it further as needed to address the needs or the current project.

a. Provide a minimum of 25 percent, but not to exceed 50 percent of total project
costs as further specified below:

(1) Enter into an agreement which provides, prior to execution of the project
cooperation agreement, 25 percent of design costs;

(2) Provide, during construction, any additional funds needed to cover the
non-federal share of design costs;

(3) Provide, during construction, a cash contribution equal to 5 percent of total
project costs assigned to structural flood control;

13
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(4) Provide all lands, easements, and rights-of-way, including suitable borrow
and dredged or excavated material disposal areas, and perform or assure the performance
of all relocations determined by the Government to be necessary for the construction,
operation, and maintenance of the project;

(5) Provide or pay to the Government the cost of providing all retaining dikes,
wasteweirs, bulkheads, and embankments, including all monitoring features and stilling
basins, that may be required at any dredged or excavated material disposal areas required
for the construction, operation, and maintenance of the project; and

(6) Provide, during construction, any additional costs as necessary to make its
total contribution equal to at least 25 percent of total project costs.

b. Give the Government a right to enter, at reasonable times and in a reasonable
manner, upon land which the local sponsor owns or controls for access to the project for
the purpose of inspection, and, if necessary, for the purpose of completing, operating,
maintaining, repairing, replacing, or rehabilitating the project.

c. Assume responsibility for operating, maintaining, replacing, repairing, and
rehabilitating (OMRR&R) the project or completed functional portions of the project,
including mitigation features without cost to the Government, in a manner compatible
with the project’s authorized purpose and in accordance with applicable Federal and State
laws and specific directions prescribed by the Government in the OMRR&R manual and
any subsequent amendments thereto.

d. Comply with Section 221 of Public Law 91-611, Flood Control Act of 1970, as
amended, and Section 103 of the Water Resources Development Act of 1986, Public Law
99-662, as amended, which provides that the Secretary of the Army shall not commence
the construction of any water resources project or separable element thereof, until the
non-Federal spongor has entered into a written agreement to furnish its required
cooperation for the project or separable element.

e. Hold and save the Government free from all damages arising for the construction,
operation, maintenance, repair, replacement, and rehabilitation of the project and any
project-related betterments, except for damages due to the fault or negligence of the
Government or the Government’s contractors.

f. Keep and maintain books, records, documents, and other evidence pertaining to
costs and expenses incurred pursuant to the project to the extent and in such detail as will
properly reflect total project costs.

g. Perform, or cause to be performed, any investigations for hazardous substances
that are determined necessary to identify the existence and extent of any hazardous

14
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substances regulated under the Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA), 42 USC 9601-9675, that may exist in, on, or under lands,
easements or rights-of-way necessary for the construction, operation, and maintenance of
the project; except that the non-Federal sponsor shall not perform such investigations on
lands, easements, or rights-of-way that the Government determines to be subject to the
navigation servitude without prior specific written direction by the Government.

h. Assume complete financial responsibility for all necessary cleanup and response
costs of any CERCLA regulated materials located in, on, or under lands, easements, or
rights-of-way that the Government determines necessary for the construction, operation,
or maintenance of the project.

i. Agree that, as between the Federal Government and the non-Federal sponsor, the
non-Federal sponsor shall be considered the operator of the project for the purpose of
CERCLA liability, and, to the maximum extent practicable, operate, maintain, repair,
replace, and rehabilitate the project in a manner that will not cause liability to arise under
CERCLA.

j. Prescribe and enforce regulations to prevent obstruction of or encroachment on the
Project that would reduce the level of protection it affords or that would hinder operation
or maintenance of the Project.

k. Comply with the applicable provisions of the Uniform Relocation Assistance and
Real Property Acquisition Policies Act of 1970, Public law 91-646, as amended by title
IV of the Surface Transportation and Uniform Relocation Assistance Act of 1987 (Public
Law 100-17), and the Uniform Regulations contained in 49 CFR part 24, in acquiring
lands, easements, and rights-of-way, and performing relocations for construction,
operation, and maintenance of the project, and inform all affected persons of applicable
benefits, policies, and procedures in connection with said act.

1. Comply with all applicable Federal and State laws and regulations, including
Section 601 of the Civil Rights Act of 1964, Public Law 88-352, and Department of
Defense Directive 5500.11 issued pursuant thereto, as well as Army Regulation 600-7,
entitled “Nondiscrimination on the Basis of Handicap in Programs and Activities
Assisted or Conducted by the Department of the Army” and Section 402 of the Water
Resources Development Act of 1986, as amended (33 U.S.C. 701b-12), requiring non-
Federal participation and implementation of floodplain management plans;

m. Provide the non-federal share of that portion of the costs of mitigation and data
recovery activities associated with historic preservation, that are in excess of 1 percent of
the total amount authorized to be appropriated for the project, in accordance with the cost
sharing provisions of the agreement;
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n. Participate in and comply with applicable Federal floodplain management and
flood insurance programs;

0. Do not use Federal funds to meet the non-Federal sponsor’s share of total project
costs unless the Federal granting agency verifies in writing that the expenditure of such
funds is authorized.

p. Inform affected interests, at least annually, regarding the limitations of the
projection afforded by the project.

Response: The GRR will be revised accordingly.

Assessment: As documented in paragraph 3.f., the project features being recommended for
implementation include a separable nonstructural element (i.e.; flood waming system). The list
of items of local cooperation provided in the Headquarters policy review comments did not
address nonstructural features. The following items are offered for consideration to replace the
original draft item a. The District should review this list carefully, with the assistance of its
Office of Counsel, and revise it further as needed to address the needs or the current project. The
issue will be resolved by revising the report to include the proper items of local cooperation.

Resolution: The original revised list from HQ is provided in the current version of the report
sent on 10 April 2002. The District reviewed the newly provided list and the applicable
structural/non-structural cost sharing requirements and made no changes to what was provided.
The District has provided revised pages 37-40 to the main report in the Addendum.

a. Provide a minimum of 25 percent, but not to exceed 50 percent of total project
costs allocated to structural flood control as further specified below:

(1) Enter into an agreement which provides, prior to execution of the project
cooperation agreement, 25 percent of design costs allocated to structural flood control;

(2) Provide, during construction, any additional funds needed to cover the non-
federal share of design costs allocated to structural flood comntrol;

(3) Provide, during construction, a cash contribution equal to 5 percent of total
project costs assigned to structural flood control;

(4) Provide all lands, easements, and rights-of-way, including suitable borrow
and dredged or excavated material disposal areas, and perform or assure the performance
of all relocations determined by the Government to be necessary for the construction,
operation and maintenance of the structural flood control features;
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(5) Provide or pay to the Government the cost of providing all retaining dikes,
wasteweirs, bulkheads, and embankments, including all monitoring features and stilling
basins, that may be required at any dredged or excavated material disposal areas required
for the construction, operation, and maintenance of the structural flood control features;
and

(6) Provide, during construction, any additional costs as necessary to make its
total contribution equal to at least 25 percent of total project costs allocated to structural
flood control.

b. Provide a minimum of 25 percent of total project costs allocated to nonstructural
flood control as further specified below:

(1) Enter into an agreement which provides, prior to execution of the project
cooperation agreement, 25 percent of design costs allocated to nonstructural flood
control;

(2) Provide, during construction, any additional funds needed to cover the non- -
federal share of design costs allocated to nonstructural flood control;

(3) Provide all lands, easements, and rights-of-way, including suitable borrow
and dredged or excavated material disposal areas, and perform or assure the performance
of all relocations determined by the Government to be necessary for the construction,
operation and maintenance of the nonstructural flood control features;

(4) Provide or pay to the Government the cost of providing all retaining dikes,
wasteweirs, bulkheads, and embankments, including all monitoring features and stilling
basins, that may be required at any dredged or excavated material disposal areas required
for the construction, operation, and maintenance of the nonstructural flood control
features; and

(5) Provide, during construction, any additional costs as necessary to make its
total contribution equal 25 percent of total project costs allocated to nonstructural flood
control.

t. Comment: Relocations Assistance. Paragraph 8 of the Real Estate Plan refers to Public
Law 91-646 Relocation Data. Although it would have been more accurate to title it “Relocation
Assistance Data”, the paragraph correctly describes the types of benefits that are available to
persons displaced from businesses and residences. However, the summary version found in
paragraph B of Page 30 of the main report is misleading. Residences are not relocated and
neither are businesses. In the second paragraph, the sentences should read, “No residences are to
be acquired. There is one commercial acquisition.”
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Response: The text in the main report will be revised as suggested.

Assessment: The issue will be resolved by revising the report to clarify that only one
commercial property will be acquired for the project.

Resolution: The suggested change was made to the main report and can be found in
Paragraph B of page 33 in the main report.

u. Comment: Design Documents. The text indicates that the reevaluation report contains
sufficient detail to eliminate the need for a GDM and proceed with the preparation of project
plans and specifications. Note that ER 1110-2-1150 replaces the General Design Memorandum
with an Engineering Documentation Report (EDR), which is a living document that continues
through the preparation of Plans and Specifications. The revised text should state that the PED
will consist primarily of the preparation of Plans and Specifications and that documentation in
the EDR would be minimized based on the detail contained in the GRR.

Response: Text will be revised to indicate that a Design Documentation Report (DDR) will
be prepared. Upon approval of the design, we will proceed with Plans and Specifications and
update the DDR as these develop.

Assessment: The original Headquarters comment was incorrect in stating that an EDR
should be prepared. The District’s response cites the correct document — a DDR. The issue will
be resolved by revising the report to indicate that a DDR will be prepared.

Resolution: Reference to a GDM has been removed from the first paragraph of the report
and a statement added about proceeding directly to plans and specifications.

v. Comment: Authorized Project. The subject GRR makes many references to the
“authorized” project. Recommend revising these references to the “original” project. Thus, the
report will distinguish between the two plans as the original project and the recommended
project.

Response: As previously stated, the GRR does not recommend any significant changes to
the Island Creek Local Protection Project authorized in WRDA 1986. The report recommends
implementation of the structural component of the authorized project (0.7 mile of channel
modification) as a separable element and deferral of the implementation of nonstructural
measures. The structural component recommended in this report differs slightly from the
structural component presented in the Feasibility Report due to design refinements. The report
will be revised to distinguish between the “original” structural component and the
“recommended” structural component. A discussion of the changes will be included in the
report,
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Assessment: The issue will be resolved by revising the report to clearly define the scope of
the original structural and nonstructural (i.e.; floodproofing and acquisition) features of
authorized project and the scope of the structural and nonstructural (i.e.; Flood Warning System)
features being recommended for implementation

Resolution: Changes where made throughout the main report to clarify the differences

between the authorized project and the recommended project (see resolution to Comment b.
above).
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H. NED Plan and Project Economics

The 100-Foot Channel Plan has been designated as the NED plan.
However, the 80-Foot Channel Plan has been selected as the recommended
plan for the following reasons:

1) statistically the same net benefits as the NED plan,

2) less impact to existing commercial development,

3) less social and environmental impacts than the NED plan, and
4) the 80-Foot Channel is the locally preferred plan.

The 80-Foot channel plan has expected annual benefits of $3.9 million,
expected annual costs of $1.5 million, net benefits of $2.6 million and a benefit
cost ratio of 2.63 to 1.

I. Cost Sharing

For the structural elements, the non-Federal sponsor will be responsible
for all lands, easements, rights-of-way, relocations, and disposal areas (LERRD),
The sponsor must also provide a minimum of five percent of the project cost in
cash. The total non-Federal share must be at least 25 percent and not more
than 50 percent of the total project cost. If the non-Federal share including the
items above should be less than 25 percent, the sponsor must pay any additional
amounts necessary for the non-Federal share to equal 25 percent. The cost
share requirements reflect the requirement, which existed at the time of original
project authorization.  The detaills regarding cost share and sponsor
responsibilities can be found in Section XIV., B. Division of Plan Responsibilities.

For the non-structural element (the flood warning system), the sponsor
has a cost share requirement of 25%. Since no LERRD is necessary for the
flood warning system, the entire 25% will be in the form of cash.

Table 16 shows the break out of the project cost and the Federal and non-
Federal share. Total project cost is $23.8 million with $15.0 million being the
Federal responsibility and $8.8 million as the non-Federal share. This non-
Federal share represents approximately 37 percent of total project cost. These
figures are based on costs contained in the fully funded baseline cost estimate.
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TABLE 16 — COST SHARE REQUIREMENTS

(FULLY FUNDED)
(in $1,000s)
Total Project Cost $23,805.5
Federal Share $14,931.7
Non Federal Share $8,873.9
Non-Federal Share Structural Element | Non-Structural Element
01 Lands & Damages $6,461.0
02 Relocations $1,153.0
5% of Structurai Project in $1,172.9 | 09 Channeis & Canals
Cash 25% of $348.1
Non-Federal Share $8,786.9 $87.0

Xll. PLAN ACCOMPLISHMENTS

The implementation of the recommended pian (80-Foot Channel Plan)
would result in a project that would provide reductions in flooding depths along
the lower portion of island Creek. Specifically for a 100-yr flood the flooding
depths would be reduced 4.4 ., 6.6 ft., and 6.3 ft. at 1,000 ft., 2,000 ft., and
3,000 ft. upstream of the mouth respectively. For more detailed information on
the flood reductions at other frequencies and locations, see Exhibit A-11-10 in Tab
I, Hydrology and Hydraulics Section of the Engineering Technical Appendix.
The project would prevent $3.9 million or about 58% of the Without Project
expected annual damages estimated to occur under existing conditions. The plan
has net benefits of $2.58 million and has a benefit-to-cost ratio of 2.6 to 1. The
project avoids detrimental social, environmental, and economic impacts and
provides a betterment of public safety through reduced flooding and warning.

Xill. PLAN IMPLEMENTATION
A. Institutional Requirements

Prior to initiation of construction, Congress must appropriate funds for the
Federal share of project costs. Requirements for non-Federal participation must
also be met prior to initiation of construction. This includes the execution of a
Project Cooperation Agreement {PCA) between the local sponsor and the
Federal government and the provision of all funds and/or work necessary to
satisfy the cost sharing requirements in effect at the time of PCA execution.
Upon completion of construction, the project will be turned over to the local
sponsor for operation and maintenance.

B. Division of Plan Responsibilities

The implementation of the recommended plan of development is the joint
responsibility of the Corps of Engineers (representing the Federal government)

General Reavaluation Report Page 37
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and the Logan County Commission, West Virginia (the local sponsor) with
financial support from the West Virginia Scil Conservation Agency (WWVSCA).
The Corps of Engineers will complete the plans and specifications, provide funds
for project construction, construct the project, and make an annual inspection of
the conditions of the project. The following is a list of the non-Federal sponsor's
required responsibilties for the project (Logan County Commission along with
WVSCA):

a. Provide a minimum of 25 percent, but not to exceed 50 percent of tolal profect costs
allocated to structural food control as further specified below:

(1) Enter info an agreemeant which provides, prior to execution of the profect cooperation
agreement, 25 parcent of design costs alfocaled fo structural flood control;

{2) Provide, during construction, any addiional funds needed fo cover the non-federal
share of design cosis allocated fo strucfural flood control;

{(3) Provide, during construction, a cash cantribution equal to 5 percent of tolal project
costs assigned fo structural flood control;

{4) Provide all lands, easements, and rights-of-way, including suitable borrow and
dradged or excavaled mafenal disposal areas, and perform or assure the performance of
ail relocations determined by the Govemment to be necessary for the construction,
aperation and mainfenance of the structural food control features;

{5) Provide or pay to the Government the cost of providing all retaining dikes, wasteweirs,
bulkheads, and embankments, inciuding all monfioring features and stiling basins, that
may be required af any dredged or excavaled material disposal areas required for the
construction, operation, and maintenance of the sfructural flood control features; and

{6) Provide, during construction, any additional costs as necessary lo make ifs folal
contribution equal fo at lsast 25 percent of tolal project costs allocated fo structural flood
control,

b. Provide a minimum of 25 percent of tofal project cosls alocated fo  nonstructural
flood control as further specified below:;

{1) Enter info an agreement which provides, prior fo execution of the project cooperation
agreement, 25 parcen! of design costs allocated fo nonstructural lood control;

(2) Provide, during construction, any additional funds needed fo cover the non-federal
share of dasign costs allocated to nonstruciural food contral;

{3) Provide all lands, easemenis, and rights-of~way, including suitabie borrow and
dredged or excavaled mataerial disposal areas, and perform or assure the performance of
all relocations determined by the Government to ba necessary for the construction,
operation and mainfenance of the nonsiructural flood control features;

{4) Provide or pay lo the Govemmeni the cosi of providing all retaining dikes,
wastewsirs, bulkheads, and smbankmenls, including all monitoring featuras and stilling
basins, that may be required al any dredged or excavaled material disposal areas
required for the construction, operation, and maintenance of the nonstructural flood
control features; and
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{5) Provide, during construction, any additional costs as necessary to make its fofal
contribution equal 25 percent of tolal project cosls alfocated to nonstruciural flood control.

¢. Giva the Govemment a night to enfer, at reasonable times and in & reasonable
manner, upon land which the local sponsor owns or controls for access fo the project for the
purpose of inspection, and, if necassary, for the purpose of compleling, operating, maintaining,
repairing, replacing, or rehabilitating the project.

d. Assume responsibility for operating, maintaining, replacing, repairing, and rehabilitating
{OMRRER) the project or completed funclional portions of the project, including mitigation
features without cost to the Government, in a manner compafible with the project’s authorized
purpose and in sccordance with applicable Federal and Slate laws and specific directions
prescribed by the Govemnment in the OMRRER manual and any subseguent amendments
thereto.

& Comply with Section 221 of Public Law 91-611, Fiood Confral Act of 1970, as
amended, and Section 103 of the Water Rasources Development Act of 1386, Public Law 39-
662, as amended, which provides thal the Secretary of the Army shall nof commence the
consfruction of any waler resources profect or separable element thereof, until the non-Fedaral
sponsor has entered info & written agreement to fumish its required cooperation for the project or
saparable slemeant.

f. Hold and save the Govemment free from all damages arising for the consfruction,
operation, maintenance, repair, replacement, and rehabilifation of the project and any project-
related betlerments, except for damages due fo the fault or negligence of the Govermnment or the
Govermmaent's contractors.

g. Keep and maintain books, records, documents, and other evidence pertaining fo costs
and axpanses incurred pursuant to the project to the extent and [n such delall as will properly
reflect total project costs.

h. Perform, or cause lo be performed, any investigations for hazardous substances thal
are determined necessary fo identify the existence and extent of any hazardous substances
regulated under the Comprehensive Environmental Response, Compensation, and Liability Act
{CERCLA), 42 USC 9601-8675, thal may exist in, on, or under lands, sasemants or righis-of-way
necessary for the construction, operation, and maintanance of the project; except thal the non-
Federal sponsor shall not perform such investigations on lands, easements, or rights-of-way that
the Government determines fo be subject to the navigation servitude without prior specific written
direction by the Government.

I. Assume complete financial responsibility for all necessary cleanup and response cosis
of any CERCLA regulated matarials located in, on, or under lands, easemanis, or rights-of-way
that the Govemment determines necessary for the construciion, operation, or mainfenance of the
project,

J. Agree thal, ss belween the Federal Government and the non-Federal sponsor, the
non-Federal sponsor shall be considered the operafor of the profect for the purpose of CERCLA
Nability, and, to the maximum extent practicable, operate, malntain, repafr, replace, and
rehabilitate the profect in a mannar that will not cause lfability fo arise under CERCLA.

k. Prescribe and enforce regulations to prevent obstruction of or encroachment on the
Project that would reduce the level of profection & affords or that would hinder operation or
maintenance of the Project.

Génersl Resvaiuation Report Page 39



26

Island Creak at Logan, WV, Local Protection Project

I. Comply with the applicable provisions of the Uniform Relocation Assistance and Real
Properly Acquisition Policles Act of 1970, Public law 91-646, as amended by title IV of the
Surface Transportation and Uniform Relocation Assistance Act of 1987 (Public Law 100-17), and
the Uniform Reguwations contained in 49 CFR part 24, in acquiring lands, easemeants, and righis-
of-way, and performing relocations for construction, operation, and maintenance of the project,
and inform all affected persons of applicable benefils, policles, and procedures in connection with
said act.

m. Comply with all applicable Federal and Slate laws and regulations, including Section
601 of the Civil Rights Act of 1964, Public Law 88-352, and Department of Defense Directive
5500.11 isswed pursuant thereto, as well az Army Regulation 600-7, entitled “Nondiscrimination
on the Basis of Handicap in Programs and Activities Assisled or Conducted by the Department of
the Army” and Section 402 of the Waler Resources Development Act of 1986, as amended (33

WS.C. 7O01b-12), requiring non-Federal participation and implementation of foodplain
managament plans;

n. Provide the non-federal share of that porfion of the costs of mitigation and data
racovery activities associated with historic preservation, that are In excess of 1 parcent of the fotal
amount suthorized fo be appropriated for the project, in accordance with the cost sharing

provisions of the agreemeant;

0. Participate in and comply with applicable Federal floodplain management and flood
insurance programs;

p. Do not use Fedaral funds to mesel the non-Federal sponsor's share of lolal project
cosls unless the Federal granting agency verifies in writing that the expenditure of such funds is
authorized,

q. Inform affected interests, at least annually, regarding the limitations of the projection
afforded by the project.

Preliminary discussions were held with the Logan County Commission
conceming their legal capability to sponsor, ability to acquire real estate and PL
91-646 requirements as well as documentation of LERRD costs. The PCA
specifying the responsibilities of the two parties must be consummated prior to
the initiation of construction. The estimated Federal cost of construction is $15.0
million. The estimated non-Federal first cost is $8.8 million and the estimated
cost of operation and maintenance is $67,700 annually.

C. Views of the Non-Federal Sponsor

During the course of the study, the Logan County Commission has
demonstrated an interest and support in the development and implementation of
a project that would reduce flood damages in the Island Creek area. However, at
a meeting attended by the three Logan County Commissioners on 13 October
1993, the Commission President explained that Logan County was in no position
to finance their share of construction costs. While they were unable to financially
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XV. CONCLUSIONS

This report does not recommend any significant changes to the Island
Creek Local Protection Project authorized in WRDA 1986. The authorized
project consists of both structural and nonstructural components. This report
recommends implementation of the structural component (0.7 mile of channel
modification) of the authorized project as a separable element and a flood
warning system (non-structural). The structural component recommended in this
report differs slightly from the original structural component identified in the Island
Creek Feasibilty Report dated March 1985. The design of the channel
modification has been refined in response to changes in the project area and the
availabilty of additional engineering data. Changes to the scope, cosis and
outputs related to the structural component are relatively minor and are primarily
related to design refinements. At the request of the local sponsor and with the
concurrence of LRD, the evaluation of the nonstructural components of the
authorized project has been deferred. Authority for post authorization changes
for approval should be postponed until such time that entire project has been
reavaluated and significant changes identified.

The reevaluation studies contained herein have concluded that the
recommended plan (80-Foot Channel Plan) a 0.7 mile long channel modification
project to reduce flood damages is in the federal interest and is economically
feasible with a benefit-to-cost ratio of 2.63 to 1. The recommended channel plan
provides protection for approximately a 10-year event for most structures in the
project area and produces expected annual net benefits of $2.6 million. The
recommended plan also includes a basin-wide flood waming system that has
beean found to be incrementally justified. Although the recommended plan is not
the NED plan, it produces statistically the same amount of net benefits and
because of environmental and social considerations documented in this report is
clearly the superior plan. The 80-Foot Channel Plan is also the non-Federal
sponsor's preferred plan. For these reasons, the 80-Foot Channel Plan is the
recommended plan for water resources development in the Island Creek area.

The Logan County Commission has stated that it is financially unable at
this time to meet the cost sharing requirements for the additional nonstructural
components (excluding the flood waming system) of the authorized plan.
Therefore, it is further concluded that reevaluation of the nonstructural
component of the authorized plan should be deferred until such time as a willing
and capable nonfederal sponsor expresses interest in the implementation of such
measures.

XVl. RECOMMENDATION

Based upon findings contained herein and the Environmental
Assessment, | recommend that the 80-Foot Channel Plan be implemented as a
separable element pursuant to the authorization contained in the 1986 Water
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Resources Development Act (P.L. 99-862). | further recommend that the
nonstructural component of the authorized plan be deferred at this time.

The recommendations contained herein reflect the information available at
this time and current Departmental policies governing formulation of individual
projects. They do not reflect program and budgeting priorities inherent in the
formulation of a national Civil Works construction program nor the perspective of
higher review levels within the Executive Branch. Consequently, the
recommendations may be modified before they are transmitted to the Congress
as proposals for authorization and implementation funding. However, prior to
transmittal to the Congress, the sponsor, the state, interested Federal agencies,
and other parties will be advised of any modifications and will be afforded an
opportunity to comment further.

HN D. RIVENBURG
- LONEL, Corp of Engineers
Commanding
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Finding of No Significant Impact
Island Creek Basin
Local Protection Project
Logan, West Virginia

1. T'have conducted an environmental assessment in the overall public interest
concerning implementation of the Island Creek Basin Local Protection Plan. The
purpose of this project is to reduce flooding damages with the Island Creek Basin and to
improve response time of the community in the event of a flood situation as authorized in
Section 202 of PL 96-367.

2. The possible consequences of the project have been studied for environmental,
cultural and social impacts. Another factor bearing on my assessment was the capability
of the project to meet the public needs for which it was proposed. The following
references the assessment;

a. Environmental Considerations. The Huntington District has taken reasonable
measures to assemble and present the known or foreseeable environmental impacts of the
project in the environmental assessment. These impacts involve biological and human
resources. All adverse effects of project implementation are considered insignificant or
will be avoided through best management techniques.

b. Social Well-Being Considerations, The proposed project will provide reduced
flooding damages with the Island Creek Basin and improve response time of the
community in the event of a flood situation. No significant economic or social well-
being impacts are forseen as a result of the proposed project. No archeological resources
are recorded in the project area. There would be temporary visual and noise impacts
associated with construction, however these are considered minor and will cease once
project is constructed.

¢. Coordination with Resource Agencies. Pursuant to the Fish and Wildlife
Coordination Act (FWCA) of 1958, coordination with the U.S. Fish and Wildlife Service
and the West Virginia Department of Natural Resources has been maintained throughout
the study. Appropriate measures and best management practices have been identified
and incorporated into the plan. Also, in accordance with the Endangered Species Act, as
amended, the recommended plan would not impact listed species.

d. Other Pertinent Compliance. No prime or unique farmland under the
Farmland Protection Policy Act will be involved. The proposed action is also in
compliance with the National Historic Preservation Act, (Section 106 32 CFR 800),
Executive (EQ) 11988 (Floodplain Management) and EO 11990 (Protection of
Wetlands).
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ISLAND CREEK LOCAL PROTECTION PROJECT
AT LOGAN, WV
GENERAL REEVALUATION REPORT

EXECUTIVE SUMMARY

This report has been prepared as a reevaluation of the Island Creek Local Protection
Project that was authorized in the Section 401 of the Water Resources Development Act of
1986 (PL 99-662). This reevaluation confirms economic feasibility and re-affirms the
National Economic Development (NED) plan.

The Island Creek project area includes the 500-year floodplain along Island Creek from its
confluence with the Guyandotte to a point approximately 9,000 feet upstream. This area
has experienced numerous damaging floods during the past. Flood damages caused by the
occurrence of a 100-year flood event of Island Creek under existing conditions would
exceed $40.5 million (Qctober 2000 price level).

The recommended plan is a channel modification consisting of widening the channel to 80
feet beginning at the confluence of the Guyandotte River and Island Creek and continuing
3, 600 feet upstream. The plan includes two post and panel walls constructed in locations
to protect specific commercial structures, removal of an existing sand bar, a flood warning
system (FWS), and aquatic and terrestrial mitigation features. This plan provides between
a 10- and 20-year level of protection and has annual net benefits of $2.14 million. The
benefit-to-cost ratio is 2.3 to 1. Based upon additional analysis of the nonstructural
component of the authorized plan, it has been concluded by this reevaluation study and
affirmed by the Division Office, that the nonstructrural component is not economically
justified at this time. Therefore the nonstructural component of the authorized plan has
been deferred until such time as it can be justified for implementation.

The Logan County Commission will serve as the non-Federal sponsor for the project and
the West Virginia Soil Conservation Agency (WVSCA) has agreed to provide non-Federal
financial support. The cost share requirement for this project is 25% of the total project
cost with a minimum of 5% of the total project cost being paid in cash in addition to being
responsible for all lands, easements, rights-of-way, relocations, and disposal areas
(LERRD). The estimated total project cost for the recommended plan is $23.4 million
(fully funded) which includes Preconstruction, Engineering, and Design (PED). The non-
Federal share including the LERRD requirement is $8.8 million or about 38% of the total
project cost. The Logan County Commission will also satisfy the operation and
maintenance (O&M) requirements of the project including the FWS.

An Environmental Assessment (EA) has been prepared and implementation of the project
is considered to have insignificant environmental impacts. The EA has been circulated for
public and agency review and was received favorably by all entities. The District Engineer
has executed a Finding of No Significant Impact (FONSI).
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Borden, Andrew D LRH

From: Worley, Stephen M LRH

Sent:  Thursday, November 01, 2001 8:25 AM

To: Borden, Andrew D LRH; Borda, Ben LRH; Edwards, Rick LRH; McKinley, Natalie J LRH; Frantz, Amy
K LRH; Weekiey, William R LRH; Huff, Fred E LRH; Ramey, Julia G LRH

Ce: Twohig, James B JR LRH; Muliins, Ginger LRH

Subject: RE: Decisions from Island Creek Meeting (31 Oct 01) draft

Andy:

| have 3 comments.

1. Under #4, | would eliminate any discussion in the comment response that the nonstructural
components are not economically feasible. | do not know if we have investigated the costs
thoroughly enough (which would be a structure-by-structure analysis) to make that statement.
Let's just leave it that we are recommending implementation of the channel at this time.

2. In#11.a., upon our evaluation as to whether an environmental feature is sound design or
mitigation, we may or may not need to go back to the resource agencies. We'll just have to
compare what mitigation is required as a result of our analysis and the PAL. We only need to
go back to the resource agencies if we change mitigation features.

3. For #17, | don't think we concur in this comment. We are still building the authorized
project — only a portion of it (incrementally justified, separable element) at this time. The
remaining authorized project is being deferred until a later date.

These are for your and the team’s consideration.

Mike

From: Borden, Andrew D LRH

Sent: Wednesday, October 31, 2001 5:51 PM }

To: Worley, Stephen M LRH; Borda, Ben LRH; Edwards, Rick LRH; McKinley, Natalie J LRH; Frantz, Amy
K LRH; Weekley, William R LRH; Huff, Fred E LRH; Ramey, Julia G LRH; Borden, Andrew D LRH

Cc: Twohig, James B JR LRH

Subject: Decisions from Island Creek Meeting (31 Oct 01) draft

PLEASE REVIEW AND PROVIDE ANY CHANGES YOU SEE NECESSARY
THANKS,
ANDY

1. On 31 October 2001 the follow met to discuss the policy review comments received from HQ
concerning the Island Creek GRR.

Andy Borden (PM-P)
Fred Huff (EC-TC)

Bill Weekley (EC-DC)
Grace Ramey (PM-P)
Amy Frantz (PM-PD-R)
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Ben Borda (PM-PD)

Natalie Mckiniey (PM-PD-F)
Mike Worley (PM-PD)

Rick Edwards (PM-PD-F}

2. Each of the following comments were discussed and individuals were tasked to prepare written
responses. Bolded (red) text indicates element responsible for addressing comment followed by brief
summary of discussion.

3. PROJECT DESCRIPTION. Inconsistent descriptions of the project are cited throughout the GRR.
Portions of the report indicate that two commercial structures would be “removed”; other sections cite one
commercial relocation. The GRR should be revised to consistently describe the recommended plan
throughout the report. (PM-PD-F) Decision was made to concur and make necessary changes.

4. POST AUTHORIZATION CHANGES. There is no evaluation of post authorization changes in the
GRR; however, the recommended plan appears to have a significantly different scope, output, and cost
from the authorized project, due to the efimination of the flood proofing and raising features and reduction
in channe! width from 100 to 80 feet. The Ohio River Division gave its approval to defer the evaiuation of
the uneconomical non-structural components in 1991. However, the revised GRR should present
sufficient information to address the significance of the post authorization changes and to determine the
appropriate authority for approval of changes, including the decrease in project costs relfative to Section
902. (PM-PD-F) Decision was made to discuss this issue with LRD and HQ prior to submitting a
written response. However, the district's position remains the same - The recommended project is
not a post authorization change, but rather a separable element of the authorized project. Nom=—

3 3 pet-ines : H ified-and 0 - - S HRPIERe s

) thrave-d joferrod:

5. RISK AND UNCERTAINTY ANALYSIS. The GRR indicates that risk and uncerainty analyses as
required by ER 1105-2-100 were not completed for the current proposal. The GRR should be revised to
comply with current policy in regard to R&U analyses for flood damage reduction studies. (PM-PD-F)
Decision was made to discuss this issue with LRD and HQ prior to submitting a written response.
Natalie believes this effort will involve collecting and analyzing additional field data as well as re-
running the water surface profiles, This effort could be time consuming and costly. A suggestion
was made to contact Louisville District for an approved example of a R&U analysis.

6. ECONOMIC EVALUATION. ER 1105-2-100, appendix G, paragraph G-8.h.(3} states the following:
“Detalled economic data and any derivations from that data to support plan formulation, forecasts, and
detailed explanations of benefits should be provided. Describe the with and without project physical,
biological and economic conditions of the study area and how each category of benefits was computed.”
The GRR doas not include an economics appendix. There is only minimal information on the derivation of
flood damage reduction benefits claimed. The main report provides some information about the
substantially farger project area that was associated with authorized project. However, there is no
information on the numbers and types of structures subject to flooding in the current evaluation. There is
no information on structure and content vaiue assumptions, etc. Absent this information, the
reasonableness of the evaluation can not be assessed. Additionally, Table 10 of the GRR indicates that
without-project damages are 9.7 million while table 12 indicates “base condition” damages as $6.5 million.
Details of the economic evaluation shouid be included in the revised GRR, (PM-PD-F) Decision was
made to discuss this issue with LRD and HQ prior to submitting a written response. Depending
upon the level of detail and type of information required, an economic appendix could be prepared
as backup to the current plan formulation and benefit analysis. It was agreed that further
description was required in the text to clarify the difference between numbers presented in tables
10 and 12,

7, POST AND PANEL WALL SEGMENTS. Notes to the M-CACES estimate state that the two post and
panel wall segments are included in the plan to avoid acquisition of two commercial structures on the left
descending bank of Istand Creek, The revised GRR should document that the cost of each wall segment
is less than the cost of structure acquisition. Verify that the recommended plan is the NED plan. {(EC-DC,
EC-TC, PM-PD-F) Decision was made to concur by incrementally showing the difference in cost
between the wall segments and acquisition. Furthermore, research formulation of the walis to see
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if they were intended to provide additional benefits {better hydraulics, avoid HTRW contaminated
soils, siope stability issues, locally preferred...). it was also suggested that reference should be
made to the table in the main report that shows the array of alternatives with respective net
benefits. This table compares alternatives with and without the retaining walls and clearly shows
that the alternative with the wall yielded higher net benefits,

8. FLOOD WARNING SYSTEM. A flood warning system is inciuded in the final array of aiternatives
leading to the selection of the recommended plan. However, it is not evident that there was an explicit
analysis of the benefits and costs of the system or whether it would reduce the benefits attributed to the
structural features by increasing the time available for temporary evacuation of damageable property from
the fiood plain. The GRR should demonstrate that the FWS is economically justified. (PM-PD-F) Decision
was made to discuss this issue with LRD and HQ prior to submitting a written response. However,
it appeared there would be little problem in incrementaily justifying a $200k FWS as part of a $24M
project. The district needs further guidance on how much analysis is required to show in GRR,

9. SUNK PED COSTS. The M-CACES estimate shows $2,000,000 assigned to “post feasibility studies."
Verify that all past PED expenditures have been included in the estimate of total project costs to be
apportioned. Note that sunk PED expenditures should not be included in the current economic evaiuation
of atternatives. (PM-PD-F) Decision was made to discuss this issue with LRD and HQ prior to
submitting a written response. Further clarification of comment is needed before a response can
be made. Not clear if "sunk PED expenditures" refer to all post feasibility costs prior to 1999 or if
they include current efforts to update 1993 GRR. The district has always assumed that all PED
cost are rolled into total project cost and cost shared. Are "sunk PED expenditures” also exempt
from cost sharing?

10. COST SHARING. Since the project was authorized in WRDA 1986, cost sharing as specified in
section 103(a) of this Act appears to be applicable. The project proposal includes both structural and non-
structural components. Cost sharing requirements are slightly different for these components-the
minimum 5 percent cash requirement is not applicable to non-structural flood controi features. Verify that
cost sharing shown in the report is correct. (PM-PD-F) Decision was made to concur and verify that
cost sharing requirements for non-structural features (FWS) is correct.

11, ENVIRONMENTAL POLICY COMPLIANCE REVIEW.

a. Mitigation Versus "Sound Environmental Design Practice .” The report consistently points out that
project will have minimal environmental impacts; however the Executive Summary also states that

aquatic and terrestrial mitigation features will be constructed. in paragraph 2.5 { Environmental Design
Measures), of the Environmental Assessment various *mitigation” elements such as Tiffle/pooi complexes,
planting of native vegetation, etc. are propased. Several plates included in the EA identify “deciduous tree
planting area for on-site mitigation” and “typical section” for riffle structures. These measures are
proposed to mitigate for loss of riparian habitat, loss of upiand and bottomiand hardwoods, and for
disturbance of aquatic and benthic life. How were these measures selected and what coordination took
piace to decide which measures wouid be appropriate? The remainder of the report (text, cost estimates,
etc) is virtually silent on mitigation, Recommended mitigation features need to be fully justified. Such
justification must be based on determination of significance of losses, incremental analysis, and cost
effectiveness, etc. See ER 1105-2-100, Appendix C, paragraph e., beginning on page C-15. Based on the
scant information provided in the GRR, in this instance, rather than mitigation, this appears to be a case
of "*sound environmenta! design”. The report needs to be modified to both fully describe and justify any
mitigation features or reflect that these features are simply sound environmental design features. (PM-
PD-R) Decision was made to concur by including the 1993 PAL, which specifies suggested
mitigation features. However, a determination must be made on whether or not alt or some of the
specified "mitigation” could be considered "sound environmental design practice.” Fie=—
PP " % il oy ¥
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b. Cogrdination. The report references (See FONSI and USFWS letter dated February 6, 2001)a
December 1993 USFWS Pianning Aid Letter (PAL). The PAL should be included in the report. On page
15 under Public and Agency Coordination, it is stated that agencies would receive documents. At this
stage of project planning, coordination shouid be in its final or completed Stages. Has a Public Notice
(PN) gone out for public review and comment? (PM-PD-R) Decision was made to concur by including
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the 1993 PAL and referencing included coordination documentation.

c. Status of Environmental Compliance. Several statements are made on pages 7 and 8 of the
Environmental A nent (EA), dated May 2001, that coordination will or would be obtained for Water
Quality Certification and the Fish and Wildiife Coordination Act. The EA also states that if significant
historic properties are encountered then appropriate mitigation measures will be incorporated, and the
Corps wilt fully comply with Section 106 consultation. Since this is the Final EA, coordination and
compliance with appropriate agencies shouid be completed and not deferred to a later time. The
Coordination Act Report from the US Fish and Wiidlife Service shouid be included, as well as responses
to recommendations resulting for Federa! and state agency comments resulting from the coordination
(see ER 1105-2-100, Appendix C, paragraph c.(1)(a), as an Appendix to the Finat EA. (PM-PD-R)
Decision was made to concur by changing text accordingly.

d. Water Quality. Page 11 of the EA mentions that water quality is poor in the study area and that
“Abandoned deep mines are a major source of acid mine drainage” and that "Untreated domestic sewage
is a serious problem”. These issues, as well as, siltation and turbidity concerns should be addressed for
the Water Quality Certification. There is a statement that an erosion contro! plan would be prepared. The
GRR should address the state of erosion contro! or other plans that have been prepared or that are in
preparation. (PM-PD-R) Decision was made to concur by referencing the included water quality
certification, It was also decided to state that erosion control measures have been considered and
will be fully developed during preparation of the DDR and P&S.

e, Endangered Species Act Compliance. Page 12 under Endangered Species, the EA mentions effects to
the Indiana bat and its habitat "would have an infinitesimally smail chance of resulting in direct or indirect
take”. Has a Biological Assessment been made, as required by ER 1105-2-100, Appendix C

paragraph .c.(2)(a)(1) and has the US Fish and Wildiife Service issued a Biological Opinion, or a letter of
concurrence with a finding of “no adverse effect” as described in paragraph ¢.(2)(b)(2)? (PM-PD-R)
Decision was made to concur by referencing the inciuded 2001 ietter from USFWS.

f. Cultural Resources. Page 12 under Sensitive Cultural Resources, there is no discussion. Page 14
under Cuitiral Resources, there is mention of a literature investigation. A literature search is only the
beginning of the compliance process, further investigations are required to locate, identify and evaluate
historic properties that will be impacted by project construction. This should include historic assessments
and determinations of eligibility for the buildings and structures that will be removed or altered by project
activities. The EA also states that, “If significant historic properties are encountered during construction,
appropriate mitigation measures will be incorporated”. The National Historic Preservation Act requires
agencies to locate and evaluate histonic properties and to mitigate for potential impacts before
construction starts. The report should include documentation of concurrence of findings from SHPO. (PM-
PD-R) Decision was made to concur by summarizing results of cultural resources analysis and
include references to included coordination letters from SHPO.

g. FONSI. The FONSI states under section 2.b. that “No archeological resources are recorded in the
project area". As commented above, a literature search is only the beginning of the cultural resources
compliance process. The appropriate investigations should be completed and coordinated with the State
Historic Preservation Officer (SHPQ). Under section 2.d. of the FONSI, reference to the proper citation
shouid be Section 106 and 32 CFR Part 800. (PM-PD-R) Decision was made to concur by
summarizing results of cultural resources analysis and include references to included
coordination letters from SHPQ.

h, Cultural Resources, The Cultural Resources Reconnaissance Report does not mention the buildings
and bridges that will be altered or removed, and therefore, impacted by project activities. (PM-PD-R)
Decision was made to concur by summarizing results of cultural resources analysis and include
references to included coordination letters from SHPO,

12. DISTRICT LEGAL REVIEW. The subject report was submitted without evidence that the District
Office of Counset has certified it as legally sufficient. This certification is required in order for the Office of
the Chief Counsel to compiete its review. Certification of legal review should be submitted with the
revised GRR. (PM-PD-F) Decision was made to concur by including a legal certification signature
page in the GRR.
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13. MULTIPLE SPONSORS. The report identifies the Logan County Commission, West Virginia as the
local sponsor with financial support from the West Virginia Soil Conservation Agency. Current Corps
policy places a high preference on implementing a project through a secure partnership with a single
sponsor. It is not uncommon for sponsors to enter into cooperative arrangements or sub-agreements with
other entities to enable it to provide ali aspects of its required cooperation. However, the Corps normally
prefers to avoid the additional burden of reviewing the capabilities and commitment of such third parties
and relying upon cooperation among various parties during project implementation. If multiple
sponsorship is deemed to be absolutely necessary, the report should document whether and in what
manner any local cooperation requirements will be divided among muitiple parties, inciuding assignment
of liability risk. (PM-PD-F) Decision was made to concur by clearly stating that Logan County
Commission will be the sole sponsor.

14. ITEMS of LOCAL COOPERATION. Pages 35 to 38 of the report contain an inaccurate and
incomplete description of local cooperation requirements for the project. A complete and accurate fist is
required. The Office of Chief Counsel, HQUSACE offers the following draft list. The District should review
this list carefully, with the assistance of its Office of Counsel, and revise it further as needed to address
the needs or the current project. (PM-PD-F) Decision was made to ask RE to review list of
requirements and provide concurrence.

a. Provide a minimum of 25 percent, but not to exceed 50 percent of total project costs as further
specified below:

{1) Enter into an agreement which provides, prior to execution of the project cooperation agreement, 25
percent of design costs;

{2) Provide, during construction, any additional funds needed to cover the non-federal share of design
costs;

(3) Provide, during construction, a cash contribution equal to 5 percent of total project costs assigned to
structural flood control;

{4) Provide all lands, easements, and rights-of-way, inciuding suitable borrow and dredged or excavated
materiaf disposal areas, and perform or assure the performance of all relocations determined by the
Government to be necessary for the construction, operation, and maintenance of the project;

(5) Provide or pay to the Government the cost of providing all retaining dikes, wasteweirs, bulkheads, and
embankments, including all monitoring features and stilling basins, that may be required at any dredged
or excavated material disposal areas required for the construction, operation, and maintenance of the
project; and

(8) Provide, during construction, any additional costs as necessary to make its total contribution equai to
at least 25 percent of total project costs.

b. Give the Government a right to enter, at reasonable times and in a reasonable manner, upon fand
which the local sponsor owns ar controls for access to the project for the purpose of inspection, and, if
necessary, for the purpose of completing, operating, maintaining, repairing, repiacing, or rehabilitating the
project.

c. Assume responsibility for operating, maintaining, replacing, repairing, and rehabilitating (OMRR&RY) the
project or completed functional portions of the project, including mitigation features without cost to the
Government, in a manner compatible with the project’s authorized purpose and in accordance with
applicable Federal and State faws and specific directions prescribed by the Government in the OMRR&R
manual and any subsequent amendments thereto,

d. Comply with Section 221 of Public Law 91-611, Flood Control Act of 1970, as amended, and Section
103 of the Water Resources Development Act of 1986, Public Law 99-662, as amended, which provides
that the Secretary of the Army shall not commence the construction of any water resources project or
separable element thereof, until the non-Federal sponsor has entered into a written agreement to furnish
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its required cooperation for the project or separable element.

e. Hold and save the Government free from all damages arising for the construction, operation,
maintenance, repair, replacement, and rehabilitation of the project and any project-related betterments,
except for damages due to the fault or negligence of the Government or the Government’s contractors.

f. Keep and maintain books, records, documents, and other evidence pertaining to costs and expenses
incurred pursuant to the project to the extent and in such detait as wilt properly reflect total project costs.

g. Perform, or cause to be performed, any investigations for hazardous substances that are determined
necessary to identify the existence and extent of any hazardous substances regulated under the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), 42 USC 9601 -
9675, that may exist in, on, or under lands, easements or rights-of-way necessary for the construction,
operation, and maintenance of the project; except that the non-Federal sponsor shall not perform such
investigations on lands, easements, or rights-of-way that the Govemment determines to be subject to the
navigation servitude without prior specific written direction by the Government.

h. Assume complete financial responsibility for all necessary cleanup and response costs of any CERCLA
regulated materials located in, on, or under lands, easements, or rights-of-way that the Government
determines necessary for the construction, operation, or maintenance of the project.

i. Agree that, as between the Federal Government and the non-Federal sponsor, the non-Federal sponsor
shall be considered the operator of the project for the purpose of CERCLA iiability, and, to the maximum
extent practicable, operate, maintain, repair, replace, and rehabiitate the project in a manner that wili not
cause liability to arise under CERCLA.

j. Prescribe and enforce regulations to prevent obstruction of or encroachment on the Project that wouid
reduce the leve! of protection it affords or that would hinder operation or maintenance of the Project.

k. Comply with the applicable provisions of the Uniform Relocation Assistance and Real Property
Acquisition Policies Act of 1970, Public law 91-646, as amended by title 1V of the Surface Transportation
and Uniform Relocation Assistance Act of 1987 (Public Law 100-17), and the Uniform Regulations
contained in 49 CFR part 24, in acquiring lands, easements, and rights-of-way, and performing
relocations for construction, operation, and maintenance of the project, and inform all affected persons of
applicable benefits, policies, and procedures in connection with said act.

1. Comply with alt applicable Federal and State taws and regulations, including Section 601 of the Civil
Rights Act of 1964, Public Law 88-352, and Department of Defense Directive 5500.11 issued pursuant
thereto, as well as Army Regulation 600-7, entitied “Nondiscrimination on the Basis of Handicap in
Programs and Activities Assisted or Conducted by the Department of the Army” and Section 402 of the
Water Resources Development Act of 1986, as amended (33 U.S.C. 701b-12), requiring non-Federal
participation and implementation of floodplain management pians;

m. Provide the non-federal share of that portion of the costs of mitigation and data recovery activities
associated with historic preservation, that are in excess of 1 percent of the total amount authorized to be
appropriated for the project, in accordance with the cost sharing provisions of the agreement;

n. Participate in and comply with applicable Federal floodpiain management and flood insurance
programs;

o. Do not use Federal funds to meet the non-Federal sponsor's share of total project costs unless the
Federal granting agency verifies in writing that the expenditure of such funds is authorized.

p. inform affected interests, at least annually, regarding the timitations of the projection afforded by the
project.

15. REAL ESTATE.
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a. General The Real Estate Plan submitted as a part of the General Reevaiuation Report meets the

the acquisition criteria for the project.

b. Relocations Assistance. Paragraph 8 of the Real Estate Plan refers to Public Law 91-646 Relocation
Data_Although it would have been more accurate to titie it *Relocation Assistance Data”, the paragraph
correctly describes the types of benefits that are available to persons displaced from busmesses and
residences. However, the summary version found in paragraph B of Page 30 of the main report is
misleading. Residences are not relocated and neither are businesses. In the second paragraph, the
sentences should read, "No residences are to be acquired. There is one commercial acquisition.” (PM-
PD-F) Decision was made to concur by clarifying text in main report as suggested.

16. DESIGN DOCUMENTS. The text indicates that the reevaluation report contains sufficient detail to
eliminate the need for 2 GDM and proceed with the preparation of project plans and specifications. Note
that ER 1110-2-1150 replaces the General Desigh Memorandum with an Engineering Documentation
Report (EDR), which is a living document that continues through the preparation of Plans and
Specifications. The revised text should state that the PED will consist primarily of the preparation of Plans
and Specifications and that documentation in the EDR would be minimized based on the detail contained
in the GRR. (EC-DC) Decision was made to concur by eliminating all references to a GDM and
include suggested text. However, verify that a EDR is the same as a DDR.

17. AUTHORIZED PROJECT. The subject GRR makes many references to the “authorized” project.
Recommend revising these references to the “original’ project. Thus, the report will distinguish between
the twa plans as the ongmax pI'Oject and the recommended pro;ect (PM PD F) Pociainn-way-mpde
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NOTICE

ISLAND CREEK, WV

Since Congress has authorized the
project, the Army Corps of Engineers does
not request that the report be printed. If
there are any questions about this, please
call Mr. Hannon at Corps Headquarters.
You can reach Mr. Hannon at (202) 761-
1983.
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ISLAND CREEK AT LOGAN, WEST VIRGINIA, LOCAL
PROTECTION PROJECT

GENERAL REEVALUATION STUDY

MAIN REPORT
I.  PURPOSE AND SCOPE

The purpose of this report is to conduct a reevaluation of the Island Creek
Local Protection Project that was authorized in the Water Resources
Development Act of 1986. Further, this reevaluation is to confirm the economic
feasibility of the project; to re-affirm the National Economic Development (NED)
plan; and to ensure conformity with current criteria, policy, and guidelines. It is
intended that this reevaluation report will provide sufficient detail to allow the
District to eliminate the need for a General Design Memorandum and to proceed
directly to plans and specifications.

Il. AUTHORIZATION

The Island Creek local protection project for flood control was authorized in
Section 401 of the Water Resources Development Act of 1986 (P.L. 99-662).
Pertinent sections of that authorization are quoted below:

(a) Authorization of Construction. — The following works of improvement
for the control of destructive floodwaters are adopted and authorized fo be
prosecuted by the Secretary substantially in accordance with the plans and
subject to the conditions recommended in respective reports designated in this
subsection, except as otherwise provided in this subsection:

ISLAND CREEK BASIN, WEST VIRGINA
The project for flood control, Island Creek Basin in and around Logan, West
Virginia; Report of the Chief of Engineers dated April 25, 1986, at a total cost of
£86,000,000 with an estimated first Federal cost of $62, 200,000 and an
estimated first non-Federal cost of §23, 800,000.

STUDY AREA

The original project study area as defined in the Interim Repor, Island
Creek Basin, Guyandotte Rover Basin Study, dated March 1985 feasibility report,
lies within the Island Creek sub-basin of the Guyandotte River Basin (see map on
Exhibit 1). This sub-basin drains about 105 square miles of rugged, mountainous
terrain and is composed of three major sireams — Island Creek, Copperas Mine
Fork and Mud Fork.

General Reevaliation Repart Page 1
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This study area was approximately 19 miles long and consisted of heavily
developed areas within the 500-year floodplain along Island Creek from its mouth
at Logan to a point upstream near Barnabus (about 10 miles); Copperas Mine
Fork from its mouth to a point upstream near Davis (5.1 miles); and Mud Fork to
a point upstream near Shegon (3.9 miles).

Subsequent reevaluation efforts narrowed the study area to the Island
Creek sub-basin (see the map on Exhibit 2). The current report focuses on the
area impacted by the proposed alternatives. This area includes the 500-year
floodplain along Island Creek from its confluence with the Guyandotte Riverto a
point approximately 9,000 feet upstream.

lll. PRIOR STUDIES AND REPORTS
A. Feasibility

Interim Report, Island Creek Basin, Guyandotte River Basin Study, West
Virginia," U.S. Army Corps of Engineers, Huntington District, dated March 1985,
The preauthorization studies of the water and related land resources problems
and needs of the Island Creek area of Logan County, West Virginia, wera
undertaken as a resull of the Senate Public Works Committee Resolution dated 2
June 1976.

This report recommended a combination of channel and non-structural
measures to alleviate the flooding problems experienced in the Island Creek
Basin. As described in the feasibility report, the first 0.7 mile of Island creek
would be structurally modified by widening the stream channel to 100 feet, with
the lower 1,000 feet being a concrete-lined channel, Flood damages along the
remainder of Island Creek, Copperas Mine Fork, and Mud Fork (a total length of
20 miles) would be reduced by non-structural measures. Over 1,200 residential
structures would be raised in place and almost 80 non-residential structures
would be floodproofed by raising in place or other means. As part of this project,
a total of 146 residential and 116 non-residential structures would be relocated
from the floodway and 149 mobile homes from the floodplain to flood-free
housing and community development sites. Also it was recommended that a
flood waming system must be established as part of the non-structural program
to give flood plain occupants sufficient time to evacuate the affected area. The
benefit-to-cost ratio for this project was 1.7 to 1 and resulted in the cument
authorization as cited above.

B. Preconstruction Engineering and Design (PED) Studies
1. PED

Following authorization, funding for PED was received and studies were
initiated in 1889. Preliminary analyses conducted during the early stages of PED

General Reevalvation Report Page 4
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identified the potential for substantial increases in the project costs due to an
underestimate of costs used for the nonstructural portions of the project.
Implementation of similar nonstructural projects in the neighbaring region of Tug
Fork Valley provided the experience of actual costs. The actual costs for raising
in place in the Tug Fork basin showed a substantial increase above what was
estimated for the Island Creek feasibility study. For example, in the Island Creek
feasibility study, the cost to raise one residential structure in place was estimated
at an average of $25,000 where actual costs being experienced in the Tug Fork
basin were at an average of $89,600 (costs being experienced in 1989). The
resulting increase in cost potentially made some elements of the project
economically infeasible. Based on this information, it was concluded that a
general reevalualion of the economic feasibility of the Island Creek Local
Protection Project would be conducted as a part of PED.

2. Re-Analysis of Costs to Perform Non-Structural Floedproofing
Measures, April 1881

This effort used the actual costs being experienced in the Tug Fork basin
as described above and concluded that the non-federal share of the non-
structural alternative was beyond the fiscal means of the local sponsor.
Therefore the nonstructural component was removed from consideration as a
cost-shared flood protection measure in the Island Creek basin. The data
presented in the re-analysis demonstrated that costs for the nonstructural portion
would make the authorized Island Creek project infeasible.

3. Draft General Reevaluation Report and Environmental Assessment
December 1993,

A draft report was prepared in December 1993 that presented findings and
conclusions of a re-determination of Federal interest. This report concluded that
the recommended plan (80-foot wide channel) was in the Federal interest and
was economically feasible. However, at that time, the Logan County
Commission did not have the financial ability to finance the non-Federal share of
construction and asked that the project remain active while it explored other
funding options. Therefore all reevaluation efforts were terminated and USACE
notified.

4. Current Investigation

In 1998 the West Virginia Soil Conservation Agency agreed to provide
funding to assist the local sponsor with the project. In a resolution passed 9
January 1998 the Logan County Commission requested for the Corps to proceed
with the reevaluation. This General Reevaluation report presents the findings
and conclusions based upon a review of plan formulation, an update of the
project economics and project modifications that have occurred since the project
was authorized.
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IV. NEEDS AND OPPORTUNITIES
A. General

Logan County, located in the southwestern portion of West Virginia, was
formed in 1824 from parts of Giles, Tazewell, Cabell, and Kanawha Counties, in
what was then Virginia. The county seat, Logan, is situated in the central portion
of the county, at an elevation of 682 feet, m.s.l. (see map on Exhibit 1). The
topography of the county, which measures 456 square miles, is steep and
rugged, as streams have cut their channels deep through the surface rocks,
making sharp V-shaped valleys. Surface elevations vary from 600 feet above
sea level at Big Creek on the Guyandotte River at the Lincoln County line to
2,750 feet, m.s.l., at the comer where Logan, Boone, and Wyoming Counties
meet.

The Guyandotte River largely drains the county. The Guyandotte, having
a drainage area of 1,670 square miles, originates in Raleigh County and flows in
a general northwesterly direction through Raleigh, Wyoming, Mingo, Logan,
Lincoln, and Cabell counties to the Chio River, near Huntington, West Virginia.

B. History of Flooding

Storm and flood of July 1875. The flood was caused by a series of summer-
type storms beginning about 25 July and ending 6 August. A crest stage of 27.3
feet was reached at Logan, the seventh highest of record.

Storm and fl nuary 1918. The storm, which caused this flood, was
preceded by snow, sleet and freezing temperatures, all of which assisted in causing
excessive runoff. The heavy precipitation together with melted snow produced a
crest stage of 26.3 feet at Logan, the ninth highest of record.

Storm and flood of January 1957. Rainfall from 27 January to 1 February
averaged 5.1 inches over the basin above Logan. The flood on the Guyandotte

River reached a stage of 28.2 feet at Logan, the fifth highest of record. The
historical crest stage at Logan was one foot higher than July 1875. The volume of
runoff from the drainage area above Logan amounted to approximately 4.1 inches.

Storm and flood of March 1963. A succession of storms associated with
low-pressure systems moved northeastward from northem Alabama to West
Virginia and Ohio during the period 2-19 March 1963. On the 5th and 6th of March,
two to three inches of rain fell over the Guyandotte River Basin. On the 11th and
12th of March, the second storm moved aver the basin, producing rainfall amounts
of three to three and a half inches in twenty-two hours. The rains that occurred on
the fifth and sixth of March primed the basin for the second storm which produced
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the highest known flooding along the main stem of the Guyandotte River, and along
most tributaries. This flood produced a crest stage of 34.90 feet at Logan, the
highest of record.

and fl of January 1974, On 3-5 January, the first storm moved
over the Guyandotte Basin and released slightly more than 1.0 inch of rainfall. The
second storm period, 9-12 January, produced about 3.5 inches in the upper portion
of the basin and approximately 3.15 inches in the lower part of the basin. The
Guyandotte River reached a crest stage of 31.1 feet at Logan, the third highest
stage of record.

Storm and flood of April 1977. Precipitation began on the evening of 2 April.
This set the stage for increased runoff when the rain began again Sunday evening,
3 April. A series of disturbances, with heavy rainfall, moved from the southem
plains states into the Appalachians late Sunday, 3 April and Monday, 4 April. From
7 a.m. on 2 April to 7 a.m. on the 5th, a total of 3.14 inches of rainfall was recorded
at Logan, WV. This flood produced the fourth highest stage of record.

Storm and flood of May 1984, Contrasting temperatures associated with this
front produced an unstable atmospheric condition resulting in heavy precipitation
that began on the 2nd of May and continued through the Sth of May. Most stations
recorded flood waters cresting during the day of 8 May and returning to near normal
stages by 20 May. Preliminary field investigation of flood marks in the Island Creek
basin indicated normal water elevations were exceeded by as much as 16 feet.
Lesser flooding occurred downstream on the Guyandotte River due to the
impounding of floodwater behind the R.D. Bailey Dam and also due to the reduced
amounts of rainfall over the lower Guyandotte River Basin. A crest stage of 23.3
feet was reached at the Guyandotte River at the Logan stream gaging station, the
twelfth highest of record.

Storm and flood of May 1996. The flooding in Logan County on May 16,
1996 was a result of persistent frontal boundaries over the State of West Virginia.
The frontal boundaries were persistent for the entire month. This weather
produced the wettest conditions for the month in the history of several stations in
Woest Virginia. The monthly averages for the Guyandotte Basin were 9-10 inches
at the mouth of the Guyandotte River. A crest stage of 25.7 feet was reached at
the Guyandotte River at Logan stream gaging station.

C. Summary

The Island Creek Basin (map on Exhibit 2) has experienced numerous
damaging floods. The flood of record in the Basin occurred in March 1963.
During the March 1963 flooding, the area’s residences, and commercial and
industrial establishments were flooded to a depth of up to 15 feet. Other major
floods have occurred in January 1957, January 1974, April 1977, May 1984, and
May 1996. Flooding along Island Creek and its tributaries is a continuing
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problem. Due to the steepness of terrain and the scarcity of land suitable for
building, extensive development has occurred on the relatively flat flood plains of
the basin. Residential and commercial structures, highways, and railroads
occupy the flood plains along the major streams almost entirely. As a result,
almost all development within the basin is susceptible to damage by even
moderate flood events.

The occurrence of a 100-year flood event on Island Creek (10.4 miles)
under existing conditions would inundate approximately 950 residential structures
and 225 commercial structures. Flood damages caused by this event would
exceed $40.5 million {(October 2000 price level). In addition to the financial
burden caused by flooding, major floods result in hazards to health and even loss
of life. The threat of flooding to floodplain land prevents economic development
and increases the cost of land preparation and building construction.

V. EXISTING CONDITIONS
A. General

There are no other flood protection systems currently in place in the Island
Creek basin. However, since the completion in 1980 of the R. D. Bailey Lake on
the Guyandotte River, about 35 miles upstream at Justice, backwater flooding
problems from the Guyandotte River at the mouth of Island Creek have
significantly been reduced; but that project does not eliminate the potential for
headwater flooding in the Island Creek basin.

Since the Island Creek LPP project was authorized in 1886, some
additional economic development has occurred in the lower 0.7 mile section of
Island Creek. On the Guyandotte River, just below the mouth of Island Creek,
there is a new fast-food restaurant. From that point upstream on Island Creek for
a distance of over 600 feet, and interceptor sewer system has been installed.
Just above the U.S. Rt. 119/St. Rt. 10 bridge over Island Creek, two new
restaurants and a motel have been built on fill material. However, the impact
from the declining coal industry and recurrent flooding is evident in the study area
by the number of commercial structures standing vacant and in disrepair.

B. Population

During the 20th century, Logan County has experienced dramatic
population changes, increasing from 6,955 in 1900 to 77,391 in 1950, decreasing
to 46,269 in 1970, increasing again to 50,511 in 1980, decreasing to 43,032 in
1990 and again in 2000 to 37,710 people. The wide fluctuations of population in
Logan County, as well as in the southern West Virginia region, over the last 89
years can be attributed to the boom or bust economy of the coal industry.
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While most of the inhabitants of the study area do not live in cities or
towns, a high percentage do live in dense settlement clusters or ribbons along
the three major streams. These clusters often approach urban density without
urban service availability.

C. Commercial Development

The proposed project area is largely comprised of a commercial district.
Most of the establishments are located along Riverview Avenue, the main street
through the study area. A variety of business types are represented including
service, health services, pre-owned auto dealers, gas stations, ealing and
drinking establishments, special trade contractors, and hardware stores.

VI. FUTURE WITHOUT PROJECT CONDITIONS

In the absence of project implementation, the future land use and related
conditions within the project area are forecast to remain comparable to conditions
as they currently exist. The study area entered the flood insurance program in
April 1972; flood insurance, therefore, continues to be available to residents of
the area.

VIl. AUTHORIZED PROJECT

The autherized local protection project included a channel on Island Creek
from the mouth to a point 0.7 mile upstream. The channel would have been 100
feet wide, with the lower 1,000 feet being concrete-lined. Flood damages along
the remainder of Island Creek, Copperas Mine Fork, and Mud Fork (a total length
of 20 miles) would have been reduced by non-structural measures such as
raising structures in place and other flocdproofing measures. The first cost of the
authorized project was estimated to be $86 million (October 1984 prices). The
authorized project plan is shown on Exhibit 3 and a detailed description of project
features as presented in the March 1985 Final Feasibility Report is included as
Exhibit 4.
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EXHIBIT 4 - AUTHORIZED PLAN — PROJECT FEATURES

The Island Creek Local Protection Project authorized by the Water Resources
Development Act of 1986 included a combination of structural and non-
structural measures. The project plan is shown on Exhibit 3. The authorized
plan is about nineteen miles in length: Island Creek — 10 miles, Copperas Mine
Fork — 5.1 miles, and Mud Fork = 3.9 miles. The first 0.7 miles of Island Creek,
from its confluence with the Guyandotte River upstream, would be structurally
modified by widening the stream channel to a width of 100 feet. The lower
1,000 feet of this area would be concrete-lined. The remainder of Island Creek
(9.3 miles) and both Copperas Mine Fork and Mud Fork would be treated with a
variety of non-structural measures.

Because of the scarcity of available housing, a provision of a housing
program would be an integral component of project construction to
accommodate those who must be relocated. Project construction requires the
relocation of 146 families and 116 non-residential structures. Three sites along
the Guyandatte River above Logan will be developed to accommodate
relocates. The structures to be raised in the fringe area amount to 1,226, and
77 would have floodproofing techniques applied to reduce damages. In
addition, 149 mobile home owners would be required to evacuate the fringe
area of the flood plain.

Day use recreation facilities will also be developed as an integral part of
the plan. These facilities generally consist of play areas, trails and tot lots.
There will be eight of these facilities located throughout the project area on
evacuated flood plain land to satisfy the local need for day use facilities.

Environmental management and design considerations would be an
integral part of the plan. The evacuated floodway will be graded and seeded,
and stream banks will be stabilized as necessary. The evacuated floodway and
stream will be maintained as a green belt area with land uses that are
compatible with flooding.

Construction would occur in four phases requiring a total of 8 ¥ years to
complete. Phase 1 of the plan, channel work on Island Creek, will require 1
year to construct. Phase 2 Mud Fork non-structural; will require 1 year to
complete. Phase 3, Copperas Mine Fork non-structural, will require 1 ¥z years
to complete; and the final phase, Phase 4, Island Creek non-structural, will
require 5 years to complete.

Estimated first cost (October 1984 price level) for the Island Creek basin
project is $86 million of which $66.4 million is the Federal share and $19.6
million is the non-Federal share. Average annual costs are $4.5 million
compared to average annual benefits of $7.5 resulting in a benefit-cost ratio of
1.7 to 1.
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Vill. REEVALUATION EFFORTS
A. General

A draft report was prepared in December 19923 that presented findings and
conclusions of a re-determination of Federal interest. This report concluded that
the recommended plan (80-foot wide channel) was in the Federal interest and
was economically feasible. However, at that time, the Logan County
Commission did not have the financial ability to finance the non-Federal share of
construction and asked that the project remain active while it explored other
funding options. Therefore all reevaluation efforts were terminated. In 1998, a
new funding source was identified and the project was re-initiated in 1998. The
current reevaluation was necessary due to the lapse in time since the 1993 Draft
Reevaluation Report was completed.

This investigation is a general reevaluation endeavor specifically
addressing project economics and formulation. Field investigations were
conducted to determine existing conditions in the project reach under current
conditions and criteria, and additional channel alternatives were also formulated
and evaluated. Flood damage surveys were updated and project benefits
calculated for each of the new alternatives. Potential social and environmental
impacts were also assessed. A channel optimization was conducted to ensure
that the NED plan had been properly identified. An Environmental Assessment
was prepared for the selected plan and is included in this report.

B. Non-structural Formulation

Early in the PED phase, which began in 1989, there was uncertainty about
the economic efficiency of the non-structural portion especially with regard to the
costs used to formulate that portion of the authorized project. In the feasibility
report, the cost to raise one residential structure in place was estimated at about
$25,000. The cost to raise 1,200 structures was estimated at $30,000,000. At
the time the Island Creek PED effort began, the average cost to raise a house in
the Tug Fork basin was 589,600 (1989). Using this figure, the cost to raise 1,200
structures in the Island Creek basin would be as much as $107,520,000.

Therefore, one of the first efforts of the PED phase was a re-analysis of
the costs to perform non-structural floodproofing measures. The results of that
re-analysis were presented in a report, {on file in the Huntington District office),
submitted to the Ohio River Division for approval in April 1991, The conclusion
reached was that the non-structural alternative was too costly to be considered
as a cost-shared flood protection measure in the Island Creek basin. Non-
structural flood protection must be cost-shared at a rate of 75 percent Federal
and 25 percent non-Federal and must meet the test of economic feasibility.
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The Ohio River Division office gave its approval in a letter dated 25 April
1991, to defer evaluation of the non-structural component of the authorized plan.
To date, the District has not identified an economically justified nonstructural
project; therefore, the nonstructural alternative has not been reevaluated.

C. Structural Formulation

In 1991, concurrent with approval to defer the non-structural component of
the authorized plan, approval was given to proceed with preparation of a General
Reevaluation Report (GRR) for the authorized structural project only. The 1993
Draft GRR reaffirmed the structural component of the authorized project (0.7 mile
channel).

The major issue of concem at the onset of the 1993 reevaluation, as well
as the current reevaluation was whether or not the authorized 100-foot wide
channel was still the NED plan. Since authorization of the project in 1986, land
use changes along the 0.7 mile area have occurred. When considering channel
width and alignment, a storm sewer and three new structures built on fill material
on the left descending bank have been taken into account,

Initial efforts were directed toward identification and evaluation of a viable
channel project. Primary emphasis was placed on identifying a channel
alignment alternative that would provide reductions in flooding, prevent
acquisition of as many structures as possible, and reduce project costs.

Several alternatives, consisting of combinations and modifications of a
number of basic channel widths, were identified and evaluated during this phase.
The alternatives included a variation of the authorized channel {100-foot wide).
More detailed information about the plan selection process in included in the Plan
Selection section of this report.

D. National Economic Development (NED) Evaluations

The reevaluation process identified the NED plan by determining the
optimum channel for the 0.7 mile channel project at Island Creek. Details of this
process are contained in the Plan Formulation section of this report.

E. Project Economics Update

The flood damage survey used in preparing the 1985 feasibility report
was conducted in October 1978. The survey included a detailed inventory,
mapping and assessment of all structures in the 20-mile study area located
within the limits of the 500-year flood. Each structure included in the inventory
was assigned a unique identification number-and located on detailed maps;
classified according to category of use (e.g., residential, commercial, industrial,
and other properties); and surveyed to determine the first floor elevation. The
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damage survey was previously updated to incorporate the change in
damageable improvements that occurmred in the study area between 1978 and
1991. The price level was also updated to an October 1992 (FY 1993) level,
The flood survey information was further updated to October 2000 (FY 2001)
price levels through field verification and new commercial damage surveys where
necessary. Computation of project benefits was affected by several factors
including change in price level, revised flood frequency profiles, and changes in
the without-project condition. A description of the development of the new flood
frequency profiles is presented in the Engineering Technical Appendix Tab 1.

Table 1 summarizes the 100-year frequency flood damages for Island
Creek (10.4 miles) presented in the 1985 feasibility report and the results from
the current analysis.

TABLE 1 - COMPARISON OF FLOOD DAMAGES AT 100-YR. FREQUENCY
FEASIBILITY REPORT AND REEVALUATION REPORT
ISLAND CREEK (10.4 miles)

o ol Rl
Residential $15,681,000 $13,477,000
Commercial-Industrial 20,010,000 24,645,000
Utilities 729,000 763,000
Transportation 1,208,000 1,223,000
Emergency Costs 1,471,000 2,207,000
TOTALS $39,164,000 $42,315,000

The 100-year frequency flood damages in real dollar terms have
increased only slightly in the 16 years since the feasibility report was published.
The variables impacting this result include: low increase in residential structure
values; decrease in number of residential structures; and changes in the
composition and number of commercial structures.

Table 2 presents a comparison of average annual damages under existing
conditions presented in the feasibility report for the Island Creek (10.4) with those
computed during the reevaluation study. The updated average annual damages
for the project area are estimated at $10.8 million. This represents an increase
of approximately 20 percent of the average annual damages (real dollars)
presented in the March 1985 feasibility report. This increase results from the
same factors discussed above regarding Table 1.
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TABLE 2 - FEASIBILITY/REEVALUATION COMPARISON OF AVERAGE
ANNUAL DAMAGES
EXISTING CONDITIONS FOR ISLAND CREEK (10.4 miles)

Category ot prices | 02000 pricss.
Residential $3,157,000 $3,206,000
Commercial-Industrial 4,287,000 6,503,000
Utilities 64,000 70,000
Transportation 497,000 514,000
Emergency Costs 369,000 550,000
TOTALS $8,374,000 $10,843,000

F. Environmental Impact Reassessment

The Mational Environmental Policy Act (NEPA) compliance document for
the 1985 Feasibility Report included a final Environmental Impact Statement.
This document was reviewed during the preparation of the reevaluation report to
determine its applicability to the current project proposal. Also, coordination with
the U. S. Fish and Wildlife Service (USFWS) was maintained throughout the
study. For the 1893 reevaluation study, an Environmental Assessment (EA) and
a Finding of No Significant Impact (FONSI) was completed. This EA was
circulated but the FOMNSI| remained unsigned due to termination of the
reevaluation effort.

An EA and FONSI have been prepared to assess the plan recommended
in this document and are included.

G. HTRW Investigations

A Phase | HTRW (Hazardous, Toxic, and Radioactive Waste) assessment
of the study area was completed in May 1981. The assessment consisted of a
physical investigation of the study area, a research of the historical land use and
ownership, and a regulatory record review. From this investigation, four Areas of
Concern (AQC) were identified. A Phase Il investigation was conducted by
personnel from the Nashville District Corps of Engineers.

The project was terminated due to lack of sponsor funds in December 1993.
Because of the amount of time lapsed between the previous Phase || HTRW
investigation and the present, the project site was revisited in November 1999 by
personnel from the Huntington District (LRH) to visually observe any changes in
site conditions since 1991, From this revisit, a decision was made to perform
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additional Phase || HTRW investigations on two of the previous sites to
determine extents of potential contamination. The supplemental Phase ||
investigation revealed that one area does not require treatment and further
defined the depth and extent of soil needing to be removed in the remaining site.
The revisit also concluded that site conditions at the other two AQOCs had not
changed from the 1991 investigation.

The speil site for the LPP was changed to an alternate location along State
Route 73. A Phase | HTRW investigation was conducted in accordance with
established ACOE HTRW policies. Based on the findings from the investigation,
the spoil site was determined to contain no potential HTRW concemns, nor were
any adjacent properiies observed to contain any HTRW concemns that would
impact the fract. Therefore, no further HTRW investigations on the spoil site are
warranted.

Additional details can be found in the Engineering Technical Appendix, Section
11 and the HTRW reports on file in the Huntington District Office, Environmental
& Remediation Section.

IX. PLAN FORMULATION

During the revaluation process a number of channel plans were analyzed
in an effort to identify the plan that would maximize net benefits (NED plan).

A. Initial Assessment

As a first step, to determine whether the authorized 0.7 mile channel
project was still feasible, it was analyzed together with five other channel plans -
two plans using a 100-foot width, three plans using an 80-foot width, and one
snagging and clearing plan. These are described in Table 3.
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TABLE 3 - INITIAL PLAN ASSESSMENT

PLAN DESCRIPTION

PLAN A Authorized 100-foot wide channel plan. Concrete-lined channel
from mouth to U.S. 119/S.R. 10 bridge. Then 100 feet wide
channel with 2.5 to 1 slopes up to mouth of Copperas Mine Fork.

PLAN B Concrete-lined 100-foot wide channel from mouth to CSX railroad
bridge.

PLANC Concrete-lined, U-framed channel with 80-foot width from mouth to
U.S. 119/5.R. 10 bridge. Then 80-foot wide channel from bridge
upstream to end of project with 2.5 to 1 side slopes.

FPLAND Snagging and clearing for entire 0.7 mile length.

PLAN E Snagging and clearing from mouth to U.S. 119/S.R. 10 bridge.
Remainder of project has 80-foot channe! width with 2.5 to 1 side
slopes.

PLAMNF Concrete-lined, U-framed channel with B0-foot wide channel from
mouth up to U.S. 119/S.R. 10 bridge. Then 80-foot wide channel
from bridge upstream to end of project with 2.5 to 1 side slopes.

A plan selection matrix was developed in which the plans were rated from
best to worst (1 being best and 6 being worst). The plans were evaluated on
reductions in water surface profiles, estimated costs, benefits, relocations
requirements, environmental impacts, HTRW impacts and real estate impacts.

At this point in the study, a decision was made to alter the channel design.
This change concerned the U-frame channel design. Studies revealed that in
order to construct a U-frame channel for a 100- foot wide channel, properties on
both sides of the stream would have to be acquired, the stability of the U.S. Rt.
100/St. Rt. 10 bridge piers would be undermined, and the CSX Railroad tracks
on the right descending bank would have to be relocated. Therefore, post and
panel wall configurations were substituted in subsequent plan analyses.

Plans C and D were selected to be carried forward for further evaluation
as well as two variations of Plan C. The intermediate plans were redesignated
as Alternatives 1 through 4. Descriptions of the four alternatives are provided in
Table 4.
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TABLE 4 - INTERMEDIATE PLAN ASSESSMENT

VENTURE-LEVEL COSTS
{Oct 92 prices)
PLAN DESCRIPTION
Alternative 1 | Channel width 80 feet with post and panel wall from mouth up to

U.S. 119/3.R. 10 bridge. Remainder of project 2.5 to 1 side
slopes. Estimated cost of project was $13.2 million.

Alternative 2

Snagging and clearing from mouth to U.S. 119/S.R. 10 bridge.
Remainder of project to be 80 feet with 2.5 to 1 side slopes.
Estimated cost of project was $9.9 million.

Alternative 3

Channel width 80 feet with post and panel wall from mouth to
just past Super 8 motel. A second post and panel wall at
Baisden Hardware, the third post and panel wall at Honeycutt
bady shop, and a fourth wall at the Chevron station. Estimated
cost of project was $12.1 million.

Alternative 4

Channel width 80 feet with post and panel wall from mouth to
behind Baisden Hardware, and a second at Honeycutt body
shop, and a third at the Chevron station. Estimated cost of
project was $15.3 million.

Venture-level cost estimates were provided and average annual costs
were computed for the four plans described above. Table 5 displays the residual
annual damages, the damages prevented, the average annual costs, the net
benefits, and the benefil-cost ratio.

TABLE 5 - BENEFIT-COST COMPARISON OF INTERMEDIATE PLANS
{$1,000's in Oct 92 prices)

ALT1 ALT 2 ALT 3 ALT 4
Existing Damages $ 69750 | § 69750 [ $ 69750 |§ 6975.0
Residual Avg Ann
Damages $ 46690 | $ 50650 |5 46740 | % 46580
Damages Prevented
(Avg Ann Benefits) | $ 23060 |$ 19100 |§ 23010 | §$ 2317.0 |
Avg Ann Costs $ 12530 |$ 9490 | § 1,153.0 | § 14530
Net Benefits $ 10530 |$§ 9610 | S 11480 | § 8640
Benefit-Cost Ratio 1.84 2.01 2.00 1.59
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The above analysis shows that Alternative 3 (80-foot side channel with
four post and panel walls to protect the motel, the hardware, body shop, and the
Chevron station) produces the most net benefits.

After venture level estimates were prepared for Alternatives 1 through 4,
another alternative (Alt. 5) was considered which was a refinement of the best
features of Alternatives 2 and 3. Alternative 5 consisted of snagging and clearing
from the mouth of Island Creek to the U.S. Route 119/State Route 10 bridge, with
a post and panel wall on the right descending bank at the Logan Concrete
complex (opposite bank from all the plans presented thus far). This wall would
protect the concrete business and prevent taking the motel on the opposite bank,
Post and panel walls also would be constructed to protect the hardware store
and the Chevron station.

At the Technical Review Conference (TRC) held in October 1992, all five
alternatives were presented. During the presentation of the altematives and their
formulation, the question was raised of how and why the authorized 100-foot
channel was changed to an 80-foot wide channel. It was felt by the CELRD
personnel attending the TRC that the reasons for changing from a 100-foot wide
channel as authorized by Congress to an 80-foot wide channel were not
adequately addressed. Therefore, the decision was made and agreed upon to
conduct a project opfimization study to clearly identify the NED plan and
therefore a new formulation of alternatives was created.

B. Channel Optimization

For the channel width optimization process, three channel widths were
chosen — 60-feet, 80-feet, and 100-feet. All channel plans would begin at the
confluence of the Guyandotte River and end 0.7 mile upstream. Generally,
channel widening would occur only on one side of the channel in any area for all
plans. In addition, each plan included removal of a sandbar located underneath
the County Route 118-26 bridge. Channel excavation then continues along the
same bank, with a side slope of 1 V to 2.5 H. Just past Baisden Hardware, the
cut transitions to the right descending bank. The excavation continues on this
side and ends just short of the CSX railroad bridge. Sandbar removal is a
feature of all base designs.

Mext various retaining walls andlor an upstream extension (from the
railroad bridge to the mouth of Copperas Mine Fork) were added as features to
all three of the channel width base designs making a total of 28 design variations
to be analyzed. All variations are shown in matrix form in Tables 6, 7, 8 and 9,
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TABLE 6 - PLAN MATRIX 60 Foot Channel Alt. A-J

60 Foot Channel Alls.
¢ |DIE

Features

Base Design

2| x| @
|
B bl

Super 8 Motel Wall

Super 8 Motel Bldg Removed

Baisden Hardware Wall

Baisden Building Remaved

seine| || ||
|
we|  |me| |mel

Kennel/Pump House Removed

>
>

Upstream Extension

Honeycutt Auto Body Shop Wall

Honeycutt Building Removed

5. Public Utilites Bldg Removed

b b b b e b

Complon's Chavron Wall

b4 I B T o B I

AT ot b R P B b I
A P o b
x| [x] |kl

Compton's Building Removed

TABLE 7 - PLAN MATRIX 60 Foot Channel Alt. K-T

60 Fool Channel Alls, K-T

Features KILIMIN]IJO|PIQI|R|[SIT
Base Design X | X XX | X | X | X
Super 8 Motel Wall x| X X | XXX
Super 8 Motel Bldg Removed XXX | X
Baisden Hardware Wall XIXIX | XX | X[X]|X
Baisden Building Removed XX
KennellPump House Removed X[ X | X[ XX | X | X ]| X|X]|X
Upstream Extension XX XIX| XXX | X[X]|X
Honeycutt Auto Body Shop Wall X X X X X
Honeycutt Building Removed X X X X X
S. Public Utilities BidgRemoved | X | X | X [ X [ X | X[ X | X | X | X
Compton's Chevron Wall X1 X x| X x| X
Compton's Building Remaved x| X x| X
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TABLE 8 - PLAN MATRIX 80 Foot Channel Alternatives

80 Foot Channel Alls.
Features B [C|[D[E [F
Base Design X | X
Super 8 Motel Wall

Super 8 Motel Bldg Removed
Baisden Hardware Wall
Baisden Building Removed
Kennel’Pump House Removed
Upstream Extension

Honeycutt Auto Body Shop Wall
Honeycutt Building Removed

S. Public Utilities Bldg Removed
Compton's Chevron Wall

Compton’s Building Removed

X

>

A

b IS I
|

>

E I Eat o B

EA o o o o o
A A I o g ot b
o | - b B

=

TAELE 8 - PLAN MATRIX 100 Foot Channel Alternatives

100 Foot Channel Alls.

Features

Base Design
Super 8 Motel Wall
Super 8 Motel Bldg Removed
Baisden Hardware Wall
Baisden Building Removed
KennellPump House Removed
Upstream Extension
Honeycutt Auto Body Shop Wall
 Honeycutt Building Removed

S. Public Utilities Bldg Removed
Compton's Chevron Wall
Compton’s Building Removed X

x| || x>

x|=|= | |=|m

=

As an example, Plan B0A (shown in Table 8) consists of the base plan
only. It has an 80-foot wide channel and the Super 8 Motel, Baisden Hardware,
and the building behind the hardware store are removed. In Plan 60R, the
channel is 60-feet side. There are walls to protect the Super 8 Motel, and
Baisden Hardware. The kennel/pump house building behind the hardware store
is removed. Plan 60R also has an upstream extension and wall to protect the
body shop at Honeycutt Pontiac. The Southern Public Service District building
and the Chevron station are removed.

Since some features (i.e., wall behind Honeycutt body shop) did not make
a difference in the water surface profiles, only 17 variations were analyzed using
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venture level estimates. As a part of the 1993 reevaluation study, venture level
cost estimates were prepared for the channel optimization. Those estimates
were updated during the 2001 reevaluation and can be found in Tab VI, Section
F of the Engineering Technical Appendix. These 17 plans are shown in Table
10, which follows.

The plans highlighted in Table 10 are those with the best net benefits for
each of the three channel widths. Using net benefits obtained from the channel
width optimization analysis, the best 100-foot, 80-foot, and 60-foot side channels
were chosen, namely: Plan 100A with net benefits of $2.8 million, Plan BOB with
net benefits of $2.9 million, and Plan 60E with net benefits of $2.8 million.

Based on the results of this evaluation these three plans were selected as
the final array of alternatives and are discussed in further detail in the section
below. These three plans will be referred to as 60, 80, and 100 Feet channels
throughout the remainder of this report.

A Flood Waming System (FWS) was recommended as part of the
authorized project's non-structural component, the FWS is included as part of
each plan in the final array. At a public meeting held on 9 February 2000, the
Local Sponsor and the residents of Island Creek requested the inclusion of FWS
as part of the Island Creek LPP General Reevaluation Report.
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TABLE 10 - CHANNEL WIDTH OPTIMIZATION — PLAN ALTERNATIVE
Oct 2000 prices ($1,000)

[Total Average Annual Damages - Existing Conditions: $ 9,709.0

Total
Project

Benefit Cost
Ratio

Average
Annual Costs| Benefits

PLAN 80C $5,316.7 1% 4,392.3 $ 1,561.3/$ 2,831.0 2.81
PLAN 80E $5,349.8 |9 4,359.2 $ 1,546.9/$2,812.3 282
PLAN 60A $5,838.01% 3,871.0 18,541.0/% 1,238.3($ 2,632.7 3.13
$
$
$

$ 28,377.0
$
$
PLAN 60B $5,925.2 1% 3,783.8|% 18,273.0 1,220.4/$ 2,563.4 3.10
$
$

23,161.0

PLAN 60C $5,847.91% 3.861.1 18,160.0 1,212.9/$ 2,648.2 3.18
PLAN 60D $5,963.9 17,892.0 1,195.0

$ 3,745.1 $ 2,550.1

AN RV Ry kMg
PLAN 60H $5,631.418% 40776
PLAN 601 $5,672.31% 4,036.7 20,298.0
PLAN 60L $5,747.41% 3,961.6 20,736.0

$_21,004.0
$
$

PLAN 60M__ 1$5,632.5/$ 4,076.5|$ 20,185.0
$
$
$
a

1,402.8/$ 2,674.7
1,366.71$ 2,681.0
1,384.9/$ 2,676.7
1,348.1/$ 2,728.3
1,377.4/$ 2,659.3
1.330.2/$ 2,654.6

1,359.5/$ 2,554.6

PLAN 60P $5,672.3 1% 4,036.71% 20,623.0
PLAN 60Q $5,724.21% 3,984.8 19,917.0
PLAN 60T

B €A |0 |67 A (B 1R

$5,794.9 |

C. Final Array of Alternatives

This section describes features of each of the three plans included in the
final array and shows a comparison of the benefits and costs associated for
each. This analysis provides the basis for selection of the recommended plan.
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1. 60-Foot Channel

This channel plan consists of widening the channel to 60 feet beginning at
the confluence of the Guyandotte River and Island Creek and continuing 3,800
feet upstream. The trapezoidal channel would have side slopes that would be
laid back on a 2.5H to 1V slope. A post and panel wall would be constructed to
protect the AEP facility. The plan also includes a Flood Warning System and
sandbar removal.

This plan requires the demolition of six commercial structures including
the Super 8 Motel, Baisden Hardware, Baisden Pump/Kennel house, Southemn
Public Utiities Warehouse, Honeycutt Auto Body, and Compton's Chevron.
Generic drawings for the 60-Foot plans and their associated features can be
found in the Engineering Technical Appendix as drawing numbers 80/11-14,

2. 80-Foot Channel

This channel plan is similar to the 60-foot design except for the channel
width. This plan consists of widening the channel to BO feet beginning at the
confluence of the Guyandotte River and Island Creek and continuing 3,600 feet
upstream. The trapezoidal channel would have side slopes that would be laid
back on a 2.5H to 1V slope. Post and panel walls would be constructed at AEP
facility and at Baisden Hardware. The plan also includes a Flood Warning
System and sandbar removal.

This plan requires demolition of Super 8 Motel and Baisden's
Pump/Kennel house building. Generic drawings for the 80-Foot plans and their
associated features can be found in the Engineering Technical Appendix as
drawing numbers 80/11-14,

3. 100-Foot Channel

This channel plan consists of widening the channel to 100 foot beginning
at the confluence of the Guyandotte River and Island Creek and continuing 3,600
feet upstream. The trapezoidal channel would have side slopes that would be
laid back on a 2.5H to 1V slope. A post and panel wall would be located at the
AEP facility. The plan also included a Flood Waming System and sandbar
rermaval.

This plan requires demolition of four commercial structures including
Super 8 Motel, Anderson Wholesale, Baisden's Pump/Kennel building and
Baisden Hardware. Generic drawings for the 100-Foot plans and their
associated features can be found in the Engineering Technical Appendix as
drawing numbers 80/11-14,
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4. Mo Action Alternative.

A consideration for any Federal project is the Mo Action alternative. For
this alternative, there would be no project implemented by the Federal
govemment. Without intervention by another local or state agency, flooding
would continue to occur as described in the without-project conditions. These
conditions result in continued threat to life and property, loss of income to
businesses and employees, and little incentive for economic development.

5. Project Benefits

Project benefits were calculated for each plan in the final array based on
only those structures within the project impact area. The project impact area
begins at the mouth of Island Creek and continues approximately 6,000 feet
upstream.

Average annual benefits for the 60, 80, and 100-Foot Plans are $3.6, $3.8,
and $4.0 million respectively.

6. Project Costs

Baseline cost estimates were prepared for the final array of alternatives
and can be found in the Engineering Technical Appendix Tab VII.

The total project cost for the 60, 80, and 100-Foot plans are $22.1, $20.8,
and $23.6 million (October 2001 price level) respectively. Average annual costs
for this project are calculated based on a 50-year economic life and using a 6 3/8
percent interest rate {October 2001), and includes interest during construction an
the annual operations and maintenance (O&M) cost of $73,100 (O&M is
discussed in more detail in Section X. E.). The average annual costs for the 60,
80, 100-Foot plans are $1.8, $1.7, and $1.9 million respectively. Total project
costs along with the average annual cost for each plan are shown in Table 11,
Comparison of Alternative Plan Economics.

7. Comparison of Project Economics

The plans benefits and costs are compared in Table 11. The 80-Foot
channel has the lowest project cost at $20.8 million with the highest net benefits
of $2.14 million and a benefit cost ratio of 2.3 to 1. It should be noted that the 80-
Foot and 100-Foot channel projects provide nearly the same net benefits,
however, the 80-Foot is the NED plan.
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TABLE 11 - FINAL ARRAY OF ALTERNATIVES COMPARISON OF
ECONOMICS

Oct 2000 prices
60 Foot 80 Foot 100 Foot
Channel Channel Channel
Total Project Cost $22.11 M $20.77 M $23.62 M
Avg Annual Cost $1.81 M $1.69 M $1.92 M
| Avg Annual Benefit $3.56 M $3.83 M $4.05 M
Net Benefit $1.74 M $2.14 M $2.13M
BCR 2.0 2.3 2.1
Annual O& M $73,000 $73,000 $73,000

D. Plan Selection

Although the B0-Foot channel produces the greatest net benefits, the
difference in the net benefits for the 80-Foot and 100-Foot plans is marginal.
Therefore, further analysis was conducted to confirm that the 80-Foot channel
should be considered the recommended plan. To assist in this comparison, a
matrix was prepared that includes information on the No Action Alternative and
the 60-Foot, B0-Foot, and 100-Foot channels. This matrix compares all the plans
in several major categories including project features, economics, project
effectiveness, social considerations, environmental considerations, and real
estate requirements. The categories listed were then evaluated to determine
which plan had either the least impact or the greatest benefit. The matrix is
included as Table 12.

The categories where the B0-Foot channel is superior to the other plans
are highlighted in yellow. As can be seen in the matrix, this plan has the lowest
project cost; reduces the number of businesses relocated; causes less
environmental damage, requires less real estate acquisition and has the lowest
overall real estate cost. For these reasons as well as the fact that the 80-Foot
plan has the highest net benefits, it is the recommended plan. This selection
reaffirms the alternative chosen as the selected plan in the 1893 analysis.

TABLE 12 — PLAN SELECTION

{matrix is located on following page)
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X. RECOMMENDED PLAN
A. Project Components

The purpose of the Island Creek Local Protection Project is to reduce
flooding in the vicinity of Logan, West Virginia, and to provide reliable warnings of
local flooding situations to the residents and businesses situated along Island
Creek. The recommended project consists of approximately 3,600 feet of
channel modification and installation of a flood waming system. These
components are described below.

1. Channel Modification

The method of flood reduction chosen was to widen the existing
streambed to a trapezoidal channel with an 80-foot bottom width and 2 5H:1V
side slopes, where feasible. Special features of the project include two post and
panel walls, structure removal, removal of a sand bar, permanent channel access
for maintenance purposes, mitigation plantings and riffle structures. The project
begins at the confluence of the Guyadotte River and Island Creek and terminates
with the sandbar removal located approximately 400 feet upstream of the
confluence of Island Creek and Copperas Mine Fork. The project's total length is
approximately 4500 feet. The project plan is shown on Exhibit 5. A detailed
description of all project features and project drawings is included in the
Engineering Technical Appendix.

2. Spoil Site

The proposed spoil disposal site is located in Logan, WV at School House
Hollow, an area adjacent to and to the east of Milkhouse Hollow. The site is on
the north side of State Route 73, approximately 0.35 miles from its intersection
with Old U.S. Route 119 and State Route 44. A 12-foot wide paved road
provides access lo the site from State Route 73. This site is identified on Exhibit
5.

The spoil site is a valley containing approximately 105 acres of moderate
to steep hillside with upland hardwood vegetation. Approximately 12 acres of the
valley portion of the site has previously been used as a spoil disposal site during
the construction of U.S. Route 119 and State Route 73 in the mid-1890's. The
previous fill material consists of rock and soil and is configured in two flat
benches with fill slopes of approximately 2.5 to 1. These 12 acres are vegetated
with tall grasses and low growing brush. Within the valley, a ditt haul road
provides access along the west side of the fill. A shallow ditch around the
perimeter of the existing fill collects storm water surface runoff from the hillsides
and camries it to the base of the fill where it flows under the access road and
State Route 73 via concrete culverts.
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Material excavated from the Island Creek channel will be placed over the
6.5 acres of existing fill. The spoil site will also be used by the local sponsor for
future disposal of channel sediment.

3. Flood Waming System

A Flood Waming System (FWS) is recommended for the Island Creek
Basin allowing continual direct access to flood/storm data. Community access to
this data would significantly improve response time of the communities in the
event of a flooding situation. The recommended system would be a state-of-the-
art integration of new siream and precipitation gages, radio repeater sites and
dedicated computer workstations running software with forecast capability. The
system would provide additional warning time for the small communities
upstream of Logan. The system would also be beneficial for communities
located downstream on the Guyandotte River. The recommended FWS would
expand the Integrated Flood Observing and Warming System (IFLOWS) to meet
the basin-wide requirement of providing flood waming to the Office of Emergency
Service (OES), Directors of Logan County, and possibly some of the surmounding
counties. By including stream gauge data into the forecast model, the reliability
of flood height predictions and warning times would improve current capability
considerably.

A maximum of nine {9) new river gages would be installed to forecast
flooding upstream of Logan. The location of the stations was determined during
field investigations and took into account recommendations of the Logan County
Office of Emergency Services. Equipment to be installed would provide all the
functions including satellite communications, data collection, telephone, and
IFLOWS transmission capabilities.

Addition details about the FWS and a location map are contained in the
Engineering Technical Appendix, Tab |, Section B.

Geaneral Reevaluation Report Page 28



-:-.. L_ ;. -JI--':-




75

Island Creek at Logan, WV, Local Protection Praject

B. Real Estate Acquisition

Acquisition of lands, easements, rights-of-ways, relocations and disposal
lands (LERRD) is the responsibility of the non-Federal sponsor. For this project,
the proposed sponsar is the Logan County Commission. A determination of the
Commission's land acquisition experience and ability has been made. Itis
assumed that the sponsor will request the Corps to accomplish
acquisitions/relocations of all necessary interests in lands on their behalf due to
their limitations. Following execution of the Project Cooperation Agreement
(PCA), a Memorandum of Agreement (MOA) will be entered into batween the
Corps and the Commission that will specify the details of this service. Generally,
all project lands will be acquired in the name of the Commission.

The proposed acquisition limits conform to currently identified construction
and operation and maintenance requirements. The required area is comprised of
93 tracts, containing approximately 125 acres. No residences are to be
relocated. There is one commercial relocation (Super 8 Motel). The proposed
Flood Warning System has minimal real estate requirements. See the
Engineering Technical Appendix Tab V for the Real Estate Plan for a more
complete discussion of real estate requirements.

The estimated cost to acquire the real estate required for this
project is approximately $5.9 million. Acquisition or real estate will be
accomplished over a period of 42 months. Real estate acquisitions would be
initiated after execution of the PCA and entering into an MOA for acquisition
sarvices.

C. Relocations

Construction of the proposed channe! improvement will affect facilities
owned by Pure Water Company of Logan, Allegheny Power Company, City of
Logan, American Electric Power Company CS5X Railroad, Wesl Virginia
Department of Highways, and Verizon, The estimated cost to complete the
relocations is approximately $1.0 million. The Logan County Commission, as the
proposed sponsor, will be responsible for all relocations and adjustments to the
facilities. The Engineering Technical Appendix Section 8 contains a description
of affected facilities. Drawings showing the facilities are shown in Engineering
Technical Appendix Tab Il

D. Environmental Impacts

The potential impacts of the recommended plan remain essentially the
same as the impacts associated with the authorized project. These impacts are
documented in Final Environmental Impact Statement prepared in 1985.
Commercial development dominates the project-affected area. Land use
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patterns in the project area virtually preclude natural areas. To mitigate for the
loss of riparian habitat within the project area, the upper slopes of the stream
bank will be reseeded with deep rooting grasses and non-woody annuals and
perennials. To mitigate for the disturbance of the aquatic and benthic life,
rifflefpool complexes would be constructed intermittently along the 0.7-mile of
Island Creek to be widened. The riffle structures, consisting of stone similar in
size to the stone slope protection, would be approximately 25 feet wide and
extend across the width of the channel. The riffle structures would be anchored
approximately 1 foot into the streambed and rise approximately 1.5 foot above
the streambed. To mitigate for this loss of upland and bottomland hardwood trees
and shrubs present at the disposal site and for the 1.5 acres of bottomland
hardwoods not replaced along Island Creek, the 6.5 acres of new fill would be
seeded with native grass, annual and perennial mix and planted with upland
deciduous trees and shrubs. The planting would be maintained as a
successional plant community requiring no maintenance such as mowing or
herbicide use. The spoil dispasal site would be acquired in fee to insure control
and management of mitigation. Refer to the Environmental Assessment for
further details of project mitigation.

E. Cultural Resources

Mo Mational Register sites will be directly impacted and the design of the
project will be coordinated with the West Virginia Division of Culture and History.
Implementation of the recommended plan would not have an effect on cultural
resources of the area. |If significant archeological or historical resources are
encountered during construction, appropriate mitigative measures will be
incorporated.

F. O&M Considerations

The non-Federal sponsor will be responsible for the operation and
maintenance of the project and all associated costs thereof after the completion
and acceptance of the project as well as the operation and maintenance of the
project and all associated costs thereof after the completion and acceptance of
the project. The operation and maintenance of the project will be in accordance
with Federal regulations and the Project Cooperation Agreement. The sponsor
will be required to do the following: keep the right-of-way free of all unauthorized
encroachments; inspect the post and panel walls on a prescribed basis and
make any necessary repair; mow (both with timmer and by mower) the grass on
a predetermined average per season; inspect the stone slope protection; make
repairs to the project when required; and submit annual reports to the District
Engineer. An operation and maintenance manual will be prepared by the Corps
and provided to the Sponsor and will contain detailed requirements and
information regarding all project mitigation, including an erosion control plan for
all construction work. The Corps of Engineers will, annually, inspect the
condition of the project including all mitigation features, both along Island Creek
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A. Detailed Mapping

During the early stages of PED, detailed topographical mapping was
obtained for the entire structural project area. This mapping was prepared from
aerial photography flown in 1991. Mapping was developed at a scale of 1-inch
equal 50 feet.

B. Geotechnical Investigations

The subsurface explorations program consisted of a review of exisling
data and the evaluation of 13 sample borings drilled throughout the length of the
project (0.7 mile). Soil and rock foundation conditions were evaluated as well as
the availability of construction materials. Expanded information is available in the
Engineering Technical Appendix Tab IV,

C. Hydrology & Hydraulics Studies

The frequency of flooding analysis was updated and water surface profiles
for existing and modified conditions were computed based on current conditions
and criteria. Expanded information on these studies is contained in the
Engineering Technical Appendix Tab Il.

D. Detailed Design

During the general reevaluation study, preliminary design concepts were
developed for numerous altematives as a basis for estimaling costs and
evaluating impacts. A design concept was developed for the recommended plan.
Constructibility aspects of all project features were also addressed during the
development of the design concept. Detailed information regarding the design of
the recommended plan is contained in the Engineering Technical Appendix.

E. Real Estate

A detailed reevaluation of real estate requirements and costs was
conducted on the new construction work limits for the final array of plans. A real
estate plan is included in the Engineering Technical Appendix Tab V.

Xll. PLAN ACCOMPLISHMENTS

The implementation of the recommended plan (80-foot wide channel)
would result in a project that would provide reductions in flooding depths along
the lower portion of Island Creek. Specifically for a 100-yr flood the flooding
depths would be reduced 4.4 ft., 6.6 ft., and 6.3 ft. at 1,000 ft., 2,000 ft., and
3,000 ft. upstream of the mouth respectively. For more detailed information on
the flood reductions at other frequencies and locations, see Exhibit A-1I-10 in Tab
Il, Hydrology and Hydraulics Section of the Engineering Technical Appendix.
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The project would prevent $3.8 million or about 40 percent of the average annual
damages estimated to occur under existing conditions. The plan maximizes net
benefits at $2.1 million and has a benefit-to-cost ratio of 2.3 to 1. It would
prevent about $5,460,000 in damages if a 100-yr flood were to occur. The
project avoids detrimental social, environmental, and economic impacts and
provides a betterment of public safety through reduced flooding and waming.

Xill. PLAN IMPLEMENTATION
A. Institutional Requirements

Prior to initiation of construction, Congress must appropriate funds for the
Federal share of project costs. Requirements for non-Federal participation must
also be met prior to initiation of construction. This includes the execution of a
Project Cooperation Agreement (PCA) between the local sponsor and the
Federal government and the provision of all funds andfor work necessary to
satisfy the cost sharing requirements in effect at the time of PCA execution,
Upon completion of construction, the project will be turned over to the local
sponsor for operation and maintenance,

B. Division of Plan Responsibilities

The implementation of the recommended plan of development is the joint
responsibility of the Corps of Engineers (representing the Federal government)
and the Logan County Commission, West Virginia (the local sponsor) with
support from the West Virginia Soil Conservation Agency (WWVSCA). The Corps
of Engineers will complete the plans and specifications, provide funds for project
construction, construct the project, and make an annual inspection of the
conditions of the project. The following is a list of the non-Federal sponsor’s
required responsibilities for the project (Logan County Commission along with
WWSCA):

a. Provide a minimum of 25 percent, but not to exceed 50 percent of total
project costs as further specified below:

(1) Enter into an agreement which provides, through execution of
the Project Cooperation Agreement, 25 percent of praconstruction engineering
and design (PED) costs;

{2) Provide, during construction, any additional funds needed to
cover the non-Federal share of PED costs;

(3) Provide, during construction, a cash contribution equal to 5
percent of total project costs;
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{4) Provide all lands, easements, and rights-of-way, including
suitable borrow and dredged or excavated material disposal areas, and perform
or assure the performance of all relocations determined by the Government to be
necessary for the construction, operation, and maintenance of the project;

(5) Provide or pay to the Government the cost of providing all
retaining dikes, waste weirs, bulkheads, and embankments, including all
maonitoring features and stilling basins, that may be required at any dredged or
excavated material disposal areas required for the construction, operation, and
maintenance of the project; and

{6) Provide, during construction, any additional costs as necessary
to make its fotal contribution equal fo 25 percent of total project costs.

b. For so long as the project remains authorized, operate, maintain,
repair, replace, and rehabilitate the completed project, or functional portion of the
project, at no cost to the Government, in accordance with applicable Federal and
State laws and any specific directions prescribed by the Government.

c. Give the Government a right to enter, at reasonable times and in a
reasonable manner, upon land which the local sponsor owns or controls for
access to the project for the purpose of inspection, and, if necessary, for the
purpose of completing, operating, maintaining, repairing, replacing, or
rehabilitating the project.

d. Assume responsibility for operating, maintaining, replacing, repairing,
and rehabilitating {OMRR&R) the project or completed functional portions of the
project, including mitigation features without cost to the Government, in a manner
compatible with the project’s authorized purpese and in accordance with
applicable Federal and State laws and specific directions prescribed by the
Government in the OMRRA&R manual and any subsequent amendments thereto.

g. Comply with Section 221 of Public Law 91-611, Flood Control Act of
1970, as amended, and Section 103 of the Water Resources Development Act of
1986, Public Law 99-662, as amended, which provides that the Secretary of the
Army shall not commence the construction of any water resources project or
separable element thereof, until the non-Federal sponsor has entered into a
written agreement to furnish its required cooperation for the project or separable
element.

f. Hold and save the Government free from all damages arising for the
construction, operation, maintenance, repair, replacement, and rehabilitation of
the project and any project-related betterments, except for damages due to the
fault or negligence of the Government or the Government's contractors.
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g. Keep and maintain books, records, documents, and other evidence
pertaining to costs and expenses incurred pursuant to the project to the extent
and in such detail as well propery reflect total project costs.

h. Perform, or cause to be performed, any investigations for hazardous
substances that are determined necessary to identify the existence and extent of
any hazardous substances regulated under the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), 42 USC 9601-9675, that
may exist in, on, or under lands, easements or rights-of-way necessary for the
construction, operation, and maintenance of the project; except that the non-
Federal sponsor shall not perform such investigations on lands, easements, or
rights-of-way that the Government determines to be subject to the navigation
servitude without prior specific written direction by the Government.

i. Assume complete financial responsibility for all necessary cleanup and
response costs of any CERCLA regulated materials located in, on, or under
lands, easements, or right-of-way that the Government determines necessary for
the construction, operation, or maintenance of the project.

j- To the maximum extent practicable, operate, maintain, repair, replace,
and rehabilitate the project in a manner that will not cause liability to arise under
CERLCA.

k. Prevent future encroachments on project lands, easements, and rights-
of-way which might interfere with the proper functioning of the project.

I. Comply with the applicable provisions of the Uniform Relocation
Assistance and Real Property Acquisition Policies Act of 1970, Public Law 91-
646, as amended by Title IV of the Surface Transportation and Uniform
Relocation Assistance Act of 1987 (Public Law 100-17), and the Uniform
Regulations contained in 49 CFR part 24, in acquiring lands, easement, and
rights-of-way, and performing relocations for construction, operation, and
maintenance of the project, and inform all affected persons of applicable bensfits,
policies, and procedures in connection with said act.

m. Comply with all applicable Federal and State laws and regulations,
including Section 601 of the Civil Rights Act of 1964, Public Law 88-352, and
Department of Defense Directive 5500.11 issued pursuant thereto, as well as
Army Regulation 600-7, entitled “Mondiscrimination on the Basis of Handicap in
Programs and Activities Assisted or Conducted by the Department of the Army,"
and Section 402 of the Water Resources Development Act of 1886, as amended
{33 U.S.C. 7T01b-12), requiring non-Federal preparation and implementation of
flood plain management plans.

n. Provide 25 percent of that portion of total cultural resource preservation
mitigation and data recovery costs attributable to structural flood control that are




81

Island Creek at Logan, WV, Local Protection Project

in excess of one percent of the total amount authorized to be appropriate for
structural flood control.

o. Participate in and comply with applicable Federal floodplain
management and flood insurance programs.

p. Not use Federal funds to meet the non-Federal sponsor’s share of total
project costs unless the Federal granting agency verifies in writing that the
expenditure of such funds is expressly authorized by statute.

Preliminary discussions were held with the Logan County Commission
concerning their legal capability to sponsor, ability to acquire real estate and PL
91-646 requirements as well as documentation of LERRD costs. The PCA
specifying the responsibilities of the two parties must be consummated prior to
the initiation of construction. The estimated Federal cost of construction is $20. 8
million. The estimated non-Federal first cost is $7.9 million and the estimated
cost of operation and maintenance is $73,100 annually.

C. Views of the Non-Federal Sponsor

During the course of the study, the Logan County Commission has
demonstrated an interest and support in the development and implementation of
a project that would reduce flood damages in the island Creek area. However, at
a meeting attended by the three Logan County Commissioners on 13 October
1993, the Commission President explained that Logan County was in no position
to finance their share of construction costs. While they were unable to financially
commit to the project at that time, the Commission did want to continue to seek
potential sources of funding for the non-Federal share of the project.

Subsequent to the events above, in 1998 the West Virginia Soil
Conservation Agency (WVSCA) agreed to provide funding to assist the Logan
County Commission with sponsoring the project. In a resolution passed 9
January 1998, the Logan County Commission agreed to request the Corps to
proceed with the study efforts. WVSCA fully supports this project and will work
with the Logan County Commission to provide non-Federal financial support.
The Letter of Intent and other letters of support are included as Exhibit 6.

XIV. SUMMARY OF COORDINATION

During the Reevaluation study effort, coordination was maintained with
Federal, State, and local government agencies and other interested parties.
Specific coordination was conducted with the U.S. Fish and Wildlife Service, the
West Virginia Department of Natural Resources, the Logan County Commission
and West Virginia Soil Conservation Agency.

General Reevaluation Report Page 38
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COMMISSIONERS: COUNTY ADMINISTRATOR
ARTHUR E. KIRKENDOLL PAUL HARDESTY
PRESIDENT

DANNY R. GODBY

=

OFFICE OF THE COUNTY COMMISSION

WILLIE D. AKERS, JR.

ROOM 103 « LOGAN COUNTY COURTHQUSE
LOGAN, WV 25601
(304) 792-8626  FAX (304) 792-8511

August 17, 2001

Col. lohn D. Rivenburgh, District Engineer
Huntington District

U. S. Army Corps of Engineers

502 Eighth St

Huntington, WV 25701-2070

Dear Col. Rivenhurgh;

The Logan County Commission has completed its review of the model
Project Cooperation Agreement and the draft General Reevaluation Report, dated
May, 2001, for the Island Creek Local Protection Project. The recommended
project includes widening the existing Island Creek channel to 80 feet beginning
at the confluence of the Guyandotte River and continuing 3,600 feet upstream.
The plan also includes two post-and-panel retaining walls constructed in locations
to protect specific commercial structures, removal of an existing sandbar,
installation of a flood warning system and aquatic and terrestrial mitigation
features. The Logan County Commission understands that the proposed project
provides hetween a 10 and 20 year level of flood protection. Furthermore, the
Logan County Commission understands its responsibility to provide all necessary
project lands, easements, rights-of-way, utility relocations and disposal sites
(LERRDs) and agrees to comply with the fioodplain management and insurance
requirements stated in Section 402 of the Water Resources Development Act of
1986 as amended.

The estimated fully funded total project cost is $23.4 million (Dctober,
2000 price level), which includes all post feasibility studies, pre-construction
engineering and design, project construction and LERRDs costs. The Logan
County Commission's share as the non-Federal sponsor is estimated at $8.8
million (38 percent of total project cost), which includes a 5 percent cash
requirement ($1.2 million) and LERRDs requirement {$7.6 million). The Logan
County Commission anticipates receiving financial support for its share of project
costs through the West Virginia Soil Conservation Agency.

EXHIBIT 6
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Col. John D. Rivenburgh
Page 2
August 17, 2001

The Logan County Commission has determined that the mode! Project
Cooperation Agreement contains terms that are acceptable. The Logan County
Commission has the ability, capability and full legal authority to fulfill all of its
obligations contained in the model agreement. The Logan County Commission
intends to enter into an agreement with the Department of the Army for
implementation of the project and for its subsequent operation and maintenance.

It is understood that the purpose of this letter is to establish the Logan
County Commission's intent and abllity to serve as the non-Federal sponsor of the
project, and does not financially or legally obligate the Logan County Commission
or the Federal Government.

Very truly yours,

Arthur E. Kirkendoll
President, Logan County Commission

AEK/zw

EXHIBIT 6



gob Wise West Virginia Gus R. Douglass
ove . » i
mer Soil Conservation Agency Chairman
1900 Kanawha Boulevard, East Lance Tabor
Charleston, WV 25305-0193 Executive Director

Phone: (304) 558-2204
Fax: (304) 340-4839

June 29, 2001

Colonel John D. Rivenburgh

District Engineer, Huntington District
U.S. Corps of Engineers

502 8" Street

Huntington, West Virginia 25701-2070

Dear Colonel Rivenburgh:

The West Virginia Soil Conservation Agency has cormpleted its review of the General
Reevaluation Report, dated May 2001, for the Island Creek Local Protection Project. This
agency understands that the proposed project includes widening the lower 0.7 mile of Island
Creek to a bottom channel width of 80 feet; construction of two post-and-panel tie-back retaining
walls;, removal of a sandbar; and installation of a flood warning system and various aquatic and
terrestrial environmental mitigation features. The Logan County Commission would be the non-
federal sponsor for this project with financial assistance being provided from the State of West
Virginia being co-administered by this agency and the Guyan Soil Conservation District.

The estimated fully finded total project cost is $23.4 million, which includes all post feasibility
studies, pre-construction engineering and design, project construction and LERRDs costs. The
Logan County Commission’s share as the non-federal sponsor is estimated at $8.8 million, which
includes a 5 percent cash requirement ($1.2 million) and LERRDs requirement ($7.6 million).

It is understood that the purpose of this letter is to establish the West Virginia Soil Conservation
Agency’s intent and ability (dependent on appropriated state funding) to serve as a financial
supporter to the Logan County Commission (non-federal sponsor) for this project, and does not
financially or legally obligate this agency or the Federal Government.

Sincerely,
Lance E. Tabor

Executive Director
LT/rah

CC: Douglass, Campbell, Wolfe, Guyan SCD

Filing 390-30-118 EXHIBIT 6



Guyan Soit Conservation District
2631-5th Street Road - Huntington, WV 25701

July 23, 2001

Colonel John D. Rivenburgh

District Engineer, Huntington District
US Corps of Engineers

502 8" Street

Huntington, WV 25701-2070

Dear Colone! Rivenburgh,

The Guyan Soil Conservation District has completed its review of the Project
Cooperation Agreement for the Island Creek Local Protection Project. The Guyan Soil
Conservation District understands that the proposed project includes widening the lower
0.7 mile of Island Creek to a bottom channel width of 80 feet; construction of two post-
and-panel tie-back retaining walls; removal of sandbar; installation of a flood warning
system; and various aquatic and terresttial environmental mitigation featutes. The Logan
County Commission would be the non-federal sponsor for this project with financial
assistance being provided from the State of West Virginia through the WV Soil
Conservation Agency being administered by us, the Guyan Soil Conservation District.

The estimated fully funded total project cost is $23.4 million, which includes all post
feasibility studies, pre-construction engineering and design, project construction and
LERRD:s costs. The Logan County Commission’s share as the non-federal sponsor is
estimated at $8.8 million, which includes a 5 percent cash requirement ($1.2 mitlion) and
LERRDs requirement ($7.6 million).

It is understood that the purpose of this letter is to establish the Guyan Soil
Conservation District’s intent and ability (dependent on appropriated state funding) to
serve as a financial administrator between the WV Soil Conservation Agency (financial
supporter) and the Loogan County Commission (non-federal sponsor) for this project, and
does not financially or legally obligate this District or the Federal Government.

Sincerely,

Jan Barry Hatfiel
GSCD Sec./Treasurer
JBH/mm

Ce:  Tabor, Campbell, Layman

EXHIBIT 6
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XV. CONCLUSIONS

The reevaluation studies contained herein have concluded that a 0.7 mile
long channel meodification project (80-foot wide channel) to reduce flood
damages is in the federal interest and is economically feasible with a benefit-to-
cost ratio of 2.3 to 1. The recommended channel plan provides between 10 and
20-year level of protection to most structures in the project area and produces
average annual net benefits of $2.1 million. The recommended plan maximizes
net economic benefits and is favored by the non-Federal sponsor. For these
reasons, the channel modification is the recommended plan for water resources
development in the Island Creek area.

The reevaluation studies have further concluded (affirmed by the Division
office) that the nonstructural component of the authorized project is not
economically justified at this time. Therefore the nonstructural component of the
authorized plan will be deferred until such time as implementation of that plan
component can be justified.

XVI. RECOMMENDATION

Based upon findings contained herein and the Environmental
Assessment, | recommend that the channel modification project be implemented
under the 1986 WRDA authorization. | further recommend that the nonstructural
component of the authorized plan be deferred at this time.

The recommendations contained herein reflect the information available at
this time and cumrent Deparimental policies goveming formulation of individual
projects. They do not reflect program and budgeting priorities inherent in the
formulation of a national Civil Works construction program nor the perspective of
higher review levels within the Executive Branch. Consequently, the
recommendations may be modified before they are transmitted to the Congress
as proposals for authorzation and implementation funding. However, prior to
transmittal to the Congress, the sponsor, the state, interested Federal agencies,
and other parties will be advised of any modifications and will be afforded an
opportunity to comment further,

Commanding
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U.S. Amy Corps of Engineers
Huntington District

FINAL ENVIRONMENTAL ASSESSMENT
ISLAND CREEK LOCAL PROTECTION PROJECT
LOGAN, LOGAN COUNTY, WEST VIRGINIA

Abstract: The proposed project area is located in southern West Virginia, in Logan
County, and is a part of the Island creek Local Protection Project. The proposed actions
consist of widening Island Creek to approximately 80 ft. from its confluence with the
Guyandotte River to approximately 0.7 miles upstream. The material excavated during
the channel widening will be spoiled in School House Hollow, located off U.S. Route
119 and State Route 73. Approximately 203,000 cubic yards of material will be place on
an existing 12-acre fill to a depth of 19 ft. This Environmental Assessment was
undertaken to provide updated information concerning the proposed project. Huntington
District’s analysis for the human and natural environment and socio-economics
determined the proposed action produced insignificant impacts. The action was selected
because it provides benefits, is environmentally sound, is socially acceptable and is
responsive to the request of the local residents and Logan County.

For Additional Information Contact:

Ginger Mullins
U.S. Amy Corps of Engineers
Huntington District
502 Eighth Street
Huntington, West Virginia 25701-2070
Telephone: (304) 529-5712
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EXECUTIVE SUMMARY

Introduction: This report was authorized by the Water Resources Development Act of
1986 (Public Law 99-662, dated 17 November 1986). The proposed actions consist of
widening Island Creek to approximately 80 ft from its confluence with the Guyandotte
River to approximately 0.7 miles upstream. The material excavated during the channel
widening will be spoiled in School House Hollow, located off U.S. Route 119 and State
Route 73. Approximately 203,000 cubic yards of material will be placed on an existing
12-acre fill to a depth of 19 ft.

Permit Coordination Procedures: The Corps of Engineers has obtained the 401 Water
Quality Certification for the proposed fill placement in waters of the United States. The
resident contractor will be responsible for obtaining all other permits necessary for
completion of the proposed action.

Alternatives Considered: A number of alternatives with potential for meeting the needs
of the proposed action amendments were considered. The selected alternative adequately
meets the cost and minimal impact requirement as well as the desires of the local
residents and citizens of Logan County.

Environmental Effects of the Action: The proposed action will not have any significant
long-term or short-term impacts on the human and/or natural environment.

Mitigation: In order to mitigation for the disturbance of the aquatic and benthic life,
riffle/pool complexes will be constructed intermittently along the 0.7 miles of Island
Creek to be widened. Also, mitigation for the loss of upland and bottomland hardwood
trees and shrubs present at the disposal site and for the 1.5 acres of bottomland
hardwoods not replaced along Island Creek, the 6.5 acres of new fill will be seeded with
native grass, annual and perennial mix and planted with upland deciduous trees and
shrubs.
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SUMMARY
(X) Environmental Assessment
Responsible Office: Environmental Analysis Section
Planning Branch

Planning, Programs, and

Project Management Division

U.S. Army Corps of Engineers
Huntington District

502 Eighth Street

Huntington, West Virginia 25701-2070

Telephone: ' (304) 529-5712

1. Name of Action: Island Creek Local Protection Plan, Logan, Logan County, West
Virginia.

2. Description of Action: The proposed actions consist of widening Island Creek to
approximately 80 ft from its confluence with the Guyandotte River to approximately 0.7
miles upstream. The material excavated during the channel widening will be spoiled in
School House-Hollow, located off U.S. Route 119 and State Route 73. Approximately
203,000 cubic yards of material will be place on an existing 12-acre fill to a depth of 19
ft.

3. Environmental Impacts: Impacts on flora and fauna, aquatic and terrestrial, as the
result of the proposed action implementation, would result in no significant adverse long-
term impacts to the resources within the action area. Endangered/Threatened species,
archeological and/or historical sites and wetlands will not be adversely impacted. HTRW
is not a concern at the action or spoil sites.

In summation, implementation of the proposed widening of Island Creek a Logan, Logan
County, will not adversely affect the long-term quality of the human or natural
environmental within the identified action area.
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LOCAL PROTECTION PLAN
ISLAND CREEK BASIN, LOGAN COUNTY, WV
ENVIRONMENTAL ASSESSMENT

TABLE OF CONTENTS

SECTION 1 PURPOSE, NEED AND AUTHORITY
1.1 Purpose, Need and Authority 1
1.2 Changes in Project Conditions )|
1.3 Flood Warning System 1
SECTION 2 ALTERNATIVES
2.1 Alternative Plans 2
2.2 Plans Eliminated from Further Study . 2
23 Without Condition (No Federal Action) 2
24 Plan Considered in Detail 2
2.5 Environmental Design Measures 5
2.6 Permits and Other Environmental Compliance 7
2.6.1 Section 404/401 7
262 Solid Waste Disposal 7
263 Fish and Wildlife Coordination Act 7
264 Endangered Species Act 7
2.6.5 Cultural Resource Requirements | 7
2.6.6 Hazardous, Toxic, and Radiological Wastes 8
SECTION 3 AFFECTED ENVIRONMENT AND CONSEQUENCES OF

ALTERNATIVES
31 General 9
32 ‘ Sensitive Resources 9
32.1 Geology and Soils 9
3.2.1.1 No Federal Action 10
3212 Preferred Plan 10
322 Fish and Wildlife 10
3221 No Federal Action 10
3222 Preferred Plan 10
323 Water Quality 11
3231 No Federal Action 11
3232 Preferred Plan 11
324 Wetlands 11
32441 No Federal Action 12
3242 Preferred Plan 12
325 Endangered Species 12

3.2.5.1 No Federal Action 12



92

12
12
12
13
13
13
13
13
13
13
13
14
14
14
14
14
14
14
14
14
14
14
15

15
15

16

3.25.2 Preferred Plan

33 Sensitive Cultural Resources

3.3.1 Socio-economic Factors

3.3.1.1 No Federal Action

33.1.2 Preferred Plan

332 Education

3.3.2.1 No Federal Action

3322 Preferred Plan

333 Recreation

3.3.3.1 No Federal Action

3332 Preferred Plan

3.34 Aesthetics

3.34.1 No Federal Action

3342 Preferred Plan

3.3.5 Cultural Resources

3.3.5.1 No Federal Action

3352 Preferred Plan

3.3.6 Air Quality

3.3.6.1 No Federal Action

3.3.6.2 Preferred Plan

3.3.7 Noise

3.3.7.1 No Federal Action

3372 Preferred Plan

SECTION 4 PUBLIC AND AGENCY COORDINATION

4.1 Required Coordination

4.2 Public Involvement

SECTION 5 BIBLIOGRAPHY

TABLES TABLE 1. Relationship of Selected Alternative to
Environmental Requirements and Protection Statutes

FIGURES 1 through 6

APPENDIX A NOTICE OF AVAILABILITY

APPENDIX B DRAFT SECTION 404(b)(1) EVALUATION

APPENDIX C COMMENTS RECEIVED AND RESOLUTION TO
COMMENTS

MAILING LIST



93

1.0 PURPOSE AND NEED

11 Purpose and Need. The purpose of the Island Creek Local Protection Project at
Logan, West Virginia is to reduce flooding damages within the Island Creek Basin and to
improve response time of the community in the event of a flood situation. The
reevaluation study of the authorized Island Creek LPP has been conducted to affirm the
economic feasibility of the project, to identify the National Economic Development
(NED) plan and to ensure conformity with current criteria, policy, and guidelines. The
intention of the reevaluation report has been to fumish sufficient detail to proceed
directly to plans and specifications for the structural portion of the project (the lower 0,7
miles channel improvement) and the Flood Warning System (FWS).

1.2  Changes in _Project Conditions. Since completion of the authorized local
protection plan at Logan in 1986, several changes have occurred for which an
environmental evaluation is required. First, there has been significant reductions in size
and cost for a Federal project at Logan. The project length has been shortened from 19
miles to 0.7 miles. Proposed work along Mud and Copperas Mine Fork has been
eliminated, as has all non-structural work within the basin. With the authorized project,
the lower 0.7 miles of Island Creek would be widened to 100 ft, the lower 1000 ft of
which was to be concrete-lined. However, the 1993 General Reevaluation Study of the
Island Creek Local Protection Project would minimize disturbance to the stream bed by
eliminating the use of concrete and reducing the channel width to 80 ft (see Figure 1).
Because of the former nonstructural component, a considerable number of housing
relocation sites along the Guyandotte River floodplain were required. In addition, several
spoil disposal areas would have been needed to accommodate the added excavated
materials. Day use recreation facilities were also a part of the authorized plan, but they
are not included in the reevaluation study.

Secondly, the project area has experienced some additional economic development since
the project was authorized in 1986. On the Guyandotte River, just downstream from the
mouth of Island Creek, there is a McDonald’s restaurant. From that point upstream on
Island Creek for a distance of over 600 feet, an interceptor sewer system has been
installed. Just above the U.S. Route 119 bridge over Island Creek, a Shoney’s restaurant,
a Taco Bell restaurant, and a Super 8 have all been constructed on fill material. Near the
upper end of the channel, the former K-City Discount store was remodeled to become the
Honeycutt Pontiac dealership and since the 1996 flood has since reverted to a discount
store.

Thirdly, the amount of unauthorized dumping along the lower 0.7 miles of Island Creek
has increased since 1986. The streambanks contain more rubble and automobile bodies
at present, suggesting no improvement in environmental awareness regarding stream
corridors in the project area.

1.3  Flood Warning System. A state-of-the-art Flood Waming System (FWS) is
recommended for the Island Creek Basin allowing continual direct access to flood/storm
data. Community access to this data would significantly improve response time of the

-1-
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communities in the event of a flooding situation. The recomiended system would be a
state-of-the-art integration of new and upgraded stream and precipitation gages, radio
repeater sites and dedicated computer workstations running software with forecast
capability. The system would provide additional warning time for the small communities
upstream of Logan. The system would also be beneficial for communities located
downstream on the Guyandotte River. The recommended FWS would expand the
Integrated Flood Observing and Waming System (IFLOWS) to meet the basin-wide
requirement of providing flood warning to the Office of Emergency Service (OES),
Directors of Logan County, and possibly some of the surrounding counties. By including
stream gauge data into the forecast model, the reliability of flood height predictions and
wamning times would improve current capability considerably.

One of the three existing river gauge sites on the Guyandotte River that use data
loggers/transmitters would be up-graded using state-of-the-art equipment. A maximum
of nine (9) new river gages would be installed to forecast flooding upstream of Logan.
The locations of the stations were determined during field investigations and took into
account recommendations of the Logan County Office of Emergency Services.
Equipment to be installed would provide all the functions including satellite
communications, data collection, telephone, and IFLOWS transmission capabilities.

2.0 ALTERNATIVES

2.1  Alternative Plans, A number of alternatives with potential for alleviating the
flooding problem in the Island Creek Basin have been considered. These include both
structural and nonstructural plans. The nature of the study area and magnitude of the
flooding problem limit the potential alternatives that are both effective and
implementable.

2.2  Plans Eliminated From Further Study.  All plans, except those defined
subsequently, were eliminated from further consideration in the 1993 General
Reevaluation Report due to the economics of the National Economic Development Plan
(NED) and to ensure conformity with current criteria, policy, and guidelines. The
nonstructural floodproofing and structural floodproofing along upper Island Creek,
Copperas Mine Fork and Mud Fork was determined to be infeasible.

23 Without Condition (No Federal Action). In the absence of project
implementation, the future land use and related conditions within the project area are
forecast to remain comparable to conditions, as they currently exist. The “No Action”
alternatives will be fully evaluated to comply with NEPA requirements.

24  Plan Considered in Detail. The existing Island Creek would be widened to
create a trapezoidal channel using 2.5 horizontal to 1 vertical side slopes. Channel
widening would begin at the confluence of Island Creek and the Guyandotte River and
continue for approximately 0.7 miles. In 1993, widths for the channel were studied: to
determine feasibility of 60°, 80’, and 100’, with 80’ the optimal choice, hence the
preferred alternative. Post and panel walls would be constructed in certain locations to
avoid the impacts associated with the acquisition of certain structures along the channel.

2
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Attempts would be made to minimize the impacts on existing bridges along the stream.
Utility lines and drainage structures would be relocated or adjusted to accommodate
construction and operation of the new channel.

Generally, widening would only be accomplished on one side of the channel in any area.
Clearing and grubbing would be accomplished only in those areas where walls are
constructed or where earthwork cuts would be made. All other areas would remain
undisturbed as much as possible. Stone slope protection would be placed along the base
of the wall and at the toe of the newly excavated slope to reduce the effects of erosion in
the lower level flood frequencies. The remaining area between the stone slope protection
and the contractors working limits (CWL) would be seeded. The material removed
during channel widening would be spoiled at a nearby site at School House Hollow. The
material would be placed as upland fill over approximately 6.5 acres of the 12 acres of
existing fill material that was spoiled at the site during the construction of U.S. Route
119 and State Route 73 in the mid-1990s. The material would be placed at an
approximate depth of 19 feet. The final graded slopes would be properly drained and
seeded and blended into the surrounding terrain. An additional 2.5 acres of the 12 acre
site would be utilized by the local sponsor for future disposal of channel sediment.

Integrated Flood Observing and Warmning System (JFLOWS) is a wide-area computer
network of river and rain gauges with enhanced, full, two-way radio, microwave and
satellite and telephone line communications. The primary responsibility for flood
forecasting would remain with the National Weather Service (NWS). The real-time data
from each of the gauges in the system would be relayed to the NWS forecasting center in
Cincinnati, Ohio, where it would be processed by existing software to develop flood
forecasts. By including stream gauge data into the forecast model, the reliability of flood
height predictions and waming times would improve current capability considerably.

The typical rain gauge/river gauge consists of a 16-foot, 12-inch diameter pipe on which
a small antenna, solar panel, and rain-measuring device are mounted. The entire unit,
including the mounting pipe weighs 80 pounds. It is installed by setting the pipe in a 2-
foot by 2-foot concrete base. In some cases, the equipment is mounted on existing
towers and not on the the standard 16-foot pipe. The equipment is easily installed and
removed as it is simply bolted onto the existing structures or towers. The new gauges
will be located on existing State of West Virginia property (West Virginia Department of
Highways (WVDOH) road right-of-way) and constructed by the Corps under a standard
WVDOH permit.

The following locations were determined to be suitable for the installation of FWS
stations in the Island Creek basin.

Site 1. Mount Gay/Cherry Tree

A FWS station would be located on Island Creek in the community of Mount Gay/Cherry
Tree on or near a highway bridge on State Route 44 just south of the S.R. 44/S.R. 73
intersection and just west of a Kawasaki/Suzuki ATV dealership. The site is
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approximately 0.9 miles upstream of the confluence of Island Creek and the Guyandotte
River.

Site 2. Switzer

FWS station would be located on Island Creek just north of the community of Switzer on
or near Highway Bridge Number 2946 on State Route 44. The site is approximately 5.3
miles upstream of the confluence of Island Creek and the Guyandotte River.

Site 3. Chauncey
FWS station would be located on Island Creek in the community of Chauncey on or near
a timber deck bridge on County Route 119/18 at its intersection with State Route 44.
The site is approximately 8.2 miles upstream of the confluence of Island Creek and the
Guyandotte River.

Site 4. Omar

FWS station would be located on Island Creek in the community of Omar on or near
Highway Bridge Number 3248 on State Route 44 at its intersection with Sandy Bottom
Rd. The site is approximately 8.9 miles upstream of the confluence of Island Creek and
the Guyandotte River.

Site 5. Cora/Whitman Junction

FWS station would be located on Copperas Mine Fork in the community of Cora on or
near highway bridge number S-1810 on Old U.S. Route 119. The site is approximately
1.5 miles upstream of the confluence of Copperas Mine Fork and Island Creek.

Site 6. Trace Junction

FWS station would be located on Copperas Mine Fork in the community of Trace
Junction on or near a highway bridge on Price Bottom Road (119/34) at its intersection
with Old U.S. Route 119. The site is approximately 2.8 miles upstream of the confluence
of Copperas Mine Fork and Island Creek.

Site 7. Holden/Copperas Mine Fork

FWS station would be located on Copperas Mine Fork in the community of Holden on or
near a highway bridge on Old U.S. Route 119 adjacent to the CONSOL Coal Group,
Mid-Continent Region, Bluefield Operation, Holden Complex building. The site is
approximately 3.5 miles upstream of the confluence of Copperas Mine Fork and Island
Creek.

Site 8. Holden/Trace Fork

FWS station would be located on Trace Fork in the community of Holden on or near
highway bridge with guardrail labeled 3.29 on Old U.S. Route 119 at its intersection with
Lower Trace Route A Rd. The site is approximately 0.1 miles upstream of the
confluence of Trace Fork and Copperas Mine Fork.
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Site 9. Verdunville

FWS station would be located on Mud Fork just east of the community of Verdunville on
or near the piers of a bridge on New U.S. Route 119 at its overhead crossing with State
Route 5. The site is approximately 1.9 miles upstream of the confluence of Mud Fork
and Copperas Mine Fork.

Site 10. Logan
Existing FWS station on the Guyandotte River in Logan would be upgraded and
incorporated into the Island Creek FWS.

2.5  Environmental Design Measures. The quality of the environment has been
affected in the densely populated study area. The quality of fish and wildlife habitats in
the impact area ranges from fair to very poor. Most of this results from the fact that
almost all development occurs in the bottomland along the stream due to the steep
topography. Most of the bottomlands along Island Creek are limited to a narrow band of
riparian vegetation and small stands of hardwoods. Disturbed areas have grown up in old
fields adjacent to the nearly continuous string of commercial and industrial development
in the project area. Major wildlife species found in the bottomlands of the study area are
resident and migrant songbirds, small mammals, amphibians, and reptiles.

The aquatic resources of the impact area are greatly stressed by dense population.
Resource related problems in the area include but are not limited to acid mine drainage,
siltation from logging and mining, untreated domestic sewage, trash, dredging and filling,
and general stream bank disturbances such as riprap, cribwalls, gas and sewer pipes and
bridges. Most of the stream reach has some snag cover and instream structure. Solid
substrate is in short supply however, since much of the bottom is unconsolidated
sediment. Overhanging riparian vegetation from the steep banks shade much of the
stream, but the canopy rarely completely closes over the stream.

Except for the upper reaches of Island Creek, some small relatively undisturbed
tributaries, and the Guyandotte River mainstem, the project area has poor water quality
that is generally incapable of supporting aquatic life, or at best a depressed resemblance
of what would normally occur.

The bottomland and upland habitats are interspersed with small businesses, road,
railroads, and some industry throughout the project area. Quality of this habitat type
ranges from good to poor. Availability of food items is fair except for the absence of
some major food producers, i.e., oaks and dogwoods. Sycamore and river birch are
dominant. The stands are of uneven age with most being young. There is a general lack
of mast producing species and den sites. Downed logs and detritus, rock and lush
vegetation offer adequate small mammal, amphibian, and reptile habitat. High human
disturbance (negative interspersion) makes the area undesirable for most game species.
Food, cover, and reproduction value to wildlife generally declines downstream due to the
increased human population downstream.
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During construction, vegetation would be snagged and cleared adjacent to the stream
bank of Island Creek within the CWL. Approximately 2.5 acres of this cleared
vegetation is considered to be bottomland hardwood riparian habitat, which is located
along the right descending bank of Island Creek. To mitigate for the loss of riparian
habitat, the upper slopes of the stream bank would be reseeded with deep rooting native
grasses and non-woody annuals and perennials. Approximately 1.0 acre of native
bottomland hardwood tree and shrub species would be planted along the stream leaving a
12-foot wide access road for maintenance vehicles. The native bottomland plant
community would be maintained as a successional plant community requiring no
maintenance such as mowing or herbicide use.

The proposed School House Hollow disposal area consists of a valley containing
approximately 105 acres of moderate to steep hillside. The site is vegetated with upland
hardwood vegetation. Approximately 12 acres of the valley portion of the site has
previously been used as a spoil disposal site during the construction of U.S. Route 119
and State Route 73 in the mid-1990s. The previous fill material consists of rock and soil
and is configured in two benches with fill slopes of approximately 2.5 to 1. The existing
fill is vegetated with tall grasses and low growing brush. Within the valley, a dirt haul
road provides access along the west side of the fill. A shallow ditch around the perimeter
of the existing fill collects storm water surface runoff from the hillsides and carries it to
the base of the fill where it flows under the access road and State Route 73 via concrete
culverts. The placement of channel excavated material over 6.5 acres of the spoil site
would require the removal of approximately 1.5 acres of upland and bottomland
hardwood trees located on the hillside around the perimeter of the existing fill. To
mitigate for this loss of upland and bottomland hardwood trees and shrubs present at the
disposal site and for the 1.5 acres of bottomland hardwoods not replaced along Island
Creek, the 6.5 acres of new fill would be seeded with native grass, annual and perennial
mix and planted with upland deciduous trees and shrubs. The planting would be
maintained as a successional plant community requiring no maintenance such as mowing
or herbicide use. The spoil disposal site would be acquired in fee to insure control and
management of mitigation

To mitigate for the disturbance of the aquatic and benthic life, riffle/pool complexes
would be constructed intermittently along the 0.7 miles of Island Creek to be widened.
The riffle structures, consisting of stone similar in size to the stone slope protection,
would be approximately 25 feet wide and extend across the width of the channel. The
riffle structures would be anchored approximately 1 foot into the streambed and rise
approximately 1.5 feet above the streambed.
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2.6 Permits and Other Environmental Compliance

2.6.1 Section 404/401. The Corps of Engineers will coordinate with the State of West
Virginia to obtain a Section 401 Water Quality Certification for the authorized project at
Logan. Also, a 404 (b) (1) Analysis will be obtained due to the fill activities occurring
with at the School House Hollow disposal site.

2.6.2 Solid Waste Disposal. The contaminated soils discussed below in paragraph
2.6.6 Hazardous, Toxic and Radiological Wastes, would be taken to an appropriate
landfill for disposal. All other excavated spoil materials would be disposed of at the
School House Hollow spoil disposal site.

2.6.3 Fish and Wildlife Coordination Act. Compliance with the Fish and Wildlife
Coordination Act has been conducted concurrent with NEPA compliance. Coordination
with Federal and state natural resowrce agencies would commence through project
implementation.

2.64 Endangered Species Act. In accordance with the Endangered Species Act of
1973 and the Endangered Species Act Amendments of 1978, the Huntington District
requested the views of the U.S. Fish and Wildlife Service concerning the potential
presence of special listed or proposed for listing as endangered. USFWS indicated a
federally listed species that could occur within the proposed project -area is the
endangered Indiana bat, Myotis sodalis. This species may use the project area for
foraging and roosting between April 1 and November 14.

The Service has determined the number of acres of suitable foraging and roosting habitat
on the West Virginia landscape available to each Indiana bat known to occur there. On
that basis, it has been determined that small projects, generally affecting 17 acres or less
of suitable foraging and roosting habitat, would have an infinitesimally small chance (at
the 98% confidence level) of resulting in direct or indirect take. If less than 17 acres of
suitable habitat would be disturbed, the Service considers that action discountable and
unlikely to adversely affect the endangered Indiana bat at any season of the year.

2.6.5 Cultural Resources Requirements. Section 106 of the National Historic
Preservation Act of 1966 requires the Corps to identify historic properties affected by the
proposed action and to evaluate the eligibility of those properties for the National
Register of Historic Places. An archeological literature survey of the Island Creek Basin
was conducted in 1983 and no archeological material was discovered.

As part of the EA, a request was submitted to the West Virginia SHPO for comments
regarding any adverse impacts that the proposed project may have on cultural resources.
Information received from the West Virginia SHPO indicates that the project site has the
potential to contain archeological sites, In accordance with this information, a Corps of
Engineers’ archeologist has performed a site reconnaissance. A report is currently being
prepared to report the findings to the West Virginia SHPO. If significant archeological
or historical resources are encountered during construction, appropriate mitigative
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measures will be incorporated, and the Corps will fully comply with the consultation
requirements of Section 106.

2.6.6 Hazardous, Toxic, and Radiological Wastes.

Channel Widening Activities

GRW Engineers Inc. of Lexington, KY conducted a Phase I Hazardous, Toxic, and
Radiological Waste investigation on the site, (HTRW report dated May, 1991). From
this investigation, four Areas of Concern (AOC) were identified as AOC-1 Appalachian
Power, AOC-4 Fill Material Area, AOC-5 Baisden Brothers Hardware, and AOC-6
Gaylock Wrecker Service. A Phase Il investigation was conducted by personnel from the
Huntington and Nashville District Corps of Engineers. Results of the Phase II
investigation indicated the following: Polychlorinated biphenyl’s (PCBs) contamination
was detected at AOC-1, petroleum products and metals contamination was detected in
AOC-4, potential leaking of a kerosene underground storage tank (UST) is suspected in
AQOC-5 and petroleum contamination was detected in AOC-6.

In May 1993, International Consultants Incorporated (ICI) conducted a further Phase II
HTRW Investigation for AOC 4. Fill material encountered during this investigation was
consistent with mining operations. The recommendation of this study was for disposal of
the soils at AOC 4 as special waste.

In September 2000, WasteTron, Inc. completed another Phase Il HTRW Investigation of
Areas of Concern 1 and 4. Based on review of the analytical data and the comparison
levels to the WV Voluntary Remediation Program De Minimus Levels and USEPA
Toxicity Risk Based Concentrations Table for residential soil, there is no contaminated
soil at AOC-1 which would require treatment, however, there is some contamination
within AOC-4. The contamination identified in AOC-4 consists of TPH-DRO and lead.

The recommended method of treatment is that the approximately 11,000 cy of
contaminated soil be taken from AOC-4, AOC-5 and AOC-6 to an appropriate landfill
for disposal. The TPH (AOC-4), kerosene (AOC-5), and petroleum (AOC-6) can be
disposed in a solid waste facility that accepts petroleum-impacted soil. The lead-
impacted soil would require disposal at a properly permitted facility as a special (non-
hazardous, contaminated) waste.

Spoil Disposal Location

In accordance with established Corps of Engineers (COE) Hazardous, Toxic, and
Radioactive Waste (HTRW) policies, a Limited Phase I HTRW Investigation has been
conducted at the request of the Huntington District’s Planning Branch for the Island
Creek Basin Local Protection Project’s proposed spoil site. The spoil site would be used
for the disposal of excess soil and rock excavated from the Island Creek channel during
construction of the Local Protection Project and would also be used by the local sponsor
for future disposal of channel sediment.

A site inspection was performed on the tract within the project’s CWL. The site is on the
north side of State Route 73, approximately 0.35 miles from its intersection with Old
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U.S. Route 119 and State Route 44. During the site inspection, it was observed that
approximately 12 acres of the valley portion of the site had previously been used as a
spoil disposal site during the construction of U.S. Route 119 and State Route 73 in the
mid-1990’s. During the site inspection, no HTRW concems were found, including
staining or stressed vegetation on the former spoil area or in the surrounding area.

A search of available environmental records for the proposed spoil site was conducted
using Environmental Data Resources, Inc. (EDR). This search met the government
records search requirements of ASTM Standards Practice for Environmental Site
Assessments, E1527-00. Search distances were also as per ASTM standards.

Based on the findings from the above activities, the proposed spoil site was determined
to be free of HTRW concerns, nor were any identified in adjacent properties that would
have the potential to impact this tract. Therefore, no further HTRW investigations are
warranted at this time,

3.0 AFFECTED ENVIRONMENT AND CONSEQUENCES OF
ALTERNATIVES

3.1  General. Island Creek, a tributary of the middle reach of the Guyandotte River,
drains approximately 105 square miles of rugged mountainous terrain. Island Creek
basin is part of the extensively dissected Appalachian Plateau physiographic province
and is comprised largely of steep-sided mountains and narrow stream valleys. Ninety
percent of all slopes in Logan County, in which the basin lies, are in excess of 25 percent.
Industrial, transportation, and residential land uses and community facilities occupy
much of the rather limited level or gently sloping land.

3.2  Sensitive Resources

3.2.1 Geology and Soils. Most bedrock in the Island Creek watershed is from the
Kanawha Formation, which is part of the Pottsville Group. High ridges are capped by
bedrock from the Allegheny Formation. These rocks are of sedimentary origin. The
Pennsylvanian age geology consists of dominantly massive sandstone interbedded with
numerous coal seams, impure fire clays, sandy and argillaceous shales, and a few thin
impure lenticular limestones. Coal is the most important economic constitute and is
environmentally attractive because of its low sulfur content. The largest reserves have
been mined from the No. 5 Block, Coalburg, Peerless, No. 2 Gas, (locally know as Upper
and Lower Cedar Grove), and Powellton seams (locally known as Alma seams).

Soils that weather from this sandy geology include the Matewan, Highsplint, and
Guyandotte soils on the steep mountain ridges, sideslopes, and cove areas; and the
Yeager, Craigsville, and Chavies soils in the narrow floodplains. Most floodplain soils
are impacted by residential, industrial and other commercial development, as is the case
along this project reach. Natural soils have been disturbed by adding of spoil material
and earth moving activities. These disturbed and mostly filled areas consist of land
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covered by houses, buildings, streets, parking lots, railroad tracks, and other urban
components. Natural soil is almost non-existent along this project reach. There is no
Prime Farmland, Statewide Important Farmland, Locally Important Farmland, or Hydric
soils along this project reach.

3.2.1.1 No Federal Action. The no Federal action altemative would result in no impact
on geology and soils.

3.2.1.2 Preferred Plan. The preferred plan when implemented would have no
significant impact upon the soils or geology of the area.

3.2.2 Fish and Wildlife. Wildlife habitat is good in most areas of the basin except
where impacted by mining operations, residential areas, and roads, Forest game habitat
predominates and offers the most potential for wildlife. Farm game habitat is scarce, but
good songbird and cottontail rabbit habitat exists in valleys having adequate streambank
cover and brushy areas, Good riparian habitat exists in areas where not disturbed or
destroyed by urbanization and channelization. In spite of the generally adequate habitat
in the basin, wildlife populations are well below the carrying capacity of the land. Game
species inhabiting the basin include whitetail deer, turkey, gray squirrel, cottontail rabbit,
raccoon, ruffed grouse, Bobwhite, and gray fox. Mink, muskrats, mallards, and wood
ducks breed along the streams.

The fishery resources of the Guyandotte River in the vicinity of Logan, West Virginia
were surveyed in August 1982 by the West Virginia Department of Natural Resources
under contract to the Huntington District Corps of Engineers. Three stations totaling 4.1
surface acres were surveyed using rotenone. Standing crop estimates ranged from 30.4
lbs./acre to 110.3 lbs./acre, and difference were attributed to dissimilar habitats and
sampling efficiencies. Channel and flathead catfish are the dominant species in the
Guyandotte River at Logan. Gizzard shad are the dominant nongame species.
Forty-three species and two hybrids were collected during the survey. The Guyandotte
River is presently affected by both domestic and industrial pollution. Silt and sediments
and associated high turbidities are presently limiting factors of gamefish species
reproduction. In spite of this, game fish populations in the Guyandotte are good and
overall standing crop is comparable to other West Virginia streams. Island Creek does
not sustain a sport fishery in the project area.

3.2.2.1 No Federal Action. The no Federal action plan would have no impact on fish
and wildlife. Current human encroachment on the fish and wildlife resources of the area
would continue uninfluenced by a Federal flood damage reduction plan.

3.2.2.2.Preferred Plan. Implementation of the preferred alternative would not have a
significant effect upon the fish and wildlife resources of the area. The limited urban
wildlife resources found in the project area could be temporarily disrupted or dislocated
during the interval of construction; however, no permanent losses are predicted to occur.
Riparian losses are to be mitigated on-site with the revegetation of deep rooting grasses
and non-woody annuals and perennials beneficial to wildlife. Short-term and temporary
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siltation effects are expected during construction. The fishery of lower Island Creek is of
poor quality, so anticipated impacts to that resource are minimal. A temporary increase
in turbidity of the Guyandotte River could affect sport fishing on the Guyandotte below
the mouth of Island Creek. Erosion control practices would be fully implemented
throughout construction of the new channel to minimize sedimentation of surface waters.
In-stream mitigation would include the construction of riffle/pool complexes along the
0.7 miles channel widening.

3.2.3 Water Quality. The aquatic environment of the study area may be characterized
as severely degraded through natural resource exploitation and man’s encroachment and
pollution. Coal mining pollution is undoubtediy the major cause of the poor water quality
in the study area. Abandoned deep mines are a major source of acid mine drainage.
Siltation can be attributed to both the surface mine industry and the lumber companies.
Untreated domestic sewage is a serious problem over most of the watershed and is
extremely critical during low flow periods.

Island Creek proper receives acid mine drainage, siltation from surface mine and logging
activities, and domestic sewage. Tributary streams of Island Creek suffer similar abuses
plus physical degradation from channelization by landholding companies and residents.
Such practices periodically destroy certain segments of aquatic habitats.

The Huntington District’s Water Quality Section established water monitoring stations
throughout the basin in 1978-79. Findings of the two-year study revealed that the water
quality of the major streams in the Island Creek Basin was fair to poor. Most stations
having poor water quality had low pH values, measurable dissolved iron or both, and had
low numbers of benthic organisms. Most of Copperas Mine Fork, Mud Fork, and main
Island Creek below Miller Branch had poor water quality. Upstream from Miller Branch,
Island Creek is considered fair-to-good water quality.

3.2.3.1 No Federal Action. Without the implementation of a Federal project in Logan,
the status of surface water quality in the project area would be expected to either remain
the same or deteriorate.

3.2.3.2 Preferred Plan. Implementation of the preferred alternative for the lower 0.7
miles of Island Creek would result in the temporary degradation of lower Island Creek
and the Guyandotte River near the mouth of Island Creek due to siltation and turbidity.
An erosion control plan would be prepared for the project specifications and fully
implemented throughout construction. Close adherence to such a plan would minimize
the off-site impacts resulting from erosion and channel bank excavation. Siltation effects
are expected to be minor and short-term. The removal of automobile bodies and other
solid waste materials along the stream channel would contribute to the overall
improvement of the stream environment. Such cleanup would eliminate potential sources
of contamination to surface waters in the project area.

3.2.4 Wetlands. One jurisdictional wetland was identified in the early 1980s during
field studies and literature search. It consisted of a quarter acre Palustrine Emergent and
Scrub-Shrub variety interpreted within an old field and bottomland hardwood area not far

It



104

from the mouth of Island Creek. Intense human disturbance along the Island Creek
corridor within the project area has led to the disappearance all of the former wetlands
except a few isolated cattails.

3.2.4.1 No Federal Action. No wetlands would be affected.

3.2.4.2 Preferred Plan. No wetlands would be affected by implementation of the
preferred channel plan at Logan.

3.2.5 Endangered Species. A federally listed species that could occur within the
proposed project area is the endangered Indiana bat, Myotis sodalis. This species may use
the project area for foraging and roosting between April 1 and November 14. Indiana bat
summer foraging habitats are generally defined as riparian, bottomland, or upland forest,
and old ficlds or pastures with scattered trees. Roosting/maternity habitat consists
primarily of live or dead hardwood tree species, which have exfoliating bark that
provides space for bats to roost between the bark and the bole of the tree. Tree cavities,
crevices, splits, or hollow portions of tree boles and limbs also provide roost sites.

There are 29 known hibernacula for the Indiana bat in the limestone region of eastern
West Virginia in Preston, Tucker, Randolph, Pendleton, Pocahontas, Greenbrier,
Monroe, and Mercer Counties. The population of the hibernacula in West Virginia range
in size from one to 9,000 Indiana bats. Recent data indicate that the area within an
approximate 5.0 mile radius of a hibernaculum is important foraging and roosting habitat
for the Indiana bat in the fall swarming period, August 15 through November 14.

3.2.5.1 No Federal Action. The No Federal Action alternative would have no impact on
the Indiana bat’s foraging and roosting habitat.

3.2.5.2 Preferred Plan. The USFW Service has determined the number of acres of
suitable foraging and roosting habitat on the West Virginia landscape available to each
Indiana bat known to occur there. On that basis, it has been determined that small
projects, generally affecting 17 acres or less of suitable foraging and roosting habitat,
would have an infinitesimally small chance (at the 98% confidence level) of resulting in
direct or indirect take. If less than 17 acres of suitable habitat would be disturbed, the
Service considers that action discountable and unlikely to adversely affect the endangered
Indiana bat at any season of the year. The preferred plan has no impact on the Indiana bat
habitat since the entire project would disturb less than 17 acres.

3.3  Sensitive Cultural Resources

3.3.1 Socio-economic Factors. Economic conditions throughout the project area have,
for many years, been far below average for the United States. In general, the economy of
the basin is dependent upon the coal industry, either directly or indirectly. Industrial and
housing development are restricted by the rugged topography of the region and the
flooding potential. Income, living conditions, employment, and necessary facilities have
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been behind national averages, although they have grown closer to these averages during
the past 10-15 years.

3.3.1.1 No Federal Action. No Federal action in the project area would result in a
continuation of certain commercial and residential structures being subjected to periodic
flood damage, with the resulting increase of adverse social and economic impacts.

3.3.1.2 Preferred Plan. Implementation of the preferred alternative for property damage
reduction and saving lives along lower Island Creek would make a positive contribution
to economic health and social well being. Although one commercial structure, the Super
8 Motel, would be removed during construction, the reduced threat of flooding would
have a beneficial effect upon the socio-economic factors bearing upon the local project
area.

3.3.2 Education. In 1970, a median number of school years completed for Logan
County residents 25 years of age and older was 8.9. This compared unfavorably with
both West Virginia and the nation, which reported median levels of education of 10.6
years and 12.1 years, respectively. Between 1970 and 1980, school enrollment in the
county decreased about 3.0 percent, from 12,847 students to 12,471 students. Between
1980 and 1990, school enrollment in the county decreased 10.6 percent from 12,471
students to 11,142 students. Bureau of Census data in 1990 indicated that 53.4 percent of
the county residents have completed high school compared with 66 percent for the state.

3.3.2.1 No Federal Action. No Federal action in the project area would result in no
effect upon education.

3.3.2.2 Preferred Plan. Project implementation would have no anticipated effects upon
education.

3.3.3 Recreation. The study area has no major recreational facilities within its
boundaries. However, there are a number of facilities within a one hour drive. Chief
Logan State Park is located five miles north of Logan on U.S. Route 10. Laurel Creek
Public Hunting Area is located 15 miles west of Logan in Mingo County. About 30
miles further north, the Cabwaylingo State Forest is located in Wayne, Cabell, Lincoln
and Mingo Counties. The City of Logan has a park located on Hatfield Island in the
Guyandotte River. Much land owned by coal and timber companies is available as
hunting lands throughout the county. Fishing resources are poor throughout the county
because of degraded streams and the lack of reservoirs. R.D. Bailey Lake, on the
Guyandotte River in adjoining Wyoming County, is approximately 35 miles south of
Logan. East Lynn Lake, 50 miles north from Logan, also is in operation and available to
the study area inhabitants.

3.3.3.1 No Federal Action. Because no recreation development occurs in the project
area, no impacts would result.

3.3.3.2 Preferred Plan. Because no recreation development occurs in the project area,
no impacts would result.
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3.3.4 Aesthetics. Aesthetics in the project area range from fair to poor. Indiscriminate
dumping of refuse along the road network and streambank in the study area is a common
practice, making aesthetics generally less than appealing. Stream banks in the study area
are frequently observed to be littered with refuse as well as automobile bodies. A portion
of Island Creek above the confluence with the Guyandotte River contains many such
discarded automobile bodies.

3.3.4.1 No Federal Action. The no action plan would contribute to the decline of the
aesthetic environment in the project area.

3.3.4.2 Preferred Plan. Implementation of the preferred plan would consist of both
positive and negative attributes. Improvements to the overall scenic appearance would
result from removal of existing litter and refuse. The replacement of portions of the
riparian vegetation with rock riprap is considered by some to be unnatural and unpleasing
to the eye. Where feasible, all disturbed banks are to be resceded and replanted with
plant species favored by wildlife resources.

3.3.5 Cultural Resources. An archeological reconnaissance was made of the proposed
site, and no archeological materials were found. The cultural resources literature
investigation indicated that construction of flood protection projects is not expected to
impact cultural resources in the basin.

3.3.5.1 No Federal Action. No impacts are anticipated under the no action plan

3.3.5.2 Preferred Plan. Implementation of the preferred alternative would not have an
effect on cultural resources of the area, Initial archeological investigations did not reveal
the presence of any cultural resources in the area. If significant archeological or historical
resources are encountered during construction, appropriate mitigative measures will be
incorporated as required.

3.3.6 Air Quality Logan County is currently in attainment for all criteria pollutants
according to the USEPA.

3.3.6.1 No Federal Action No impacts are anticipated under the no action plan.

3.3.6.2 Preferred Plan Channel widening would have minor impacts on air
quality. Vehicular emissions from construction equipment would be limited and
temporary. Heavy truck traffic associated with the hauling of material to the disposal site

would not be expected to cause major impacts on air quality.

3.3.7 Noise Commercial and residential traffic, CSX traffic and loca] business noise
are the current sources of noise in the project vicinity.

3.3.7.1 No Federal Action No impacts are anticipated under the no action plan.
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3.3.7.2 Preferred Plan Construction of the channel widening in Island Creek
would generate additional construction noise in the region. Heavy construction
equipment, material handling, and truck traffic would temporarily generate noise in the
construction area. Upon completion of the channel widening, the construction noise
would cease.

40  PUBLIC AND AGENCY COORDINATION

4.1 Required Coordination. The Huntington District has coordinated the Local
Protection Project and Environmental Assessment for the Island Creek Basin with the
U.S. Fish and Wildlife Services and the West Virginia Department of Natural Resources.
The following agencies would receive project plans and NEPA documents for review and
comment:

U.S. Fish and Wildlife Service

U.S. Environmental Protection Agency

West Virginia Department of Natural Resources
West Virginia Department of Transportation
West Virginia State Historic Preservation Office

42  Public Involvement. Public meetings, workshops, public announcements,
literature and close cooperation with local citizens have been and would continue to be
important to the implementation of a recommended alternative. The following
summatizes public involvement since the reevaluation study update began in October
1996:

A Public Meeting held at Logan, WV on February 9, 2000 to collect information for
assessing impacts to the community of Logan for the intended project to reduce flooding
along the lower 0.7 miles of Island Creek. Logan County Commission and local
residents attended the meeting. Comments included support for a flood waming system,
a suggestion to use the channel around Hatfield Island as spoil disposal, and a suggestion
to extend channel widening further upstream.
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Table 1 — Relationship of Preferred Alternative to

Environmental Requirements and Protection Statutes

FEDERAL STATUTES
Archeological and Historic Preservation Act

As amended, 16 U.5.C. 469, et seq.
Clean Air Act

As amended, 42 U.5.C. 7401, et seq.
Clean Water (federal Water Pollution Control Act)

As amended, 16 US.C, 1251, et seq.
Endangered Species Act

As amended, 16 U.5.C, 1531, et seq.
Federal Water Project Recreation Act

As amended, 16 U.5.C. 460-1 (12), et seq.
Fish and Wildlife Coordination Act

As amended, 16 U.5.C. 4601-4601-11, et seq.
National Environmental Policy Act

As amended, 42 US.C. 4321, et seq.
Mational Hisotric Preservation Act

As amended, 16 U.S.C. 470a, el seq.
Rivers and Harbors Act, 33 U.S.C. 401, ct seq.
Rivers and Harbors Act, 91 U.S.C. 122, et seq.
Watershed Protection and Flood Prevention Act

16 U.5.C. 1001, et seq.
Wild and Scenic Rivers Act

As amended, 16 U.5.C. 1271, et seq.

EXECUTIVE ORDERS, MEMORANDA, etc.
Floodplain Management (E.O. 11988)

Protection of Wetlands (E.O. 11990)
Environmental Justice (E.O. 12898)
Farmland Protection Policy Act, PL 97-98, TCFR. 658

STATE AND LOCAL POLICIES
Hazardous, Toxic, and Radicactive Waste (HTRW)
Guidance, ER 1165-2-132

*NOTE: FC = Full Compliance
PC = Partial Compliance
NA = Not Applicable

Preferred Plan*
FC
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Finding of No Significant Impact
Island Creek Basin
Local Protection Project
Logan, West Virginia

1. Thave conducted an environmental assessment in the overall public interest
concerning implementation of the Island Creek Basin Local Protection Plan. The
purpose of this project is to reduce flooding damages with the Island Creek Basin and to
improve response time of the community in the event of a flood situation as authorized in
Section 202 of PL 96-367.

2. The possible consequences of the project have been studied for environmental,
cultural and social impacts. Another factor bearing on my assessment was the capability
of the project to meet the public needs for which it was proposed. The following
references the assessment:

a. Environmental Considerations, The Huntington District has taken reasonable
measures to assemble and present the known or foreseeable environmental impacts of the
project in the environmental assessment. These impacts involve biological and human
resources. All adverse effects of project implementation are considered insignificant or
will be avoided through best management techniques.

b. Social Well-Being Considerations. The proposed project wiil provide reduced
flooding damages with the Istand Creek Basin and improve response time of the
community in the event of a flood situation. No significant economic or social well-
being impacts are forseen as a result of the proposed project. No archeological resources
are recorded in the project area. There would be temporary visual and noise impacts
associated with construction, however these are considered minor and will cease once
project is constructed.

c. Coordination with Resource Agencies. Pursuant to the Fish and Wildlife
Coordination Act (FWCA) of 1958, coordination with the U.S. Fish and Wildlife Service
and the West Virginia Department of Natural Resources has been maintained throughout
the study. Appropriate measures and best management practices have been identified
and incorporated into the plan. Also, in accordance with the Endangered Species Act, as
amended, the recommended plan would not impact listed species.

d. Other Pertinent Compliance. No prime or unique farmland under the
Farmland Protection Policy Act will be involved. The proposed action is also in
compliance with the National Historic Preservation Act, (Section 106 32 CFR 300),
Executive (EO) 11988 (Floodplain Management) and EO 11990 (Protection of
Wetlands).
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Finding of No Significant Impact
Island Creek Basin
Local Protection Project
Logan, West Virginia

e. Qther Public Interest Considerations. There has been no significant opposition
to the proposed action by State or local Governments, or organized environmental
groups. Comments received during the public review period have been included in the
Final Environmental Assessment. There are no unresolved issues regarding the
implementation of the project.

f. Section 176(c) Clean Air Act. The proposed action has been analyzed for
conformity applicability pursuant to regulations implementing Section 176 (c) of the
Clean Air Act. It has been determined that the proposed action will not exceed
deminimis levels or direct emissions of criteria pollutant or its precursors and is
exempted by 40 CFR Part 93.153. Any later direct emissions are generally not within the
Districts’” continuing program responsibility and generally cannot be practicably
controlled by the District. For these reasons a conformity determination is not required
for this action.

3. Ifind the Island Creck Basin Local Protection Plan has been planned in accordance
with the current authorization as described in the Environmental Assessment. The
project is consistent with National policy, statutes, and administrative directives. This
determination is based on a thorough analysis and evaluation of the project and
alternative courses of action. In conclusion, I find the proposed Island Creek Basin Local
Protection Plan will have no significant adverse effect on the quality of the human and/or
natural environment.

5/20 /01

DATE !

Colonel, Corps of Engineers
District Engineer
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APPENDIX A
Notice of Availability

The US Army Corps of Engineers, Huntington District, by the Notice of Availability
(NOA), advises the public that the Draft Environmental Assessment (DEA) for the Local
Protection Plan for the Island Creek Basin, is complete and available for review. The
project is located in Logan, West Virginia. A Finding of No Significant Impact (FONSI)
is anticipated for the proposed project. A Draft FONSI is included with the DEA for
public review.

In compliance with the National Environmental Policy Act (NEPA) and 40 CFR 1501.4,
the DEA and Draft FONSI must be available to the public in the affected area for thirty
(30) DAYS FOR REVIEW AND COMMENT. Final determination regarding the need
for additional NEPA documentation will be made after public review period, which
begins on or about January 5, 2001 and ends on or about February 5, 2001. Copies of the
documents may be viewed at the following locations:

Logan County Courthouse
300 Stratton Street
Logan, West Virginia 25601

Logan Area Public Library
16 Wildcat Way
Logan, West Virginia 25601

Corps of Engineers, Huntington District
502 Eighth Street
Huntington, West Virginia 25701

Copies of the DEA and Draft FONSI may be obtained by contacting the Huntington
District office of the Corps of Engineers at 304-529-5712. Comments pertaining to the
documents should be directed by letter to the following address, by February 5 2001.

Ms. Ginger Mullins

Chief, Environmental Analysis Section
Planning Branch

Huntington District of Corps of Engineers
502 Eighth Street

Huntington, West Virginia 25701-2070
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APPENDIX A
Notice of Availability

The Notice was provided to the following newspapers for public information:

The Logan Banner
435 Stratton Street
Logan, West Virginia 25601

Charleston Gazette
1001 Virginia Street, East
Charleston, West Virginia 25301
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SECTION 404 (b) (1) EVALUATION
ISLAND CREEK BASIN
LOGAN COUNTY, WEST VIRGINIA
LOCAL PROTECTION PLAN

This report concemning disposal of excavation materials at School House Hollow, Logan County,
West Virginia is submitted in accordance with Section 404 of the Clean Water Act of 1977
(Public Law 95-217).

L PROJECT DESCRIFTION
A, Location,

The project is located along the north and south banks of Island Creek in Logan County West
Wirginia. The proposed disposal site is located in Logan, West Virginia at School House
Hollow, an area adjacent 1o and to the east of Milkhouse Hollow. The disposal site is on the
north side of State Route 73, approximately 0.35 miles from its intersection with Old U.S. Roule

119 and State Foute 44, A 12-foot wide paved road provides access to the site from State Route
73,

B.  Description of Proposed Work,

The project consists of widening the lower portion of Island Creek to increase the channel width
to 80 ft. Channel widening will begin at the confluence of Island Creek and the Guyandotte
River and continue upstream for approximately 0.7 miles. Generally widening is accomplished
on only one side of the channel in any area. Clearing and grubbing will be accomplished only in
those areas where walls are constructed or where earthwork cuts will be made, All other areas
will remain undisturbed as much as possible. Post and panel walls will be constructed in certain
locations to avoid impacts associated with the acquisition of cerain siructures along the channel.
Stone slope protection will be placed along the base of the wall and at the toe of the newly
excavated slope to reduce the effects of erosion in the lower level flood frequencies. The
remaining area between the stone slope protection and the CWL will be seeded. The material
removed during the channel widening will be spoiled at a nearby site al School House Hollow.

Approximately 203,000 cy of soil and rock excavated from the Island Creek channel will be
spoiled at a depth of 19 feet over the 6.5 acres of the 12 acres of existing fill. The site contains
sufficient acreage to allow benching and flattening of slopes to ensure slope stability. Drilling
and testing of the previous fill and insit soils will be completed prior to placement of the fill.
Ditches will be placed around the outside of the new fill to collect and carry storm water surface
runafT from the fill and the valley hillsides to the toe of the fill slope, where it will low through
existing drainage culverts beneath the access road and State Route 73,
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C. Authority and Purpose.

The Corps is undertaking structural measures to alleviate the flooding problems experienced in
the Island Creek Basin as authorized by the Water Resources Development Act of 1986
(PL 99-62).

D. Description of Material.

1. General Characteristics of Proposed Fill Material.
Approximately two hundred and three thousand cubic yards of soil and rock will be spoiled in
the disposal area.

2. Source of Material.

The soils and rock will be excavated from the lower 0.7-mile of Island Creek and its banks
during construction. Currently, the commercial neighborhood of Black Bottom and unoccupied
lots occupy most of the proposed construction area.

E. Description of Proposed Discharge.

1. Location.
Please refer to Section L. A.

2. Size.

The disposal fill is approximately 203,000 cy of soil and rock excavated from the Island Creek
channel and will be spoiled at a depth of 19 ft over the 6.5 acres of the 12 acres of existing fill.
The site contains sufficient acreage to allow benching and flattening of slopes to ensure slope
stability. Drilling and testing of previous fills and insitu soils will be completed so the proposed
fill slopes can be designed. Ditches will be placed around the outside of the new fill to collect
and carry storm water surface runoff from the fill and the valley hillsides to the toe of the fill
slope, where it will flow through existing drainage culverts beneath the access road and State
Route 73.

3. Type of Disposal Site and Habitat.

The spoil site is a valley containing 105 acres of moderate to steep hillside with upland
hardwood vegetation. Approximately 12 acres of the valley portion of the site has been utilized
in the past as an excess spoil location during the construction of U.S. Route 119 and State Route
73. The previous fill material consists of rock and soil and is configured in two benches with fill
slopes of approximately 2.5 to 1. These 12 acres are vegetated with tall grasses and low growing
brush. Within the valley, a dirt haul road provides access along the west side of the fill. A
shallow ditch around the perimeter of the existing fill collects storm water surface runoff from
the hillsides and carries it to the base of the fill where it flows under the access road and State
Route 73 via concrete culverts.
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4, Timing and Duration of Discharge.

The proposed construction work is expected (o last approximately 15 to 18 months (2004 initiate,
2006 completion). Construction will be performed during high, normal and low flow periods.
Excavation of disposal material will be greatest during the first phase of construction.

F. f Di
ﬂmennhandmck fill will be placed mlhslandard land-based construction machinery.

1L FACTUAL DETERMINATIONS.

A, Physical Substrate Det

L. Substrate Elevation and Slope.

Fill material application is designed to cover existing fill rdterial along with surrounding land
Aarea.

2. Sediment Type. -
Covering of existing substrates and surrounding area wulh earth fill and rock are proposed.

3. Dredped/Fill Material Movement.

Project intent is 1o transport excess fill material excavated through construction of channel
widening to School House Hollow for disposal. The disposal fill will be seeded and landscaped
in an environmentally beneficial manner once construction is complete. Standard sediment
control measures will be observed throughout the process.

4, Physical Effects on Benthos.

Any existing benthic populations occupying Island Creek will be disturbed during widening of
the channel. However, benthos will colonize the channel rather quickly from undisturbed
upstream and downstream sources. Placement of the fill material will not disturb any benthic
populations since the previous activity at the site had disturbed any benthic populations present.

5 Other Effects.
Cultural Mistorical resources are not present within the project arca.

b, Actions Taken to Minimize Impacis.
Impacts listed are expected to be permanent; however, on-site mitigation will not only minimize
impacts, but over time will improve areas designated for wildlife habitat.

B. and Salinity Determi

1. Water,

a. Salinity. Mot Applicable

b. Water Chemistry. During construction, run-off will introduce some suspended
solids into the Guyandotte River and temporarily increase sedimentation down river to an extent.
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2. Clarity, Only short term increases in turbidity are expected, Standard best management
practices and seeding are planned to prevent run-off erosion.

C. Color. No effect.

D. Odor, Mo effect

E. Taste, Mo effect.

F. Dissolved Gas Levels No effect.
G, Nutrients,

No significant nutrient effects aside from possible dissolutidn of carbonates should limestone be
used as the graded stone source. 1T this is the case, impacts would be beneficial.

H. Eutrophication. Mo effect.
L. the iate

Temporary increases in turbidity would not have significant impacts on municipal water systems.
Run-off erosion during construction will have only minor effects on water supplies due to the
small source, approximately 0.7 mile of ereek bank, in comparison to other sources of sediments
in this watershed which experiences high levels of erosion.

1. Current Patterns and Circulation.

a Current Patterns and Flow. The Island Creck channel will be expanded in width,
however, the flow gradient will not be effected by this project.

b. Velocity, Water velocity will not be effected by the proposed project.

c. Stratification. Not applicable.

d. Hydrologic Regime, Mo significant changes.

2 Mormal Water Level Fluctuations.

Mormal water level fluctuations will not be affected by this action. Riffle/pool complexes will be
constructed within the stream to mimic the natural stream bed.

i Salinity Gradients.  Not applicable.

4. Actions that will be taken to minimize impacts.

Appropriate measures have been identified and incorporated in the proposed plan to minimize
adverse effects of the project on the aguatic environment. These measures include stone slope

protection of erosion prone areas, proper design and construction, use of environmentally
acceplable fill material, and revegetation of exposed soils not protected by stone. Riffle/pool
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complexes will also be constructed to return & more natural contour to the stream bed while also
improving dissolved oxygen levels.

1. Expected changes in suspended particulates and turbidity levels in vicinity of disposal
site, Fill materials consist of natural granular materials and rock and are not expected to create
significant turbidity or sedimentation.

2. Effects on chemical and physieal properties of the water column,

a. Light Penetration. See Section [1.B.(2). Minor reduction will oceur during
construction period due to turbidity. Best management practices will be employed during
construction o minimize turbidity levels.

b, Dissolved Oxygen. Riffle/pool complexes will be constructed within the channel
of lower Island Creek. The riffle/pool complex will be constructed approximately 1.5 feet sbove
the streambed. During low flow and normal average flow, the riffle/poal complex will improve
the dissolved oxygen concentrations.

c Toxic Metals and Organics. Phase [ and 1l HTRW studies indicated the granular
materials and natural stone fill are not likely to contain harmful contaminants. Discussions of the
results of all testing and clean-up plans are included in the Engineering Appendix.

d. Pathogens. See Section 11.J.2.(c) , immediately above.

e Aesthetics. Although the [l area may have an artificial appearance, debris and
refuse removal should result in an overall improvement in acsthetic values. The landscaping
plan greatly increases edge effects and compliments the disposal fill.

i Effects on Biowa.

a. Primary Production, Photosynthesis. No significant effects.
b. Suspension/Filter Feeders. Mo significant effects.
. Sight Feeders. Mo significant effects.

4, Action to Minimize Impacts. Fill areas will be protected as soon as possible to prevent
erosion. Placed rock would minimize bank erosion and related turbidity levels,

K.  Coptaminant Determination. See Section [LJ.2.(c).

L. ic E i rminations.

1. Effects on Plankton. Turbidity levels may temporarily affect plankion populations
through abrasions by suspended material and light transmission reduction. However, neither
phyto- nor zooplankton are present in appreciable quantities.

2. Effects on Benthos.  See Section [LA4 and Section 1L1.3.b.
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3 Effects on Mekton, Ordinarily, adverse effects on fisheries would be possible from
temporary turbidity and sedimentation during the construction period, especially during
spawning periods. It is unlikely that turbidity will exceed normal levels,

4, Effects on Aquatic Food Web. Loss of riparian vegetation associated with the project is
not considered significant enough to affect stream allochthonous energetics or temperature
regimes given recent clearing activities.

5. Effects on Special Aquatic Sites.

a. Wetlands, There are no wetlands in the proposed project area.

b. Threatened and Endangered Species. According to the Federal List of
Endangered Species, the USFWS and Huntington District's field investigations, there are no
federally listed endangered species in the project area,

6. Other wildlife. Impacts of the channel widening would be of temporary nature during
construction activity. Over the life of the project, wildlife habitat will be enhanced by the
proposed disposal and mitigation measures.

7. Actions to Minimize Impacts. The proposed material placement activities would be
accomplished under conditions that would minimize, to the extent practicable, adverse effects on
aquatic ecosystem. Best management practices will be employed to avoid sedimentation.

M. Proposed Disposal Site Determinations.

1. Mixing Zone Determination. Mo discharge of liquid material would be involved with
project construction.

2. Determination of Compliance with Applicable Water Quuality Standards. Fill activities
would be in conformance with the State of West Virginia standards.

3. Potential Effects on Human Use Characteristics.

Municipal and Private Water Supply. See ILL
Recreational and Commercial Fisheries. See [11.3.b, ULJ3.c., and ILL .3,
Water Related Recreation. No impact.
Aesthetics. See l).2.e

e, Parks, Mational and Historical Monuments, Mational Seashores Wildermness Arcas
Research Sites, and similar Preserves. None.

efop

M. Detemination of Cumulative Effects of the Aguatic Ecosysten.

Protection of the riverbank will reduce stress associated chronic urbidity, failed soil and related
sediment yields. Placement of fill will expand habitat diversity and hence population diversity
within the ecosystem.
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0.  Determination of Secondary Effects on Aquatic Feosystems, See [LN.

HI.  FINDINGS OF COMPLIANCE OR NONCOMPLIANCE WITH THE RESTRICTIONS
ON DISCHARGE.

A, Mo significant adaptations of the guidelines were made relative to this evaluation,

B. Alternatives. Two disposal altematives for excavation materials were considered for the
project.

l. Aliernative A utilized School House Hollow, which is a site previously used by the
Department of Highways for an excess spoil disposal site.

2. The No Action Allemative would result in continued property damage for both
residents and commercial property in the vicinity.

C.  Description of Proposed Work, Waork to be performed consists of Alternative A, listed
above.

D. The proposed placement of Gill material will not result in significant adverse effects on
human health and welfare, including drinking water supplies, recreation and commercial fishing,
plankton, fish, shellfish, wildlife, or special aguatic sites. Aquatic life and other wildlife will not
be adversely affected. Mo significant adverse effects on aguatic ecosystem diversity,
productivity and stability, or recreational, aesthetic and economic values will occur,

E. Appropriate steps o minimize potential adverse impacts from any discharges on aguatic
systems have been incorporated,
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Resolutions to Comments
Received for
Island Creck Local Protection Plan

1. Comment from Mr. David R. Stillwell, council member of the Town of West Logan,

pertaining to the City of Logan's existing sanitary sewer along the left descending bank of
Island Creek.

Response: Although not specifically mentioned in the Environmental Assessment, the
existing 15-in gravity sanitary sewer on the lefi descendinpbank of Island Creck, between the
existing manhole located in the parking lot beside Super 8 Motel and the manhole just north of
the new Water Street Bridge (at the confluence of Island Creek and the Guyandotte River, will
be relocated along the south edge of State Route 119726, “The drawing showing this relocation is
included in the Engineering Technical Appendix as Drawing 102/01.

2. Comment from United States Department of Agriculture, Natural Resources
Conservation Service, on Section 3.2.1 Geology and Soils.

Response: Concur. The text has been changed to reflect the comments of the NRCS on
page 9 of the Environmental Assessment.

3. Comment from U.S, Fish and Wildlife Service on Section 3.2.5 Endangered Species.

Response: Concur, The project will disturb less than 17 acres of potential Indiana Bat
summer foraging and roosting habitat.

4. Comment from WY Division of Natural Resources on Section 2.4 and 2.5 Plan
Considered in Detail and Environmental Design Measures.

Besponse: Please refer to response letter located in this appendix.

5. Comment from WYV Division of Cultural and History dated 31 January 2001 over
concerns on Section 3.3.5 of addressing Architectural and Archacological Resources.

Response: Concur. An abbreviated technical report was prepared by the Army Corps of
Engineers addressing these concerns.



133

02/08/2001 THU 10:05 FAX 121002
- +
o]
e ]
e o sinom ]

2/8/01

Chief, Environmental Analysic Section
U. 5, Corps of Engineers

502 Eighth Street

Huatington, WV 25701

Sir:

1 only voday reseived the opportunity to briefly tegiew the Draft Environmental
Assessment {DEA) for Island Creek Local Protection Plan, Logan County, WV, after reetiving
2 copy sent to my employer, American Electric Power Company.

My only comment is to peitit out aa engoing problem I'm aware of which certainty
becomes, in my opinion, an even greater problem during Haoding conditions and which should
be addressed in your study. The City of Logan Sanitary Board apparently maintains s
wastewvater or sewage collection system extending afong Jower Island Creek from what I
understand might be Super & Motel and Shoney’s Restauraat, past American Elsctric Power's
Service Building, and on to their treatment plant north of Logan. Many times aver the past
year or fonger a manhole just a few fost above normal pool of Island Creek at the base of the
power company’s retaining wall has overflowed with wastewater, creating severe odor
conditions, This wastewater flows directly into Island Creek and the Guyandotte River a short
distance away. It is my clear underscanding thar the Ciry of Logan and the EPA have been
contacted by interested parties on several occasions. Apparent blockages were cleared and the
overflows ceased temporarily. Then the discharges reoccurred.

The City of Logan’s manhole is undoubtedly within the flood plain and uphill of the
main Island Creek channel. Y believe your study and improvement plans should address this
condition. .

I am not herein representing American Electric Power, just a concerned citizen of
Logan County. 1am presently a council member of the Town of West Lagan and an electrical
engineer with the Power Company.

T trust my fax of chis fetter will arrive in time to be within your 30 day public review
peried. Thank you for your time.

O, . KA

David R Stillwell
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USDA
-]

United States
Department of
Agriculture
Maturad
February 1, 2001
Conservation
Senvice
Larry E. Workman
Room 3 msf'd' Acting Chief, Planning Branch
Morgantown, Wy Environmental Analysis Section
005 Department of the Army
Phone: Huntington District, Corps of Engineers
{304) 2847540 502 Eighth Strect
Fax Huntington, WV 25701-2070
(304) 7044530
RE: DEA for Island Creek Local Protection Pian, Logan
County, WV

Deear Mr, Workman:

This is in response to your letter of January 8, 2001, requesting our comments on the
above referenced project.  Accordingly, my staff has reviewed the DEA, and our
comments are as follows:

-{page 9)3.2.1 Geology and Seils. Most bedrock in the Island Creek watershed is from
the Kanawha Formation, which is part of the Pottsvilie Group. High ridges are capped by
bedrock from the Allegheny Formation. These rocks are of sedimentary origin. This
Pennsylvanian age peology consists of dominantly massive sandstone interbedded with
numerous coal seams, impure fire clays, sandy and argillaceous shales, and a few thin,
impure lenticular limestones. Coal is the most important economic constituent and is
environmentally attractive because of its low sulfur content. The largest reserves have
been mined from the Mo, 5 Block, Coalburg, Peerless, Mo, 2 Gas, (locally known as
Upper and Lower Cedar Grove), and Powellton (locally known as Alma seams).

Soils that weather from this sandy geology include the Matewan, Highsplint, and
Guyandotte soils on the steep mountain ridges, sideslopes, and cove areas; and the
Yeager, Craigsville, and Chavies soils in the narrow floodplains. Most floodplain soils are
impacted by residential, industrial, and other commercial development. This is the case
along this project reach. Matural soils have been disturbed by added spoil material and
earth moving activities. These disturbed and mostly filled areas consist of land covered by
houses, buildings, streets, parking lots, railroad tracks, and other urban components.
Matural soil is almost non-existent along this project reach. There is no Prime Farmland,
Statewide Important Farmland, Locally Important Farmland, or Hydric soils along this
project reach.
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Page 2

Thank you for the opportunity to respond. Should you need further clarification of our
comments, please contact Mr. Rob Pate, Resource Soil Scientist, at the following address:

USDA-Natural Resources Conservation Service
465 Ragland Road
Beckley, WV 25801

Telephone: 304-253-9597

Sincerely,

@a/x/: /%)/W/ ﬂ”% STC

WILLIAM J. HARTMAN
State Conservationist

cC:

Paul Dunn, ASTC-Technology, NRCS, Morgantown, WV
Kelley Sponaugle, ASTC-FO, NRCS, Beckley, WV

Alan Boone, DC, NRCS, Hamlin, WV

Rob Pate, Resource Soil Scientist, NRCS, Beckley, WV

Lynn Shutts, Environmental Biologist, NRCS, Morgantown, WV

file: SHUTTS/moody/1:winword/shutts/workman, larry.doc
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United States Department of the Interior
FISH AND WILDLIFE SERVICE

West Virginia Field Office
694 Beverly Pike
Elkins, West Virginia 26241

FEB 06 2001

Ms. Ginger Mullins, Chiel’
Environmental Analysis Section
Huntington Distriet Corps of Engineers
502 Eighth Street

Huntington, West Virginia 25701-2070

Dear Ms, Mullins:

This is in response to your January 16, 2001 letter of transmittal of the Drafi Environmental
Assessment (EA) Island Creek Local Protection Project, Logan County, West Virginia. The
project purpose is reduction of flooding damages within the Island Creek Basin,  The structural
project component includes channel widening of 0.7 mile of lower Island Creek in the town of
Logan. With the exception of the addition of 2 Flood Waming System, the proposed project has
not changed since the original EA was circulated in 1993,

The Service provided a Planning Aid Letter to the Corps in December, 1993, In April, 2000 a
preliminary Draft EA was transmitted to our office with a request for any undated information
relating to potential environmental impacts from the proposed project. In June, 2000, the Service
provided a letter that stated that the endangered Indiana bat, Myotis sodalis could oceur within
the proposed project area. We indicated that projects disturhing less than 17 acres of potential
Indiana bat summer foraging and roosting habitat were considered by the Service to have a very
small chance (at the 98% confidence level) of resulting in direct or indirect ke,

The Drafl EA indicated that the propoesed project will disturb less than 17 acres of potential
Indiana bat summer habitat. Therefore, the Service considers the proposed action discountable
and unlikely to adversely affect the Indiana bat. Therefore, no further Section 7 consultation
under the Endangered Species Act (87 Siat. 884, as amended; 16 U.S.C. 1531 ¢t seq.) is required
with the Service on the proposed Island Creek Local Protection Project. Should project plans
change, or if additional information on listed and proposed species or species of concemn
becomes available, this determination may be reconsidered.

If you have any questions concemning these comments, please contact Linda Smith of my staff at
(304)636-6586, extension 17 or at the letterhead address.
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Sincerely,

%7‘(~ (/\M

Jeffrey K. Towner
Field Supervisor.



DivisioN oF NATURAL RESOURCES
‘Wildlife Resaurces Section
Capitol Complax, Building 3, Room 812
1900 Kanawha Boulovard, East

Charleston W\ 25305-0664
Telephone (304) 5582771
Bob Wise Fax {304) S58-3147 Ed Hamrick
Gavernor TOD 1-800-354-6087 Diroctor
February 21, 2001

Mr. Larry M. Warkman

Acting Chief, Environmental Analysis Section
LS. Corps of Engineers

502 Eighth Street

Huntington, WV 25701

Dear Mr. Workman:

Thank you for the opportunity to comment on the Draft Environmental Assessment (DEA)
for Island Creek Local Protection Plan, Logan County, West Virginia dated January 2000, This plan
i5 a reduced version of both the original local protection plan that was completed in 1986 and the
1993 General Re-evaluation Study. [t calls for the installation of a state-of-the-art flood waming
system and for the channelization of approximately 0.7 miles of Island Creek beginning at its mouth
to the Guyandotte River and proceeding upstream.

The Division of Natural Resources concurs that a need exists for flood prevention measures
in this drainage. However, the continued construction and filling activities in the [sland Creek flood
plain, as mentioned in the DEA, causes us great concern. Severe action, such as stream
channelization, should be an action of last resort. The filling activity since the initial study should
be investigated and action should be taken to restore the original flood plain before any protection
plan, other than a warning system, is considered.

If, after flood plain restoration, a need still exists for further action, methods other than
stream channelization and widening should be considered. 1t is known that stream widening has a
severe impact on the aguatic ecosystem. By widening the flow, you will decrease water depth and
velocity. Shallow depths result in increased water temperatures and decreased oxygen levels which
are harmful to aquatic life. Decreased water velocities lower the stream’s ability to transport
sediment loads. This will result in sediment deposition which will cover and destroy aquatic habitats,
decrease the area’s ability to store flood waters and cause a continuous acsthetic and maintenance
problem from collected debris.
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Mr. Larry M. Workman
Page 2
February 21, 2001

Although this stream has been degraded by previous activities, it has the potential to be a
valuable aquatic resource to the region. Stronger mining and industrial regulation have led to
dramatic improvements in water quality in the area in the last decade. This, coupled with improved
wastewater treatment facilities and abandoned mine land reclamation projects, continue to improve
the water quality of Island Creek.

If this plan moves forward with channelization as the preferred alternative, then efforts
should be made to construct this channel using the best postible methods. These should include the
use of Natural Stream Restoration Techniques for in-stream work. My staff stands ready to assist
in any way possible.

Bemard F. Dowler, Deputy Director
Division of Natural Resources

BFD/akk
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DEPARTMENT OF THE ARMY
HUNTINGTON DISTRICT, CORPS OF ENGINEERS
502 EIGHTH STREET
HUNTINGTON, WEST VIRGINIA 25701-2070

REFLY TO March 7,2001

ATTENTION OF:

Planning, Programs and Project Management Division
Planning Branch, Environmental Analysis Section

Mr. Bernard F. Dowler, Deputy Director
Division of Natural Resources

Wildlife Resources Section

Capitol Complex, Building 3, Room 812
1900 Kanawha Boulevard, East
Charleston, West Virginia 25305-2771

Dear Mr, Dowler,

Thank you for your comments regarding the Draft Environmental Assessment
(DEA) for Island Creek Local Protection Plan, Logan County, West Virginia.

We understand your concern of the potential impacts of channelization and
widening of Island Creek. However, due to the population density along Island Creek,
Copperas Mine Fork and their tributaries, we feel the possible restoration of the original
flood plain is unattainable. Responses from interviews with the residents and businesses
in the community of Logan indicated they will welcome both the Flood Warning System
(FWS) and chaanel expansion of Isiand Creek to reduce economic losses and potential
loss of life incurred by recurrent flooding of this lower portion of Island Creek.

Qur coordination with the U.S. Fish and Wildlife Service has continued since the
1993 report submittal. The only concern the Service had with our project included
potential Indiana bat summer habitat. However, the acreage being disturbed within the
project area is less than what would adversely affect the Indiana bat.

Qur current mitigation, as described in the DEA, includes reseeding with deep
rooting native grasses and non-woody annuals and perennials. Also, approximately 1.0
acre of native bottomland hardwood tree and shrub species would be planted along the
stream. The other 1.5 acres will be mitigated on the face of the new spoil fill. The Plan,
itself, has not changed since 1993 except for the spoil site focation. The new spoil
location site will be placed on existing fill from the construction of State Route 73 in
Logan. Approximately, 1.5 acres of upland and bottomland hardwoods would be
disturbed at the new spoil site compared to 7.2 acres described at the previous spoil site.

The in-stream mitigative measures inciude riffle pool complexes placed
intermittently along the 0.7 mile of channel widening. These complexes will ensure
pools for smaller aquatic life forms during lower flows and aeration of the water during
normal to higher flows. We look forward to working with you throughout the design
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phase of this project and will consider any recommendations you may have to incorporate
“Natural Stream Restoration Techniques.”

If you have any further comments or questions concemning this project, please feel
free to contact Ms. Ginger Mullins, of my staff, at the commercial telephone number 304-
529-5712,

Sincerely,
/s/

Larry E. Workmag
Acting Chief, Planning Branch
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WEST VIRGINIA DIVISION OF

Jamuary 31, 2001 CULTURE AND HISTORY

Mr, Larry Workman
Chief, Environ Anlys Sect
U5 COE

502 Emhth Smeet
Hunfinglan, WV 25701

RE: Diraft Envirenmental Assessment
Iskand Creek Local Protection Plan
FRA:  01-443-1.G

Deear My Worloman:

We have reviewed the above mentioped project to determane 615 effects to cultural resources. Az required by
Section L0 of the Natiogal Historic Prescrvation Act, s amended, and its imgplementing regulutions, 36 CFR §00;
“Prodecton of Histone Properiees,” we subamil our comments,

Agshitzetural Besources;

Although the Drzft Environmental Assessment [or e [sland Creek Local Prawction Propect, Logan County, West
Virginia, addresses archaeclogy it does not comment oo the projeet’s potential impact to architectural resources
listed in or eligible for the Nagemal Register of Histeric Places, Please provide information regarding architectural
resourees within the project area and the undertaking’s cxpeeted cffect, if aoy, to them.

e rcal B %!
Thank you for providing us with 3 copy of the Drafi Environmental Assessment far the Island Creek Local
Pratection Project, Logan County, West Virginia, Howewer, we require additional mformastion in order Lo complete
our review, [n the aforementioned EA, it is stated that an archacalogical recannaizsance was made of the propesed
ares w 1980 indicating that there would be ro sipnificant impace from the project to wrchasological resources.
Flease sabril & capy of this report. We wall complere gur review imsmedintely upon its receipe,

We apprecizie the oppartunity te be of service, [f you hawe guertions regardiag our comments or the Secrion (04
procesy, pleare call me or Rachel Black. Seaff Archaeologin ar (304) $38-0228

Ineerly,
L W

Joamna Wilsan

Scorot Archacalogist

mhfieh

THECULTURAL CENTER = 1900 KAMANHA BOULEVARD, EAST « CHARLESTON, WEST VIRGIMIA 153
TELEPHONE 104-555-0220 + FAX 304-558-2779 = TDD 304.558.3562
EECYAA EMPLOYER
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WEST VIRGINIA DIVISION OF
CULTURE AND HISTORY

Apal 27, 2001

M. Larry Workman

Chief, Environ Anlys Sect

U5 COR

502 Eighth Street

Huntingron, West Vieginia 25701

RE: Dvafi Envirosmental Assessment
Island Creck Local Prodccuon Plan
" FRE: 01-443-LG-1

[Diear Mr. Workman:

W have reviewed Ibe above mentioned project bo determine its elfects to culhural resoarces. As requined by
Section 106G of the Mations] Historic Preservatbon Act, as amendsd, and its implementing regulations, 36 CFR B00:
“Pratection of Hisworic Propemies,” we submit our comments,

Architectural Resources:

Dusing a recoads search at cur office and a windshield survey of the progect asea two architectural resosuces were
identified, These are the Appalschian Fower Company building and the CSX railroad bridge. Both of these
resources are eligibile for listing in the Natsonal Regiseer of Historic Places. However, the propased activities will
hawe Mo ddverse Effect om these two siructares.

Archasalopical Resgusces;
The repon sutisfactanly addresses our concems regarding the presence of cultural resources within the project anea
Systematic lesting of the project area located po previously unreconded sschacological sited, therefore, no firther
srchacclogical investigation is recommended. We have alto dstermined that no known archaeological sites listed on
of eligible for inchasson in the Watienal Register will be affected by this project, No farther consuliation is
mECELtaAry.
We appreciate the oppormanity vo be of service. [Myow have quentions regarding owr commeniy or the Secrion |06
process, please call Mare Holma, Senior Sructurel Hinorion for Review and Complionce or Rochel Block, Suafl
Archaeologist ar (304) $55-0220.

imcerely. i
o g
Joanna Wilson
Sendog Archacologist

mh'reb

THE CULTURAL CENTER » 1900 KANAWHA BOULEVARD, EAST » CHARLESTOMN, WEST VIRGINIA 1530503
TELEPHONE 304-538-0220 « FAX 304-558.2779 = TDD 304-558- 1567
EECAN EMPLOYER
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Introduction

A literature and records search was conducted for the [siand Creek project on 2/15/01. The state site files
showed that there were no archeological sites located in the immediate project area. Two structures with historic
structure numbers were located in the immediate project area, These structures located on Maps 1 and 2, include
LG 169 (Appalachian Power Company Building) and LG 86 (CSX railroad bridge).

A literature search indicated that a basin wide reconnaissance had been completed in 1980 by the Corps of
engineers and further studies were recommended when specific project alternatives were selected for future study,

A cultural resources reconnaissance of the [sland Creek Local Protection Project was performed in Logan,
West Virginia on 20 February 2001 by the staff archeologist and ecaidgist of the Corps of Engineers, Huntington
District. The purpose of the proposed project is to reduce flooding impacts along the lower 0.7 miles of Island
Creek. Channel widening would begin at the confluence of Istand Creek and the Guyandotte River and continue for
approximately 0.7 miles. Post and panel walls would be constructed in certain locations to avoid impacts associated
with the acquisition of certain structures along the channe!. The cultural resources reconnaissance of the project
entailed a site walkover at the site of approximately 17 acres along the channe!l widening along Island Creek and
approximately 6.5 acres of the fill site.

Project Description and Authority

Preauthorization studies of the water and related land resources problems and needs of the Island Creek
area of Logan County, West Virginia, were undertaken as a result of the Senate Public Works Committee Resolution
dated 2 June 1976. The resolution is as follows:

“Resolved by the Commirtee on Public Works and Transportation of the United States House of
Representatives, that the Board of Engineers for Rivers and Harbors is hereby requested to review the
report of the Chief of Engineers on the Ohio River, published as House Document numbered 306, Seventy-
Jourth Congress, and other pertinent reports, with a view to determining whether they should be modified
to provide additional means of flood damage prevention and to meet other water and related land resource
development needs for communities in the southern coal mining regions of West Virginia, with particular

reference to flood protection for the Island Creek area of Logan County and the City of Mullens in
Wyoming County.™

The Water Resources Development Act of 1986 (PL 99-662) authorized the Island Creek Local Protection Project
for flood controt.

A concept plan of the proposed structural and nonstructural measures to alleviate the flooding problems in
the Island Creek basin began in 1985 with “Interim Report, Island Creek Basin, Guyandotte River Basin Study,
West Virginia,” U.S. Army Corps of Engineers, Huntington District. However, a general reevaluation of the
economic feasibility of the Island Creek Local Protection Project continued untit 1991, when resuits of that study
concluded that the nonsiructural aiternative was too costly to be considered a measure of protection.

In the 1993 “Istand Creek at Logan, West Virginia Local Protection Project, General Reevaluation Report”
U.S. Army Corps of Engineers, Huntington District, several structural aiternatives were addressed including
variations of the authorized channel. After detailed analyses were performed, it was determined that the 80-foot
wide channel is the most economically feasible.
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The Island Creek Local Protection Plan project area is located in the sub-basin of Island Creek and drains
about 105 square miles of rugged, mountainous terrain and i composed of three major streams — Island Creek,
Copperas Mine Fork and Mud Fork. The project site i located in the city of Logan, West Virginia and beging at the
confluence of the Guyandotte River and Island Creek, (Figure 1), The project then continues approximately 0.7
miles upstream of the confluence and terminates at the C5X milroad bridge above the confluence of Copperas Mine
Fork and Island Creek. The project area is bounded 1o the south by C5X railroad tracks and U.S. Route 119, to the
west, Mount Gay, West Virginia and State Route | 19726 to the north. U.S. Route 119 and State Routes 10 and 44
serve the area and access o the site is provided from city streets.

The plan considered in detail entails widening Island Creek to create a trapezoidal channel using 2.5
horizomtal to 1.0 vertical side slopes. Channel widening would begin 2t the confluence of Island Creek and the
Guyandotte River and continue for approximately 0.7 miles. Post and panel walls would be constructed in certain
locations to aveid Impacts associated with the acquisition of cemain sryctures along the channel. Widening would
only be accomplished on one side of the channel in any arca. Clearing and grubbing would be accomplished only in
those areas where walls are constructed or where earthwork cuts would be made, All other areas would remain
undisturbed as much as possible, Stone slope peotection would be placed along the base of the wall and a1 the toe of
the newly excavated slope to reduce the effects of erosion in the lowér level flood frequencies. The remaining area
between stone slope protection and the contractors working limits would be seeded.

The material removed during channel widening would be spoiled at a nearby site, School House Hollow.,
Excess material was spoiled st the zite during the construction of ULS, Rouate 119 and State Route 73 in the mid-
19905, The material from the channel widening would be placed at an approximately depth of 19 feet, The final
graded shopes would be properly drained and seeded and blended into the surrounding terrain. An additional 2.5
acres of the 12 acre site would be utilized by the local sponsor for future disposal of channel sediment.

A sandbar located above the rilroad bridge and south of U.S, Route 119 will also be removed. The
remaoval of the sandbar will keep higher flows from backing up behind the bridge causing Mooding in the Cherry
Tree area.

Environmental Setting

The temmain is of rugged mountainous termain and s comprised largely of steep-sided mountains and namow
stream valleys. Minety percent of all slopes in Logan County, are in excess of 25 percent. Industrial, transportation,
and residential land uses and community facilities occupy much of the rather limited level or gently sloping land.
Existing environment along the 0.7 mile reach of Island Creek is limited 10 a narrow band of bottomland along the
stream, Disturbed arcas have grown up in old fields adjacent to the nearly continuous string of commercial and
industrial development.

The spoil disposal site at School House Hollow was utilized for construction of U.5. Route 19 and State
Route 73, The sile is currently accessed via a dirt road and the disposal area is vegetated with grasses and brush,

The Island Creek basin bas experienced numerows damaging floods, The maximum flood of record in the
basin occurred in March 1963, During March 1963 flooding event, the area’s residences, and commercial and
industrial establishments were flooded to a depth of up to 15 feet. Cther major floods have occurred in January
1957, January 1974, April 1977, and May 1996, The flood plains along the major streams are occupied almost
entirely by residential and commercial structures, highways, and railroads. As a result, almost all development
within the basin is susceptible to damage by even moderate flood events,
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Field Techniques

The project area was visually inspected for archeological materials beginning on the downstream left
descending bank near Motel & (Photo 1). The area along the left descending hank which will be widened had been
previously disturbed and was covered with modern debris (Photos 2 1o 5).

The area mast likely to have archeological sites was the field immediately downstream from the railroad
bridge (Map 1) on the right descending bank. This area had several house sites which have been removed. The field
is totally disturbed from the removal of the houses and the dirt has been mounded up to form a series of jumps and a
trail for bikes and ATVs (Photo 6). In one area there was a deep cul down the stream bank (Photo 7). This area and
all of the trails were walked and visually inspected and no prehistoric or significant historic antifacts were observed.
The only antifacts observed were modemn debris consisting of glass, plastic, coal, cinders and brick fragments.

The dispozal area located outside of town was visually inspecied from the road (Figure 8) and was fund to
be a nwrow valley that had been previously filled with material from the construction of L5, Route 119 and State
Route T3,

Results

The cultural resources reconnaissance of the project ares and disposal area produced no evidence of
archeological sites largely because the project area was totally disturbed by modern construction and the disposal
area has been previowsly used as a disposal site for road construction. Two structures with state inventory numbers
were located adjacent 1o the praject (the Appalachian Power Company building and the C5X milroad bridge) but
neither structure will be adversely affected by construction of the local protection project. The Appalachian Power
Company building will actually be protected by the project, There will be visual impacts 1o these structures during
construction but these will be temporary.

Recommendations

Mo further cultural resources work is recommended for the project.

Conclusions

There are no recorded archeological sites within the project area because most of the area has been
extensively disiurbed. The Appalachian Power Company building and the C3X milroad bridge will not be adversely
affected by the praject.
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Appalachian Power Company LG169.

CSX Railroad Bridge (LG 86).

Project Site Map.

North bank of Istand Creek and Motel 8.

North bank of Istand Creek behind Gaylocks. k

North bank near Logan Physical Therapy.

Looking downstream near former Honeycutts Aufos
Looking upstream at CSX bridge.

ATV Trail, g
ATV Trail crossing Island Creek.

View of spoil disposal area.
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West Virginia
State Historie Preservadon Office

Culitural Resources Files and Library
User Registration and Research Record Form

INSTRUCTIONS: Part [ must be completed before vou will be permitted access 1o the SHPO
Cultural Resource Files and Library. Part II is a record of the site files, culturai resource reports.
USGS topographic maps and other materials you utilize during vour visit. Part IIT will be
completed and signed by a SHPO staff member only when vou have completed vour research
and have returned the materiais to which you have been given access.

’

I IDENTIFICATION
DATE: é{i\b‘!o\
Narme (s) Dr' Ro\)ﬂ%\ ﬁa a\cwsk;
Lf:b’\(e‘, Rirdlwell
Organization or Company:__ )5 Aceng  Corps of  Frnee &
e S0 O Sk 7
Hur\\%.an%&*f\ WU 25700 phone 3 ;529 - ST/

FR Number (if known)

II. MATERIALS UTILIZED

USGS Quad Maps: We dedh

‘ L gt
1
.Lsr*gt’c.(/t/\

Archaeological Site Forms:
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Photo 1. VNorth bank of Island Creek and Motel 8.

Island Creek 10.bmp (1203x7568x16M bmp)
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Photo 2. North bank of Island Creek behind Gaylocks.

near gaylocks.bmp (1202x768x16M bmp)
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Photo 3. ©North bank near Logan Physical Therapy.

black bot debris.bmp (1207x762x16M bmp)
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Photo 4. Looking downstream near former Honeycutt Auto.

looking downstream from rrbridge.bmp (119 1x752x16M bmp)
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Photo 5. Looking upstream at CSX bridge.

fr bridge.bmp (1207x762x16M bmp}
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Photo 6. ATV Trail.

4wheel road near wetland.bmp {1207x752x16M bmp})
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Photo 7. ATV Trail crossing Island Creek.

old brdge site.bmp (1206x758x16M bmp)
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Photo 8. View of spoil disposal area.

spoil disposal site {top).bmp {1202x762x16M bmp)
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Tied-Back Retaining Walls Typical Section
Tied-Back Retaining Walls Typical Section
Tied_Back Retaining Walls Concrete Panels

84" Headwall Site Plan
84" Headwall Details

Utilities Relocated 15" Sewer
Standard Details Guardrail Elements
Standard Details Guardrail Posts

Information Drawings

Photograph Index Plan

Photographs 1 thru 4

Photographs 5 thru 7

Photographs 8 thru 11

Photographs 12 1o 14

Altemative |

Alternative 2

Alternative 3

Alternative 4

Alternative 5

Plan and Profile (60ft channel) 5+00 to 16+00
Plan and Profile (60ft channel) 16400 to 25450
Plan and Profile (60ft channel) 25450 1o 38400
Plan and Profile (60ft channel) 38+00 to 48+77
Plan and Profile (80ft channel) 5+00 to 16+00
Plan and Profile (B0ft channel) 16400 1o 25+50
Plan and Profile (80ft channel) 25450 to 38400
Plan and Profile (80ft channel) 38400 to 48450
Plan and Profile (100ft channel} 5400 1o 16400
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Information Drawings Continued

80/20 Flan and Profile (100ft channel) 16+00 o 27+00
80/21 Plan and Profile (100ft channel) 27+00 1o 38+00
B0/22 Plan and Profile (100ft channel) 38+00 to 48+77
80/23 Cross Sections 5+00 to 7+50

80/24 Cross Sections 8+00 to 10450

B0/25 Cross Sections 11400 to 13450

80/26 Cross Sections 14+00 1o 16450

80/27 Cross Sections 17+00 to 19450

B0/28 Cross Sections 20400 to 22450

80/29 Cross Sections 23+00 to 25+50

0430 Cross Sections 26400 1o 28450

B0/31 Cross Sections 29400 to 31450

80432 Cross Sections 32400 to 34450

80v33 Cross Sections 35400 to 37450

B0/34 Cross Sections 38400 to 40+50

BOV35 Cross Sections 41+00 to 43450

80/36 Cross Sections 44400 to 46+50

B0/37 Cross Sections 47400 to 48450
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Island Creek Local Protection Project
Logan, West Virginia

APPENDIX A - ENGINEERING TECHNICAL APPENDIX
TO THE GENERAL REEVALUATION REPORT

1. AUTHORIZATION

The Island Creek Local Protection Project was authorized by the Water Resources
Development Act of 1986 (Public Law 99-662, dated 17 November 1986).

2. PURPOSE AND SCOPE

The purpose of this Engineering Technical Appendix (ETA) is to present and obtain
approval for the engineering plans and design for the Island Creek Local Protection
Project (LPP). This project would reduce flooding in Logan, West Virginia, and provide
reliable wamnings of local flooding situations to the residents and businesses situated
along Island Creek. The ETA, which concerns only the lower portion of Island Creek, is
presented as a separable element of the previously authorized project and has been
prepared in accordance with the general requirements established by ER 1110-2-1150,
dated 31 August 1999. The design included in this ETA was performed at the Feasibility
level of detail. Final design of the project features will be developed during the
preparation of the Design Docuinentation Report (DDR). Once a completed design of the
project features has been developed and documented in the DDR, Plans and
Specifications will be initiated. The DDR will be updated as the Plans and Specifications
are developed and during the construction phase of the project.

3. PERTINENT DATA

Purpose: Local Flood Protection Project

State: West Virginia

County: Logan

City: Logan

River: Island Creek (tributary of the Guyandotte River)
Estimated Cost: $21,522,000 (1 October 2001 Price Level)

Construction Period: The approximate construction duration is 18 months.



180

4. REFERENCES

a. Final Feasibility Report, Island Creek Basin, Guyandotte River Basin
Study, WV, March 1985.

b. ER 1110-2-1150, Engineering and Design for Civil Works Projects, 31
August 1999.

c. ER 1110-8-1 (FR), Civil Works Cost Engineering, 1 October 1992.

d. ER 1110-2-1302, Engineering and Design Civil Works Cost Engineering,
31 March 1994.

e. EM 1110-2-1411, Standard Project Flood Determination, March 1952.

f. EM 1110-2-1601, Hydraulic Design of Flood Control Channels, July
1991.

g Bulletin 17B, Guidelines for Determining Flood flow Frequency, United
States Water Resources Council, March 1976.

h. West Virginia Interpretive Rules Board of Health: Sewage Treatment and
Collection System Design Standards, Chapter 16-1, Series VII, 1983.

i. Standard Details Book, West Virginia Department of Highways, Volume
1, revised 1/1/2000.

! Concrete Pipe Design Manual, American Concrete Pipe Association,
1990, p. 440, fig, 227.

k. Statistical Methods in Hydrology, Leo R. Beard, January 1962.
1 SAM Hydraulic Design Package for Channels, CEWES, April 1993.

m. For references used in the structural design, see paragraph 6.c. below.

5. DEVELOPMENT OF PROPOSED PROJECT

a. Plan Screening. The previously authorized plan consists of structurally
modifying the first 0.7 miles of Island Creek by widening the stream channel to 100 feet.
The remaining 19 miles of Island Creek, Copperas Mine Fork, and Mud Fork would be
treated with various nonstructural measures. It was determined during the reevaluation of
the non-structural flood proofing features that such non-structural measures would be too
costly to be considered for cost-shared flood protection in the Island Creek Basin. Initial
reevaluation of the structural portion of the authorized plan compared the authorized 0.7-
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mile channel (Plan A) with five other channel plans (Plans B ~ F), each 0.7 miles in
length. Plans C and D, as well as two variations of Plan C, were selected to be carried
forward for further evaluation.

i. Intermediate Screening Plans. The four initial screening plans
carried forward for intermediate screening were renamed Alternatives 1 through 4.
Another plan, Alternative 5, was developed from features contained in Alternatives 2 and
3. The five altematives, each 80-ft wide and 0.7 miles in length, are described below. It
should be noted that the Super 8 Motel was not constructed until after Alternatives 1
through 4 were developed. Therefore, the Super 8 Motel is not reflected in Alternatives 1
through 4, but is incorporated into Alternative 5. Implementation of Alternatives 1 and 2
would now require the removal of the Super § Motel.

(1).  Alternative 1. Alternative 1, shown in Drawing 80/06,
consists of widening the channel to 80 Teet along the entire project length. A tied-back
retaining wall would be built along the left descending bank from the confluence of
Island Creek and the Guyandotte River to the U.S. 119/S.R. 10 bridge. The remainder of
the project would consist of a trapezoidal channel, with 2.5 horizontal to 1 vertical side
slopes. Generally, widening is accomplished only on one side of the channel in any area.
This altemative would require the removal of four structures: Anderson Wholesale,
Baisden Hardware, Southern Public Utilities Warehouse, and Compton’s Chevron.

(2). Alternative 2. Alternative 2 is also an 80-foot channel
with 2.5H to 1V side slopes. It differs from Alternative 1 in that the 80-foot width would
only be maintained from the U.S. 119/S.R. 10 bridge upstream to the end of the project.
The remainder of the project, from the confluence of Island Creek and the Guyandotte
River to the U.S. 119/S.R. 10 bridge, would be improved by snagging and clearing
without altering the existing channel width. Alternative 2 requires the removal of the
same four structures referred to in Alternative 1: Anderson Wholesale, Baisden
Hardware, Southern Public Utilities Warehouse, and Compton’s Chevron. See Drawing
80/07 for Alternative 2.

3 Alternative 3. Alternative 3 includes the placement of four
tied-back retaining walls in various places along the left descending bank to minimize the
removal of structures. The 80-foot channel width is reduced slightly in some areas where
the walls are installed. A portion of one building must be removed in order to provide
access behind one of the walls. Alternative 3 is shown in Drawing 80/08.

4) Alternative 4. Altemative 4 (see Drawing 80/09) consists
of three tied-back retaining walls along the left descending bank. The first wall, over
2300 feet long, begins at the confluence of Island Creek and the Guyandotte River and
ends just after Baisden Brothers Hardware. The other two walls protect two other
structures located farther upstream. A portion of one building must be removed in order
to provide access room behind the wall.
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(5) Alternative 5. Alternative 5 consists of snagging and
clearing from the confluence of the Guyandotte River to the U.S. 119/S.R. 10 bridge (see
Drawing 80/10). A tied-back retaining wall starts along the right descending bank at the
U.S. 119/S.R. 10 bridge and continues past the Logan Concrete Complex. This wall
would not only protect Logan Concrete, but would also preciude the taking of the Super 8
Motel on the opposite bank. Work on the trapezoidal channel, with 2.5 horizontal to 1
vertical side slopes, would then begin. The channel excavation would begin on the left
descending bank, transition to the right, then back to the left descending bank. Walls
would then be erected along the left descending bank to prevent the removal of Baisden
Hardware and Compton’s Chevron. Sediment deposition that constricts the flow of
Island Creek would also be removed in an area upstream of the U.S. 119/S.R. 26 (South)
bridge. This alternative would require the removal of only one structure — southern
Public Utilities Warehouse.

ii. Channel Optimization. Alternatives 1 through 5 were presented
at a Technical Review Conference in October 1992. During the conference, CELRD
personnel felt that the reasons for changing from the authorized 100-foot wide channel to
an 80-foot wide channel were not adequately addressed. A decision was made to conduct
a channel optimization study to determine the most feasible channel width for continued
design.

Three channel widths were chosen for study — 60-foot, 80-foot, and 100-foot. All
channel plans begin at the confluence of the Guyandotte River and end at the sandbar
removal, located under the U.S. 119/S.R. 26 (South) bridge. Generally, channel
widening would occur only on one side of the channel in any area for all plans studied.
Each channel width was first examined using a base design, which consists of full
channel excavation with no retaining walls. The base design includes channel widening,
from the beginning of the project to the CSX Railroad bridge, and the sandbar removal.
An upstream extension was later added to the study. This upstream extension consists of
the channel area from the CSX Railroad bridge to the confluence of Copperas Mine Fork
and Island Creek.

Tied-back retaining walls were studied within each channel plan where they could be
constructed to prevent the removal of structures. These retaining walls were planned
only so as to maintain the true channel width under study.

Each channel plan begins with a tied-back retaining wall in the downstream reach. Full
excavation was not considered an option in this area because it would have required the
removal of either (1) American Electric Power Company (AEP) Substation, the Marathon
Oil’s Facilities, and a portion of Logan Concrete on the right descending bank, or (2)
AEP’s main facility and Anderson Wholesale on the left descending bank. The AEP
bridge was threatened regardless of which bank was selected for the full excavation. The
extremely large cost associated with full excavation of either bank in this area removed
that as a consideration for any channel option.
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(1) 60-Foot Channel. The 60-foot channe! studied produced 20
different alternatives when the various combinations of retaining walls and the upstream
extension were considered. The following tables outline the components contained in the
different alternatives. The 60-foot plan, including the various components, is described
below.

60 Foot Channel Alts. A-J

Features AIB|CID|EIF IG|H]|I |J
Base Design X | x| xtxix|{xix|{x|xi{x
Super 8 Motel Wall X X X
Super 8 Motel Bldg Removed X X X | x| xix
Baisden Hardware Wall X | x
Baisden Building Removed X | x X | X X X
Kennel/Pump House Removed X | x| x| x X X X
Upstream Extension X X | x|x
Honeycutt Auto Body Shop Wall X X X
Honeycutt Building Removed X X X
S. Public Utilities Bldg Removed XX Ix | x| x|x
Compton’s Chevron Wall X | X
Compton’s Building Removed X 1 x XX

60 Foot Channel Alts. K-T

Features KILIMINIO|P |Q|R|S |T
Base Design X PX X [ x I x| x| x|{xixix
Super 8 Motel Wall . X | X X | x| x| x
Super 8 Motel Bldg Removed X | X | x| x
Baisden Hardware Wall xIlxix|xix]x|x|x
Baisden Building Removed X1 X
Kennel/Pump House Removed X X X | x| x
Upstream Extension X X X
Honeycutt Auto Body Shop Wall X X X X
Honeycutt Building Removed X X X X X
S. Public Utilities Bldg Removed | x | x | x | x | x | x | x | x | x | x
Compton’s Chevron Wall X | x X | x X | X
Compton’s Building Removed X | x X | x

(a) Base Design. The 60-foot channel plan, presented in
drawings 80/11-14, begins with approximately 1000 feet of tied-back retaining wall along
the left descending bank of Island Creek. This wall extends upstream to the U.S.
119/S.R. 10 bridge. Channel excavation continues along the same bank, but the sides are
laid back on a 2.5H to 1V slope. Just upstream of Baisden Hardware the cut transitions
to the right descending bank. The excavation continues along this bank and ends just
short of the CSX Railroad bridge. The base design requires the removal of the following
structures: Super 8 Motel, Baisden Hardware, and a combined kennel and pump house
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behind Baisden Hardware. Tied-back retaining walls can be constructed as additions to
the base design to prevent the removal of Super 8 Motel and Baisden Hardware. The
combined kennel and pump house must be removed to allow installation of the tied-back
retaining wall.

(b) Upstream Extension. The upstream extension
continues the channel excavation along the left descending bank to the confluence of
Copperas Mine Fork and Island Creek. The upstream extension requires the removal of
three additional structures: Honeycutt Auto Body Shop, Southern Public Utilities
Warehouse, and Compton’s Chevron. Two of these structures, Honeycutt Auto Body
Shop and Compton’s Chevron, could have tied-back retaining walls constructed around
them to prevent their removal. Southern Public Utilities Warehouse must be removed to
maintain a 60-foot channel width.

(2) 80-Foot Channel. The 80-foot channel provides only six
alternatives because it is not possible to construct tied-back retaining walls to protect as
many structures as in the 60-foot plan. The following table shows the features of the 80-
foot alternatives. See drawings 80/15-18 for the 80-foot altematives.

80 Foot Channel Alts,

Features AIB|CID|E |F
Base Design XX | XX |x|x
Super 8 Motel Wall
Super 8 Motel Bldg Removed X | xlx|x|x]x
Baisden Hardware Wall X X | x
Baisden Building Removed X X | x
Kennel/Pump House Removed X | x X X
Upstream Extension X X
Honeycutt Auto Body Shop Wall X X
Honeycutt Building Removed X X
S. Public Utilities Bldg Removed X | x| x|x
Compton’s Chevron Wall
Compton’s Building Removed X | X | x|x

(a) Base Design. The 80-foot channel base design is
similar to the 60-foot base design (except for the channel width). A tied-back retaining
wall is only an option to save Baisden Hardware. The Super & Motel and the combined
kennel and pump house behind Baisden Hardware must be removed.

(b) Upstream Extension. The 80-foot upstream extension
is also similar to the 60-foot upstream extension requiring the acquisition of the same
three structures. A tied-back retaining wall can be constructed to prevent the removal of
Honeycutt Auto Body Shop, but not the Southern Public Utilities Warehouse or
Compton’s Chevron.
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(3) 100-Foot Channel. The following table shows the
components of the two alternative 100-foot channel alternatives. Tied-back retaining
walls cannot be constructed to prevent the removal of any of the threatened structures,
See drawings 80/19-22 for the 100-foot plan.

100 Foot Channel Alts.

Features A B
Base Design X X
Super 8 Motel Wall
Super 8 Motel Bldg Removed X X
Baisden Hardware Wall
Baisden Building Removed X X
Kennel/Pump House Removed X

Upstream Extension
Honeycutt Auto Body Shop Wall

Honeycutt Building Removed X
S. Public Utilities Bldg Removed X
Compton’s Chevron Wall

Compton’s Building Removed X

(a) Base Design. The 100-foot base design requires the
acquisition of the Super 8 Motel, Baisden Hardware, and the kennel and pump house
behind Baisden Hardware. Tied-back retaining walls cannot be used to prevent the
removal of any of these buildings.

(b) Upstream Extension. The 100-foot upstream
extension requires the removal of the Honeycutt Auto Body Shop, Southern Public
Utilities Warehouse and Compton’s Chevron. Tied-back retaining walls will not
preclude the acquisition of any of these structures.

b. Plan Selection. A benefit/cost analysis was performed on the three
channel widths, including the various wall and upstream options. The selected plan, 80-
foot channel with a tied-back retaining wall at Baisden Hardware (Alternative B), was
presented at a Review Conference held on 22 June 1993. The upstream extension,
including variations with the Honeycutt Auto Body Wall, did not produce enough
additional benefits to justify its additional cost. The cost of the Super 8 Motel Wall was
prohibitive compared to the cost of acquiring and removing the structure. All options
other than the selected plan were dropped from further consideration.

c. Reevaluation of Selected Plan. Preliminary design of the selected plan
was suspended in December 1993 due to funding limitations of the local sponsor. The
project became active again in November 1999 when the West Virginia Soil
Conservation Agency agreed to provide funding to assist the local sponsor. The
previously selected 80-foot channel plan (80B) was reevaluated with the 60-foot (60E)
and 100-foot (100A) channel plans with the highest net benefits as presented at the 22
June 1993 Review Conference. The cost estimates for these three alternatives were
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updated to account for changes in HTRW quantities and disposal regulations, new
aquatic and terrestrial mitigation features, a new spoil disposal site, and the inclusion of a
Flood Waming System (FWS), which was requested by the local sponsor and the
residents of Island Creek at a public meeting held on 9 February 2000. Based upon
highest net benefits, alternative 80B was again chosen as the selected plan.

d. Description of Selected Plan

i. Project Components. Alternative 80B consists of widening the
existing stream bed to a trapezoidal channel with an 80-foot bottom width and 2.5H: 1V
side slopes, where feasible. Special features of the project include two tied-back
retaining walls, structure removal, removal of a sand bar, permanent channel access for
maintenance purposes, mitigation plantings and riffle structures, and a flood waming
system. The project begins at the confluence of the Guyadotte River and Island Creek
and terminates with the sandbar removal located approximately 400 feet upstream of the
confluence of Island Creek and Copperas Mine Fork. The project’s total length is
approximately 4500 feet. Drawings 16/01 — 16/04 depict plan and profile views of the
selected plan. Cross sections are shown in drawings 16/06 — 16/22 and typical sections in
Drawing 16/05.

(1) Trapezoidal Channel. The trapezoidal channel proposed for
the project was modified in several ways to address existing site conditions. For
example, channel work will be done on only one side of the channel to reduce the
concerns about the acquisition of real estate. Also, the side slopes were steepened to
2H:1V in a short transition section at the beginning of the project. The final
configuration of the channel was derived from a channel optimization study that balanced
the hydraulic requirements for flood reduction against the economic justification for the
project.

(2) Tied-back Retaining Walls, In several areas, widening the
channel and laying the bank back on a 2.5H:1V slope would force the removal of certain
buildings. In these areas, the cost of acquiring and removing the buildings was compared
with widening the channel and stabilizing the bank with a tied-back retaining wall. A
tied-back retaining wall would be constructed by placing H-piles along the edge of the
bank at intervals between four and six feet, then sliding concrete panels into the slots
formed by the flanges of the piles. The piles would be secured with tie-back anchors
drilled into rock behind the wall. If the cost of the wall was greater than the appraised
value of the building, the building was scheduled for acquisition. Otherwise, the wall
was incorporated into the design.

The first tied-back retaining wall begins at the upstream side of the U.S. 119/S.R. 26
(North) bridge abutment and terminates approximately 120 feet upstream of the U.S.
119/S.R. 10 bridge (Station 6+49 to Station 15+70). Backfill will be placed behind this
first wall to maintain a 15-foot-wide access road for project maintenance. There is an
existing bridge, owned by the American Electric Power Company (formerly Appalachian
Power Company), in this reach of the project. The wall will tie into the abutment for this
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bridge in such a manner that no modifications to the bridge will be needed. The second
tied-back retaining wall lies around the Baisden Hardware store, running from Station
26435 to Station 29+92. See Drawings 20.1/01 - 20.1/12 for details of the tied-back
retaining walls.

(3) Sandbar Removal. The design also incorporated the removal
of a sand bar in order to improve flow through the channel. The area of deposition is
from Station 47+15 to Station 49+18, which is located at the extreme upstream end of the
project adjacent to the U.S. 119/S.R. 26 (South) bridge.

(4) Stone Slope Protection. The velocities of the flow found in
the channel during flood events are great enough to require stone slope protection along
unprotected areas of the stream bank. A stone key will be placed along the base of the
post-and-panel wall to prevent erosion of the base material and either 1.5 feet or 2.5 feet
of stone will be placed on the stream banks, as hydraulic considerations require. The
stone slope protection will be placed to a height of 12 feet above the channel bottom.

A hydraulic analysis revealed a special area of concemn under the railroad bridge at
approximate Station 42+00. The calculated velocities under the bridge were extremely
high and it was felt that increased erosion under the bridge would be probable. A 54-inch
thick layer of stone will be placed 25 feet upstream and 25 feet downstream of the bridge
to rectify this problem. The stone is basically trenched into the stream banks with little
attempt to modify the existing slopes, which varied from 1.5H:1V to 2H:1V. Itis
undesirable to modify these slopes due to the negative impact on the existing bridge
abutments.

(5) Structure Removal. Several structures will require removal
in order to attain the necessary channel width. A combination kennel and pump house
and an underground storage tank will be removed in order to construct the tied-back
retaining wall behind Baisden Hardware. The Super Eight Motel will be demolished in
order to excavate for the channel side slopes between the two tied-back retaining walls.
This excavation will also force the removal of 77 linear feet of 84-inch corrugated metal
pipe and a corresponding headwall. The headwall will be replaced and slush grouting
will be poured between the new headwall and the edge of water to prevent erosion. See
Drawings 20.2/01 and 20.2/02 for the redesigned headwall.

A sanitary sewer line located along the left descending bank of Island Creek will require
relocation. The replacement-in-kind design for this sanitary sewer is shown in Drawing
102/01. See paragraph 8, Relocations, for further details on the relocations required to
construct the project.

(6) Stream Crossing. A temporary channel crossing will be built
just downstream of the Baisden Hardware store for purposes of project construction.
This crossing will be removed upon completion of the project and replaced with a in-
stream mitigation riffle structure, that will be used to access the right descending bank
during channel maintenance.
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(7) Mitigation Features. In-stream riffle structures and
mitigation plantings along the channel and at the spoil disposal site have been
incorporated into the project to compensate for aquatic and terrestrial losses due to
widening of the channel. A detailed description of the mitigation features is given in
Section 1. ENVIRONMENTAL DESIGN MEASURES.

(8) Flood Warning System (FWS). A maximum of 9 new FW§
stations will be located within the Island Creek basin. The locations of the stations were
determined during field investigations and took into account recommendations of the
Logan County Office of Emergency Services. An existing river gauge on the Guyandotte
River in Logan will also be automated and incorporated into the system. A plan and
details of the FWS are located in ETA TAB II, Hydrology and Hydraulics, SECTION B.
The FWS will be constructed as part of the local protection project under a contract
separate from the channel modification.

ii. Construction Procedure.

(1) General. Construction of the project features will require
clearing and excavation of each area shown on the contract drawings. Prior to excavating
the channel side slopes, selected structures will require removal. Excavation in areas
along retaining walls will require coordination with the wall installation to insure the
stability of the bank is not threatened. The most critical items are materials
approval/acquisition and the installation of the retaining walls.

Excavated materials will be removed and spoiled in the nearby School House Hollow
spoil disposal area. This spoil site is adequate to support disposal during construction
and maintenance dredging disposal throughout the estimated 50 year project life. The
spoil area is shown on Drawing 00/04 .

{(2) Tied-back Wall Construction Sequence. In general, the
construction sequence of the tied-back retaining walls should be as follows, except step 2
for sections of the wall under U.S. 119/S.R. 10 bridge:

I. Drill 30 in. diameter holes in overburden and 10 ft. into rock.

2. Insert W14 steel piles in the 30 in. diameter hole.

3. Install pre-cast concrete panels from top to bottom. The concrete panels will
be held in place and welded to the W14 steel piles.

4. Excavate soil as required to install the next row of concrete panels.

5. Install pedestals, wales, stiffener plates and lacing plates as shown in the
contract drawings.

6. Install and pre-stress tie-back anchors according to the specifications at the
locations shown in the contract drawings.

7. Continue soil excavation and installation of the concrete panels until an
elevation two feet below the bottom of the channel is reached or the installation of
another row of anchors is required. If another row of anchors is required, repeat
steps 5 and 6.

A-10



189

Installation of piles under the U.S. 119/S.R. 10 bridge: The vertical clearance under this
bridge at the wall location is about 25 feet. The steel piles to be installed at that location
are 41 feet long. Consequently, the piles will be installed in two sections that are welded
together.

6. STRUCTURAL DESIGN

a. Scope of Design. This section presents the basic criteria, assumptions,
analysis method and computations for the structural design of the project. See ETA TAB
I for structural design calculations and quantities.

The preliminary design of the tied-back wall was based on assumed geotechnical
parameters. The final design will be completed once the field data becomes available.
The following assumptions also apply:

i. It was assumed that the American Electric Power (formerly APCO)
bridge abutments and piers were structurally sound and founded on rock. It was also
assumed that the bridge piers will remain stable after the channel excavation takes place.

ii. it was assumed that the Highway Department will authorize the
construction of the post and panel wall under the U.S. 119/S.R. 10 bridge and contiguous
to the U.S. 119/S.R. 26 (North) bridge (See ETA TAB I).

b. Leading Conditions. The three loading conditions considered in the
preliminary design of the anchored post and panel wall were as follows:

i. Load Case 1 (Critical Moment). This case considered the water table at
the top of the retained ground surface and two feet above the channel bottom on the
stream side. Due to the addition of a driveway behind the post and panel wall, the design
considered two concentrated loads of sixteen kips (AASHTO-HS-20 loading) applied at 3
feet and 9 feet from the face of the wall.

ii. Load Case 2 (Construction). Load Case 2 considered the water table at
the top of the retained ground and two feet above the channel bottom on the other side of
the wall. The purpose of this load case was to determine the maximum allowable
cantilever height for a given section before the anchors are installed. The allowable
stress in bending was increased to 73 percent of the Yield Strength for this load case.

iii. Load Case 3 (Normal Operating Condition, No Surcharge).
Considered the water table at 2 feet above the channel bottom on both sides of the wall.

Sections with two, one and no anchors were analyzed for this load case.

The effect of the HS20 truck load on the post and panel wall was analyzed using Spangler
equations as shown in EM 1110-2-2502, Retaining and Flood Walls, Page 3-48.
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c References. The design criterion was based on applicable sections of the
Corps of Engineers manuals and other references as follows:

i. EM 1110-1-2101, Working Stresses for Structural Design
il EM 1110-2-2105, Design of Hydraulic Steel Structures
iii. EM 1110-2-2502, Retaining and Flood Walls

iv. EM 1110-2-256, Sliding Stability for Concrete Structures
v. AISC, Manual of Steel Construction — 1989

vi. ACI Building Code Requirements for Reinforced Concrete (ACI-318-
83)

vii. GEOTECHNIQUE Volume IV, 1954, Evaluation of Coefficients of
Subgrade Reaction by Karl Terzaghi

viii. Computer programs used to analyze and design subject project:

(1) X0030, CFRAME (CASE project frame analysis) is a general
purpose 2-D frame analysis program with a wide range of load types and support
conditions.

(2) X0031, CWALSHT, Design and analysis of sheet-pile walls
by classical methods including Rowe’s moment reduction.

(3) X0070, CWALSS]I, Finite Element program to analyze
cantilever or anchored sheet pile walls by a soil-structure interaction technique.

(4) X0075, CSLIDE, stability analysis in accordance with ETL
1110-2-256.

The program CWALSSI was chosen over the CWALSHT to analyze the post and panel
wall for the following reasons:

1. CWALSSI allows more than one anchor to be place on the wall. CWALSHT
allows only one anchor to be placed on the wall section (Handles statically determined
structures only).

2. Due to the proximity of the rock to the invert elevation of the channel, the
soldier piles for this wall had to be embedded in rock. CWALSSI features allowed to
model the field conditions because the anchors can be fixed or flexible. The point of
fixity of the piles was modeled with fixed anchors. The actual flexibility of the tie-backs
could be accounted for by using flexible anchors.
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d. Foundation Data. The preliminary design of the two post and panel
walls was based on the information provided by the Geotechnical Engineer. The first
section of post and panel wall (Behind the American Electric Power Building, Sta. 0+00
to 9+24) was based on boring C-90-2. The second section of post & panel wall (Sta.
0+00 to 3+66.4) was based on geotechnical information from the field log HTRW 4-9
(See ETATABI).

The Soil Stiffness Coefficient for the submerged soil used in the CWALSSI program was
assumed as 60 percent of the Dry Stiffness Coefficient. This assumption was based on
Reference vii.

For additional geotechnical information see paragraph 10, Geotechnical.

e. American Electric Power (AEP) Bridge. At the present time the
structural information of the American Electric Power bridge is incomplete. The
structural information about the bridge piers and abutments is not available, therefore
several assumptions were made. The assumptions made are explained in the following
paragraphs.

Based on the proximity of the rock to the invert elevations and the bridge inspections, it
was assumed that the AEP bridge abutments and piers were structurally sound and
founded on rock. If the bridge abutments are founded on piles, soil and/or above
elevation 640, it will be recommended to change the proposed alignment and make the
tied-back wall continuous under the bridge. It will be required to design a special tied-
back wall under the bridge. The special section will span at least 10 feet since the limited
clearance does not allow drilling any holes under the bridge.

If any of the bridge piers becomes unstable during or after the excavation, it will be
recommended to wrap a sheet pile cell around the particular pier and fill it with concrete.

The replacement of the AEP bridge should be considered if the required modifications
exceed the cost of replacement.

Modifications to the preliminary design, if needed, will be done during the plans and
specifications as soon as field data becomes available.

f. Basic Design Data. The assumed values for weights of materials are as
follows:

Water = 62.5 pcf

Concrete = 150 pcf

Steel = 490 pcf

Earth Backfill (Moist and Saturated) = 125 pef

A-13
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g Allowable Design Stresses.

1. Concrete. The allowable unit stresses for reinforced concrete design are
as follows :

(1) Specific Compressive Strength: {’c = 3000 psi
(2) Specific Yield Strength of Reinforcement: fy = 60,000 psi

Other requirements are made in accordance with applicable criteria contained in the
previously listed references.

ii. Structural Steel. The allowable unit stresses for structural steel are as
follows:

(1) Hydraulic Structures: fs =0.50 Fy

(2) Others: fs =0.60 Fy

7. HYDROLOGY AND HYDRAULICS

a. General. Hydrologic data, including climatology, stream flow, historic
flows, and flood probability, have been developed for the project area. The hydraulic
design studies included the development of water-surface profiles for existing and
modified conditions, determination of erosion protection, estimation of annual
maintenance requirements, and development of inundation limits. The following
paragraphs summarize the hydrologic and hydraulic studies and ETA TAB II, Hydrology
and Hydraulics, Section A, contains the detail data.

b. Hydrology

i. Drainage Basin Description. The Island Creek Drainage Basin is a
tributary to the Guyandotte river, rises near the Logan-Mingo County line and flows in a
northerly direction to its confluence with the Guyandotte River at Logan, West Virginia.

ii. Climatology and Precipitation. The climate of the Island Creek
Drainage Basin is temperate and subject to unusual seasonal variations. Normal
temperature distribution ranges from 0 degrees F to the low 90’s degree F. The average
annual precipitation over the Island Creek Drainage Basin is about 46 inches.
Climatological and precipitation data for five stations near the Island Creek Drainage
Basin are included in ETA TAB II, Section A.

iii. Streamflow. Although no stream gaging stations are located on

Island Creek, streamflow data is available for one of its tributaries, Whitman Creek, for a
period from April 1969 through September 1977. In addition, streamflow records for the
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Guyandotie River in the vicinity of Island Creek have been available since 1915 when a
staff gage was installed at Logan. Data for the gaging stations on the Guyandotte River
and the Whitman Creek at Whitman gage are included in ETA TAB [0, Section A.

iv. Major Floods. Island Creek is subject to both headwater flooding and
backwater flooding from the Guyandotte River near the mouth. Brief descriptions of
storms and floods July 1875, January 1918, January 1957, March 1963, January 1974,
April 1977, and May of 1984 are included in ETA TAB I, Section A.

¥. Unit Hydrographs. Unit hydrograph data were available for John's
Creek near Meta, KY . and transferred into Island Creek using Snyder’s coefficients,

vi. Standard Project Flood. The Standard Project Flood (SPF) was
computed in accordance with Civil Engineering Bulletin 52-8 and EM 1110-2-1411,
Standard Project Flood Determination, dated March 1952,

vii. Flood Probability. Natural discharge-frequency relationships used in
this study were developed on a regionalized basis in accordance with the methods
outlined in “Statistical Methods in Hydrology,” by Leo R. Beard, dated January 1962,
and Bulletin 17B, Guidelines for Determining Flood Flow Frequency, published by the
United States Water Resource Council, dated March 1976.

. Hydraulics

i. Water-Surface Profiles. Water-surface profiles were computed for the
1-, 2-, 5-, 10-, 20-, 50-, 100-, and 500-year frequency floods for both existing and
maodified channel conditions. The profiles were developed on Island Creek for
approximately 10.4 miles and on Copperas Mine Fork for approximately 5.5 miles. On
the lower 1.6 miles of Island Creek, the water-surface profile development was based on
topographic mapping and field surveys completed in the period 1991 through 1992, The
water-surface profiles for the remainder of the Island Creek study reach and all of the
Copperas Mine area were based on topographic mapping and field surveys completed in
the period 1978 through 1979.

Water-surface profiles were developed for each of the alternatives as described in Section
5. These plans involved channel widths of 60, 80, and 100 feet with various
combinations of walls and channel extensions. All channel widening was accomplished
in the lower 0.7 miles of Island Creek. The water-surface profiles for the most cost-
effective 60-, B0-, and 100-foot channels are provided in ETA TAB I, Section A. As
discussed in paragraph 5b, a channel optimization study was completed an the 80-foot
channel with tied-back retaining walls from Station 6+49 to Station 15+70 and from
Station 264135 to Station 29+92 was selecied as the recommended plan. With this plan,
areas of excavation will have side slopes of IV on 2.5H except at the short transition
section at the beginning of the project which is at IV on 2.0H. A detailed description of
the recommended plan is contained in paragraph 5d. The recommended channel-
madification plan results in a maximum reduction of the water surface in the project
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reach of approximately 9 feet for the 1- and 10-year frequency floods and approximately
7 feet for the 100-year frequency flood.

ii. Risk and Uncertainty Analysis. The transmittal memorandum for the
draft EC entitled Risk Analysis Framework for Evaluation of Hydrology/Hydraulics and
Economics in Flood Damage Reduction Studies states that for projects further along in
feasibility, risk and uncertainty (R&U) principles should be addressed, but the explicit
computational procedures will not be required. Because this report is a reevaluation of
the completed Island Creek Local Protection Project Feasibility Report, the R&U
procedures contained in the draft EC were not used. Instead of the R&U computational
procedures, sensitivity analyses were completed on the existing and the modified
condition water surface profiles. These sensitivity analyses concentrated on areas of
uncertainty that affect stage including starting water surface elevations, conveyance
roughness, debris accumulation, and sediment transport. None of the sensitivity studies
showed any significant impact on the water surface profiles.

iii. Erosion Protection. All cut slopes will be protected with stone slope
protection (SSP). The SSP requirements were determined using the criteria and
procedures outlined in EM 1110-2-1601 dated July 1991. Using this criteria, the required
layer thickness for the SSP is shown in the table below. Standard toe and end key details
will be provided for all SSP.

Required Stone Slope Protection Layer Thickness
Layer Thickness (inches) Station Limits (feet)
54 41475 — 42425
30 5+00 - 6+50
15460 — 26+35
18 29492 — 41+75

iv. Maintenance Dredging Requirements. In order to determine the
maintenance dredging requirements, a sediment impact assessment was accomplished
using the “SAM” computer package. The “SAM” computer package is a system of
computer programs developed by the Waterways Experiment Station to assess the
stability of channels in alluvial material. The resuits of this assessment showed no
significant change in the sediment transport capacity between the existing and modified
channel conditions. Therefore, it was assumed that the maintenance dredging
requirements for the modified channel would be approximately the same as the
deposition currently occurring in the existing channel. Based upon the bars observed in
the existing channel, the current annual deposition was approximated as being 1,500
cubic yards. It is assumed that the average annual dredging requirement of the modified
channel will be this same quantity of material.

v. Inundation and Residual Flooding. The residual flooding is
documented in the main report. The overbank velocities for the 100-year flood with
project conditions average approximately 2.5 feet per second (FPS) for the left overbank
and 1.0 fps for the right overbank. Inundation maps are provided in ETA TAB 11,
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Section A, showing the inundation for the 100-year frequency flood with and without the
modified channel. It should be noted that the 1- and 10-year frequency floods are
essentially contained in the modified channel through the 0.7 mile project reach.

8. RELOCATIONS

a. General, Plans and estimates for the relocation of utilities were based on
field investigations of the project area and utility maps previously provided by the utility
companies. Designs of relocated water, sewer, and gas pipelines were based on standard
designs for underground pipelines. Designs of relocated power and telephone facilities
were based on REA Power and Telephone standards. Cost estimates were prepared
using MCACES for Windows v1.2 cost estimating software. Company overheads for the
power, telephone, and gas companies were based on previous proposals submitted by the
companies for relocation contracts. Engineering by the power, telephone, and gas
companies is estimated at 6% of the direct cost. Indirect costs for the relocation of water
and sewer lines were based on indirect costs for a construction contractor. E&D and
S&A for the relocation of water and sewer lines is based on those items being performed
by the Government. A contingency of 25% was used based on Appendix C of EM 1110-
2-1301 (estimate based on layout recommended in a Phase I GDM and direct cost less
than $10,000,000). Contingencies of 50% were used for sewer and power line
relocations because of uncertainties with their respective plans of relocation. The
locations of affected utilities are shown on the drawings included in ETA TAB IIL

b. Coordination. The relocation of utilities was coordinated with the
owners of affected facilities. The owners provided information on sizes and capacities of
existing utilities. Representatives of the owners have given tentative approval of the
preliminary plans of relocation. Letters of approval from West Virginia Department of
Transportation (WVDOT) Division of Highways and CSX Transportation were not
available for this report.

c. Responsibility for Relocations. The relocation of utilities will be the
responsibility of the project local sponsor as part of LERRDs. Attorneys Reports will be
prepared to verify ownership of the utilities and determine compensable interest in the
lands occupied by the utilities. Where utility companies are vested with a compensable
interest, the sponsor will receive a LERRDs credit for the cost of relocating the utilities.
Where no compensable interest exists and the sponsor can compel the utilities to relocate
at their own cost, no LERRDs credit will be allowed. The cost of any betterments
requested by the owners will be borne by the owners. The sponsor will not receive any
LERRD:s credit for betterments. Should the sponsor enter into a Memorandum of
Agreement for the Government to assist with relocations, it is anticipated that relocations
contracts will be required with Pure Water Company, the City of Logan, Allegheny
Power Systems, American Electric Power, Verizon, the WVDOT, and CSX
Transportation.
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d. Water Lines. Water lines serving the project area are owned by the Pure
Water Company of Logan, West Virginia. The only water line affected by the project is a
4-inch Cast Iron Pipe, which crosses Island Creek near project station 344+00. A new 4-
inch Ductile Iron Pipe water line will be installed and buried three feet below the
proposed channel bottom, It is anticipated that all water line remedial work will be
performed by the construction contractor.

e. Sewer Lines. Sewer lines serving the project area are owned by the City
of Logan, West Virginia. The only sewer line affected by the project is a 15-inch sanitary
sewer located along the left descending bank of Island Creek, between Shoney’s
Restaurant and the mouth of Island Creek. About 1,220 feet of the sewer will require
relocation. It is proposed to construct about 1,030 feet of new 15-inch sanitary sewer
along the south side of U.S. 119/S.R. 26 between existing manhole #6 and a new
manhole to be constructed in front of the Taco Bell Restaurant. A total of eight new
manholes will be installed as part of the relocation. At this time, it is assumed that the
city of Logan will perform all sewer remedial work. The city’s consulting engineer has
advised that the city is considering extending the existing sewer upstream along Island
Creek to provide service to an area of expected commercial development. The city may
include a betterment to the plan of relocation of this sewer. If it is later decided to
perform the sewer relocation as a part of the construction contract, additional Contractor
Work Limits (CWL) will be required. An existing, privately owned, 84-inch storm sewer
culvert, which empties into Island Creek between the Shoney’s Restaurant and Motel 8,
is not a relocation item.

f. Gas Lines. Gas lines serving the project area are owned by Allegheny
Power Systems. Gas lines affected by the project include an 8-inch medium pressure gas
line crossing Island Creek near project station 12+00 and a suspended 3-inch gas line
crossing Island Creek near project station 34+00. Project construction will require
adjustment of these gas lines. It is proposed to replace the gas lines by installing new gas
lines three feet below the new channel bottom. It is anticipated that all gas line remedial
work will be performed by Allegheny Power Systems.

g Power Lines. Power lines serving the project area are owned by
American Electric Power Company. The first 1,500 feet of the project alignment passes
through American Electric Power’s (AEP) Logan substation and division office property.
Project construction will require temporary relocation of six three-phase primary power
lines which cross Island Creek between project stations 5+00 and 12+00. These
crossings comprise the Aracoma, Island Creek, and Mud Fork primary distribution
circuits. One of the crossings is a primary service line to the Super America Group. A
series of temporary relocations is proposed to allow drilling of the piles for the tied-back
retaining wall along Island Creek. AEP also owns a three-phase primary power line
which crosses Istand Creek near project station 17+00 to serve Logan Concrete and a
single-phase primary power line which crosses I[sland Creek near project station 34+50 to
serve a residence. These power lines will be relocated/adjusted to get the poles outside
the construction limits and provide adequate vertical clearance. It is anticipated that ail
power line remedial work will be performed by AEP,
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h. Telephone Lines. Telephone lines serving the project area are owned by
Verizon. Verizon owns a 900 pair aerial telephone cable, which crosses Island Creek
near project station 12+00. Project construction will require a temporary relocation of the
cable, which will be restored to its original alignment after construction of this reach of
the project. Verizon also owns two 25 pair aerial telephone cables, which cross Island
Creek near project stations 16+00 and 34+00. These cables will be relocated by
installing new poles outside the construction limits. It is anticipated that all telephone
facility remedial work will be performed by Verizon.

i. Bridges. Several bridges in the project area will have work performed
around and under them. A tied-back retaining wall will begin at the abutment of the U.S.
119/8.R.26 (north) highway bridge (project station 6+00), tie-in to each side of the AEP
service bridge abutment (project station 9+50), and pass under the U.S. 119/S R. 10
bridge between its abutment and pier (project station 14+50). The retaining wail will not
require structural modification to these bridges, but will necessitate an easement from the
WVDOT and AEP since it encroaches on those properties. A 54-inch thick layer of stone
slope protection will replace the existing channel material below the CSX railroad bridge
(project station 42+00). The stone will not require structural modification to this bridge,
but will necessitate an easement from CSX since it extends onto their property.

9. SURVEYING AND MAPPING REQUIREMENTS

The mapping for the project was developed from aerial photography flown on 2 April
1991 at a scale of 1:8000 with a contour interval of 2 feet. The horizontal control was
based on the North American Datum of 1927 and the vertical control was based on the
National Geodetic Datum of 1929. The grid projection shown is based on the West
Virginia Coordinate System, South Zone.

Complete as-built information was not available for all bridges in the project area.
Specifically, the AEP bridge, the CSX Railroad bridge, and the upstream U.S. 119/S R.
26 bridge (South) all lacked complete as-built drawings. Information on these bridges
was obtained from project mapping, field surveys, contract drawings (for repairs to the
bridges), and state bridge inspection reports.

Additional surveys performed concerned utility locations, locations and first-floor
elevations of the buildings in the vicinity of the tied-back retaining walls, and
miscellaneous cross sections of the creek.

10. GEOTECHNICAL

Geotechnical work performed for this study includes the review of subsurface
information by other agencies, drilling, sampling, testing, and selection of design
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parameters for project features, Recommendations regarding construction methods and
procedures, stone slope protection sources, and spoil sites are given in ETA TAB IV,

A total of 13 borings were obtained to obtain general information regarding soil and
bedrock stratigraphies and engineering properties. Overburden was found to consist
primarily of loose to very dense sands and gravels with some soft to stiff fine-grained
soils. Bedrock at the project site is Pennsylvanian age sedimentary rock of the Kanawha
Formation and consists of upper shale, sandstone, and lower shale members. Preliminary
rock design parameters were selected from visual examination of NX-sized rock core that
was recovered as part of the subsurface exploration program.

11.  HAZARDOUS, TOXIC AND RADIOLOGICAL WASTES (HTRW)

a. Phase I. A Phase | HTRW (Hazardous, Toxic, and Radioactive Waste)
Investigation of the study area was completed in May 1991. The investigation consisted
of a physical inspection of the study area, a research of the historical land use and
ownership, and a regulatory records review. From this investigation, four Areas of
Concern (AOC) were identified within the project limits.

AQC#1 This is the present site of the American Electric Power (AEP) Logan
Substation located at the confluence of Island Creek and the Guyandotte River. There is
a transformer storage area on the upper left descending bank adjacent to Island Creek.
Potential contaminants identified in this area include PCBs.

AQC#4 This is a large vacant area with large amounts of fill material visible
including metal debris, concrete rubble, auto parts, and miscellaneous construction
debris. Potential contaminants identified in this area include metals and petroleum from
scrap autos.

AOQCH#5 Baisden Brothers Hardware is located on this site. A kerosene
underground storage tank (UST) is present near the rear of the hardware store adjacent to
a small privately owned dog kennel. Potential contaminants identified in this area
include petroleum products from the potentially leaking UST.

AOC#6 Gaylock Wrecker Service occupies this property and currently operates a
salvage yard on the site. Several scrap cars and buses are present. Potential
contaminants identified in this area include petroleum.

b. Phase ITA. Based on the findings presented in the 1991 Phase I report, in
April 1992, the Nashville District (LRN), Great Lakes Ohio River Division’s HTRW
Design District, performed sampling and testing in these four areas in order to confirm or
deny the presence of any hazardous or toxic substances within the construction work
limits (CWL). LRN’s report recommended further testing in some of the areas of
concemn based on lab analyses. However, the report did recommend eliminating one area
of concern (AOC#1) based on the data collected and the excavation limits proposed for
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that reach of Island Creek. The report also identified a kerosene UST and a salvage yard
in AOC#5 and AOCH#6 respectively. The removal of the UST and scrap auto and bus
bodies will be performed prior to construction and will be included as a project cost as
per Division policy for petroleum contaminated media. The LRN report recommendation
for the remaining area of concern (AOC#4) was to excavate and test soils for metals and
petroleum contamination during the construction phase and dispose of the material
accordingly.

c. Phase II. Based on the large volume of excavation required within
AOC#4, in January 1993 an A-E for the Huntington District performed a Phase II
investigation to determine extents of potential contamination within the CWL. A phased
approach was implemented with 5 borings drilled to depths of 25-40 feet at upper bank
locations along AOC#4. The borings revealed 10-15 feet of relatively clean fill over
most of the area of concern. Coal, mine waste, wood fragments, and metal debris were
encountered at depth. Contaminant levels for metals, semi-volatiles and volatiles, and
petroleum constituents indicated that the soils in this reach could be treated as non-
hazardous.

d. Supplemental Phase II. Due to funding issues, the Island Creek project
had been placed on hold. Recently, funds became available to restart the project.
Because of the amount of time lapsed between the 1993 HTRW investigation and the
present, the project site was revisited in November 1999 by personnel from the
Huntington District (LRH). The purpose of the site visit was to walk the CWL of the
project to visually observe any changes in site conditions since 1993. No changes in site
conditions were noted at AOCs 5 and 6. However, based upon the site visit, further
investigations on AOCs 1 and 4 were warranted. In July 2000 an A-E for the Huntington
District performed a Phase I HTRW investigation to determine extents of potential
contamination in the two areas. A phased approach was implemented with 4 soil borings
in AOC#1 and 6 additional borings drilled to depths of 40 feet at upper bank locations
along AOC#4, supplementing the previous borings. The results of the Phase II
investigation eliminated AOC#1 as an area needing treatment. The results of the Phase I
investigation of AOC#4 revealed contaminant levels for metals, semi-volatiles and
volatiles, and petroleum constituents indicating that the soils in this reach could be treated
as non-hazardous, but as special waste. The A-E, utilizing data from the previous Phase
II, was able to define the depth and extent of soil needing removed, and reduce the
amount of special waste for disposal in a state permitted landfill.

€. Spoil Site. The spoil site for the LPP was changed to an alternative
location along State Route 73. A Phase  HTRW investigation was conducted in
accordance with established ACOE HTRW policies. Based on the findings from the
investigation, the spoil site was determined to contain no potential HTRW concems, nor
were any adjacent properties observed to contain any HTRW concerns that would impact
the tract. Therefore, no further HTRW investigations on the spoil site are warranted at
this time.
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f. HTRW Summary. In summary, no remediation of AOC#1 is necessary,
and no significant amount of soil excavated during construction should require special
treatment; however, car and bus bodies and scrap metal in AOC#6 may be disposed of at
another local salvage yard or state permitted landfill. Some isolated pockets of surficial
petroleum contamination may be present in soils in and around the area of Gaylock’s
Wrecker Service (AOC#6), and there may be a small amount of petroleum contaminated
soil associated with the removal of the kerosene UST in AOC#5. These concerns will be
addressed during the development of Plans and Specifications for this project, as will the
excavation plan for AOC#4. Should the CWL deviate drastically from the current plan,
further investigations may be warranted.

12  ENVIRONMENTAL DESIGN MEASURES

The quality of the environment has been affected in the densely populated study area.
The quality of fish and wildlife habitats in the impact area range from fair to very poor.
Most of this results from the fact that almost all development occurs in the bottomland
along the stream due to the steep topography. Most of the bottomlands along Island
Creek are limited to a narrow band of riparian vegetation and small stands of hardwoods.
Disturbed areas have grown up in old fields adjacent to the nearly continuous string of
commercial and industrial development in the project area. Major wildlife species found
in the bottomlands of the study area are resident and migrant songbirds, small mammals,
amphibians, and reptiles.

The aquatic resources of the impact area are greatly stressed by dense population.
Resource related problems in the area include but are not limited to acid mine drainage,
siltation from logging and mining, untreated domestic sewage, trash, dredging and filling,
and general stream bank disturbances such as riprap, cribwalls, gas and sewer pipes, and
bridges. Most of the stream reach has some snag cover and instream structure. Solid
substrate is in short supply however, since much of the bottom is unconsolidated
sediment. Overhanging riparian vegetation from the steep banks shade much of the
stream, but the canopy rarely completely closes over the stream.

Except for the upper reaches of Island Creek, some small relatively undisturbed
tributaries, and the Guyandotte River mainstem, the project area has poor water quality
that is generally incapable of supporting aquatic life, or at best it is a depressed
resemblance of what would normally occur.

The bottomland and upland habitats are interspersed with small businesses, road,
railroads, and some industry throughout the project area. Quality of this habitat type
ranges from good to poor. Availability of food items is fair except for the absence of
some major food producers, i.e., oaks and dogwoods. Sycamore and river birch are
dominant. The stands are of uneven age with most being young. There is a general lack
of mast-producing plant species and den sites. Downed logs and detritus, rock and lush
vegetation offer adequate small mammal, amphibian, and reptile habitat. High human
disturbance (negative interspersion) makes the area undesirable for most game species.

A
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Food, cover, and reproduction value to wildlife generally declines downstream due to the
increased human population downstream.

During construction, vegetation would be snagged and cleared adjacent to the stream
bank of Island Creek within the CWL. Approximately 2.5 acres of this cleared
vegetation is considered to be bottomland hardwood riparian habitat, which is located
ajong the right descending bank of Island Creek. To mitigate for the loss of riparian
habitat, the upper slopes of the stream bank would be reseeded with deep rooting native
grasses and non-woody annuals and perennials. Approximately 1.0 acre of native
bottomland hardwood tree and shrub species would be planted along the stream leaving a
12 foot wide access road for maintenance vehicles (See ETA TAB VI, On-Site
Mitigation Plan Drawings VIII-1 through VIII-4). The native bottomland plant
community would be maintained as a successional plant community requiring no
maintenance such as mowing or herbicide use.

The proposed School House Hollow disposal area consists of a valley containing
approximately 105 acres of moderate to steep hillside. The site is vegetated with upland
hardwood vegetation. Approximately 12 acres of the valley portion of the site has
previously been used as-a spoil disposal site during the construction of U.S. Route 119
and State Route 73 in the mid-1990s. The previous fill material consists of rock and soil
and is configured in two benches with fill slopes of approximately 2.5 to 1. The existing
fill is vegetated with tall grasses and low growing brush. Within the valley, a dirt haul
road provides access along the west side of the fill. A shallow ditch around the perimeter
of the existing fill collects storm water surface runoff from the hillsides and carries it to
the base of the fill where it flows under the access road and State Route 73 via concrete
culverts. The placement of channel excavated material over 6.5 acres of the spoil site
would require the removal of approximately 1.5 acres of upland and bottomland
hardwood trees located on the hillside around the perimeter of the existing fill. To
mitigate for this loss of upland and bottomland hardwood trees and shrubs present at the
disposal site and for the 1.5 acres of bottomland hardwoods not replaced along Island
Creek, the 6.5 acres of new fill would be seeded with native grass, annual and perennial
mix and planted with upland deciduous trees and shrubs (See ETA TAB VI, Spoil Site
Mitigation Plan Drawing VIH-5). The planting would be maintained as a successional
plant community requiring no maintenance such as mowing or herbicide use. The spoil
disposal site would be acquired in fee to insure control and management of mitigation.

To mitigate for the disturbance of the aquatic and benthic life, riffle/pool complexes
would be constructed intermittently along the 0.7-mile of Island Creek to be widened.
The riffle structures, consisting of stone similar in size to the stone slope protection,
would be approximately 25 feet wide and extend across the width of the channel. The
riffle structures would be anchored approximately 1 foot into the stream bed and rise
approximately 1.5 foot above the stream bed (See ETA TAB VIII, On-Site Mitigation
Plan Drawings VIII-1 through VIII-4).
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13. REAL ESTATE

Acquisition of lands, easements, rights-of-ways, relocations and disposal lands (LERRD)
is the responsibility of the non-Federal sponsor. For this project, the proposed sponsor is
the Logan County Commission. A determination of the Sponsor’s land acquisition
experience and ability has been made. It is assumed that the sponsor will request the
Corps to accomplish acquisitions of all necessary interests in lands on their behalf due to
their limitations. Following execution of the Project Cooperation Agreement, a
Memorandum of Agreement will be entered into between the Corps and the Commission
that will specify the details of this acquisition service. Generally, all project lands will be
acquired in the name of the Commission. See ETA TAB V Real Estate Plan, to this
report for a complete discussion or real estate requirements.

There is no known Govemnmient or sponsor-owned land within the project area.

The proposed acquisition limits conform to currently identified construction and
operation and maintenance requirements. The required area is comprised of 93 tracts,
containing approximately 125 acres. It is proposed to acquire the standard fee and
easement estates, as set forth in Chapter 5 of ER 405-1-12. It is proposed to acquire a
perpetual channel improvement easement for most of project area. Several temporary
work area easements, a perpetual pipeline easement required for sewer line relocation,
together with perpetual access road easements that will also be required for the
construction and operation of the project. Additionally, it is proposed to acquire fee to
the surface of the proposed spoil site. This spoil site is required for both construction and
the continued operation and maintenance of the project. It is proposed to acquire mineral
easements within the channel CWL to protect the integrity of the project however; it is
proposed to leave mineral interests outstanding in the spoil area. No residences are to be
relocated. There is one commercial relocation - Motel 8. The total estimated cost for
relocation benefits is $50,000 including contingencies. The tabulation below shows the
breakout by estate, tracts involved, and acres.

ESTATE TRACTS ACRES
Fee 1 105
Perp. Channel Improv. Ease. 66 17
Perp. Access Road Ease. 9 5
Perp. Pipeline Ease. 1 1
Temp. Work Area Ease. 16 2
TOTAL 93 125

Construction of the proposed channel improvement will affect facilities owned by Pure
Water Company of Logan, Allegheny Power Systems, City of Logan, American Electric
Power, and Verizon. The Logan County-Commission, as-the proposed sponsor, will be - -
responsible for all relocations and adjustments to the facilities as part of LERRDs.
Preliminary Attorney’s reports have been prepared to verify ownership of the utilities and

A-24



203

determine compensable interest in the lands occupied by the utilities. Should the sponsor
request the assistance of the Government in accomplishing relocations, it will be
necessary for the Government to enter into a Memorandum of Agreement for such work.
For the purposes of this report it has been assumed that all owners have a compensable
interest.

HTRW investigations have been accomplished and four areas of concern (AOCs) were
noted. In summary, no remediation of AOC#1 is necessary, and no significant amount of
soil excavated during construction should require special treatment, however, car and bus
bodies and scrap metal in AOC#6 may be disposed of at another local salvage yard or
state permitted landfill. Some isolated pockets of surficial petroleumn contamination may
be present in soils in and around AOC#6, and there may be a small amount of petroleum-
contaminated soil associated with the removal of the kerosene UST in AOC#5. These
concerns will be addressed during the development of Plans and Specifications for this
project, as will the excavation plan for AOC#4. Should the CWL deviate drastically from
the current plan, further investigations may be warranted. See the HTRW section of this
report for a more complete discussion.

The estimated cost to acquire the real estate required for this project is approximately
$5,932,000. Acquisition or real estate will be accomplished over a period of 42 months.
Real estate acquisitions would be initiated after execution of the PCA and entering into
an MOA for acquisition services.

14. OPERATION AND MAINTENANCE

Operation, repair, and maintenance of the Island Creek LPP is the local sponsor’s
responsibility. The Operation and Maintenance, Repair, Rehabilitation, and Replacement
Plan (OMRR&R) is described in ETA TAB VI. The absence of mechanically operated
features reduces the complexity, scope, and cost of project operation and maintenance.
The estimated annual maintenance cost of the project is $19,100. The project’s most
costly component is the requirement to remove approximately 1,500 cubic yards of
sediment annually.

15. COST ESTIMATE

The baseline cost estimate (BCE) covers the cost to accomplish the work required to
expand the channel width of Island Creek, WV. The estimate was prepared in accordance
with ER 1110-2-1302, Civil Works Cost Engineering. Feature account cost codes
assigned are in accordance with the Civil Works Breakdown Structure.

The selected 80-foot channel plan was developed by using different schemes for each of
the 60-foot, 80-foot and 100-foot channel widths. Spread sheets showing a cost
comparison for all schemes in each of the channel widths in included in ETA Tab VII,
Section F, “Summary Sheets — Screening of Alternatives.”
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The total project cost includes the following feature accounts: 01 Lands & Damages, 02
Relocations, 09 Channels & Canals, 22 Feasibility Studies, 30 Engineering & Design,
and 31 Supervision & Administration. The construction cost estimate was prepared using
MCACES for Windows v1.2 by developing labor, equipment and material costs for the
major cost items as outlined by the ETA for the selected scheme. Construction of this
project is expected to require 18 months to complete and is scheduled to begin about July
2005. The BCE is Tab VII of the ETA. The price level base is 1 October 2001.

16. SCHEDULE FOR DESIGN AND CONSTRUCTION

An overall project schedule for the design and construction of the Island Creek LPP is
provided at the end of the ETA write-up (just before the drawings). It is currently
projected that the Flood Warning System (FWS) and the “channel widening” will be
designed and constructed in two separate phases. Installation of the FWS is projected to
begin-in FY03 and expected to last 9 months. A 42-month real estate acquisition duration
results in a FYO5 projected construction start date for the “channel widening” phase. The
construction duration for the channel widening phase is projected to be 18 months.

17.  PERMITS

Anticipated permits and certifications required prior to the award of the channel widening
construction contract include the following:

Clean Water Act Section 401 Water Quality Certification (WV DEP*)
UST Removal Permit (WV DEP)
Stream Activity Permit (WV Public Land Corporation)

*WYV Department of Environmental Protection

18. RECOMMENDATION

This appendix has been prepared to obtain approval of the engineering and design for the
Island Creek Local Protection Project. It is recommended that the layout and design of
the project, as shown in this document, be approved for development of the construction
plans and specifications.
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TAB I - STRUCTURAL
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ISLAND CREEK
LOCAL PROTECTION PROJECT
TAB I
STRUCTURAL NOTES

DESIGN

a. Geotechnical Data. The structural design calculations of this project
were based on assumed geotechnical data. The design of the tieback retaining
wall no.1 was based on boring C-90-2, and wall no. 2 was based on field log
HTRW 4-9 (Sce pages A-I-3 and A-I-4). The tieback retaining wall design should
be revised according to the latest geotechnical data shown in TAB IV
Geotechnical.

b. Analysis. The tieback wall was analyzed with the CWALSSI program.
CWALSSI is a Finite Element program to analyzed cantilever or anchored sheet
pile walls by a soil-structure interaction technique. The output of this program
should be verified by an independent analysis.

¢. Loading Conditions. Assumptions made on the loading conditions (See
page A-I-5) in regard to drainage were conservative. It was assumed that soil
would drain slowly in case of a sudden drop in the water table.

d. Quantities. Pages A-I-8 thru A-I-11 show the material quantities per

typical wall section used on each wall. The total material quantities per wall are
shown on pages A-I-11 thru A-I-12

A-l2
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LOADING CAS

E #]

-

6

3 6"
{--——-{

POST &

PANEL WALL—\

_—

e gy

X | 116 K
1ot

N

NOTES
WATER AT THE TQP GROUND SURFACE ON THE RIGHT
SIDE AND 2° ABOVE THE CREEK BOTTOM ON THE
LEFT SIDE.
NiTH ONE OR TWQ ANCHORS.
TWG LIVE LOADS OF 16K EACH APPLIED 3* AND
9' FROM THE FACE OF THE WALL.
TOP 4 OF ROCK NEGLECTED DUE TO THE FaCT
THAT T IS WEATHERED.

LOADING CAS

£ #2

PReT 8
PANEL WALL

A

+
T
a§§§ﬂ

NOTES

WATER AT THE TOP GROUND SURFACE ON THE RIGHT
SIDE AND 2° ABOVE THE CREEK BOTTOM ON THE
LEFT SIDE.

NO ANCHORS., SOIL ON LEFT SIDE BEING REMOVED
TO INSTALL PANELS AND FIRST ANCHOR.

TOP 4’ OF ROCK NEGLECTED DUE TD THE FACT
THAT iT IS WEATHERED.,

LOADING CASE #3

POST &

PANEL WALL -—\

A4
T
i

NOTES

WATER AT 2° ABOVE THE CREEX BOTTOM ON BOTH
SIDES OF THE WALL,

WITH ONE OR TWO ANCHORS.

TOP 4° OF ROCK NEGLECTED DUE TQ THE FACT
THAT IT IS WEATHERED.
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8 OCT 93 PJL
ED-DS
ISLAND CREEK L.P.P.,LOGAN,WV
WALL I - QUANTITIES/SECTION
NO. ITEM MATERIAL  TOTAL
| |WALL I (APCO BLD.)
| |STA. 0+00 TO 9+9.28
I
| |*%% 32 FT. SECTION **+
[
| |W14 X 120 A-588 47 LF.
| |PILES BORINGS:
|| 30" DIA. BORINGS IN ROCK - 10 LF.
|| 30" DIA. BORINGS IN OVERBURD - 37 LF.
| | ANCHORS :
{1 3/8" DIA. A-722 85 LF.
|11 3/4" DIA. A-722 57 LF.
| | ANCHORS BORINGS:
|]6" DIA. BOR.-1 3/8"-ROCK 40 LF.
|{6" DIA. BOR-1 3/8"-OVERBUR. 39.6 LF.
{[8" DIA. BOR. FOR 1 3/4"-ROCK - 35 LF.
|{8" DIA. BOR. FOR 1 3/4"-OVERBU - 17 LF.
| |WALES:
|1 Mclox22 A-588 68 LF.
| | LACING PLATES:
|| .5 X 4" X 7" @ 1.33' A-588 LB.
| | PEDESTAL:
|| W12 X 87 A-588 1.33 LF.
| | CONCRETE PANELS:
| |PANEL: 5.33' X 2.0' X 0.67' £c'3000 17 /SPAN
| |FILLET WELD: - 620 IN./PILE
I
| |*%* 26 FT. SECTION **%
Il
[ W14 X 283 A-588 41 LF.
| |PILES BORINGS:
{] 30" DIA. BORINGS IN ROCK - 10 LF.
|| 30" DIA. BORINGS IN OVERBURD -~ 31 LF.
| | ANCHORS :
{1 3/4" DIA. A-722 69 LF.
| | ANCHORS BORINGS:
||8" DIA. BOR. FOR 1 3/4"-ROCK - 35 LF.
|{8" DIA. BOR. FOR 1 3/4"-OVERBU ~ 28.3 LF.
| [WALES:
|| MC18Xx42.7 A-588 LF.
| |LACING PLATES:
|| .5" X 4" X 7" @ 1.33' A-588 LB.
| | PEDESTAL:
|| w1z X 87 A-588 1.33 LF.
| | CONCRETE PANELS:
| [IPANEL: 5.33' X 2.0' X 0.67' f£c'3000 14 /SPAN
| |FILLET WELD: - 620 IN./PILE

A-1-2
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ISLAND CREEK L.P.P.,LOGAN,WV
WALL I - QUANTITIES/SECTION - CONT.

NO. ITEM MATERIAL TOTAL
|| *%%* 20 FT. SECTION *#%#%
[
! |W14 X 283 A-538 35 LF.
| |PILES BORINGS:
|| 30" DIA. BORINGS IN ROCK - 10 LF.
{| 30" DIA. BORINGS IN OVERBURD -~ 25 LF.
| | ANCHORS :
|11 3/4" DIA. A-722 62 LF.
| |ANCHORS BORINGS:
||8" DIA. BOR. FOR 1 3/4"~ROCK - 34 LF.
||8" DIA. BOR. FOR 1 3/4"-OVERBU - 22.63 LF.
| |WALES:
|| MC18X42.7 A-588 LF.
| |LACING PLATES:
f[{ .5" X 4" X 7" @ 1.33" A-588 LB.
| | PEDESTAL:
|| W12 X 87 A-588 1.33 LF.
| | CONCRETE PANELS:
| |PANEL: 5.33' X 2.0' X 0.67' £c'3000 11 /SPAN
| |FILLET WELD: - 620 IN./PILE
I
[|*#*%* 8 FT. SECTION #*##
[
| |W14X193 A-588 31 LF.
| |PTLES BORINGS:
|| 30" DIA. BORINGS IN ROCK - 1 LF.
|| 30" DIA. BORINGS IN OVERBURD -~ 30 LF.
| | CONCRETE PANELS:
| |IPANEL: 5.33' X 2.0' X 0.67' £c'3000 11 /SPAN
i

A-T- A
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ISLAND CREEK L.P.P.,LOGAN,WV
WALL II- QUANTITIES/SECTION

ITEM MATERIAL

TOTAL

*#%% 8 FT. SECTION *w+

WALL II - BAIDEN HARWARE (STA. 0+0.82 TO 2+66.82)

i1

|1

I

1

| |[W14X193 A-588 31 LF.
| |PILES BORINGS:

|| 30" DIA. BORINGS IN ROCK - 1 LP.
|| 20" DIA. BORINGS IN OVERBURD =~ 30 LF.
| | CONCRETE PAMELS:

| |PANEL: 5.33' X 2.0" X 0.67" fc'3ioon 11 /SPAN
|

| |[#%** 20 FT. SECTION ###*

I

| |Wl4 X 283 A=-588 35 LF.
| |PILES BORINGS:

|| 30" DIA. BORINGS IN ROCK - 10 LF.
[|] 30" DIA. BORINGS IN OVERBURD - 25 LF.
| | ANCHORS :

|j1 3/4™ DIA. A=722 62 LF.
| | ANCHORS BORINGS:

| |8" DIA. BOR. FOR 1 3/4"-ROCK - 3a LF.
| |8" DIA. BOR. FOR 1 3/4"-QVERBU =~ 22.63 LF.
| |WALES:

|| MC1BX42.7 A-588 LF.
| | LACING PLATES:

Il 5" X 4™ X 7" @ 1.33¢ A-588 LB.
| | PEDESTAL:

|] Wiz X 87 A-588 1.33 LF.
| | CONCRETE PANELS:

| |PANEL: 5.33' X 2.0' X 0.67! fc'ioo0 11 /SPAN
| |FILLET WELD: - 620 IN./PILE
I

| | *** 26 FT. SECTION *#%

|1

| |[W14 X 283 A-588 41 LF.
| |PILES BORINGS:

|| 30" DIA. BORINGS IN ROCK - 10 LF.
|] 30" DIA. BORINGS IN OVERBURD - i1 LF.
| | ANCHORS :

|11 3/4™ DIA. A=722 69 LF.
| | ANCHORS BORINGS:

| | 8" DIA. BOR. FOR 1 3/4"-ROCK - 35 LF.
| |8" DIA. BOR. FOR 1 3/4"-OVERBU - 28.3 LF.
| | WALES:

|] McleX42.7 A-588 LF.
| | LACING PLATES:

] 5% X 4" X 7" @ 1.33! A-588 LB.
|jpEnESTAL: :

|] Wlz X 87 A-588 1.33 LF.
| | CONCRETE PANELS:

| |PANEL: 5.33" X 2.0'" X 0.87"' fc'3000 14 /SPAN
| | FILLET WELD: - 620 IH.;P;LE

A-T~10
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30 SEP 93 PJL
ED-DS
ISLAND CREEK L.P.P.,LOGAN,WV
WALL I - TOTAL QUANTITIES
NO. ITEM MATERIAL TOTAL

{ | PILES: I
8 || Wl4X120 A-588 322 LF. |
25 || W14X193 A-588 854 LF. |
112 || W14x283 A-588 4515 LF. |
| |PILES BORINGS: |
145 || 30" DIA. BORINGS IN ROCK - 1487 LF. |
145 || 30" DIA. BORINGS IN OVERBURD -~ 4245 LF. |
{1 |
| | ANCHORS I
|1 3/8" DIA. A-722 680 LF. |
|1 3/4" DIA. A-722 9845 LF. |
| | ANCHORS BORINGS: |
||6" DIA. BOR. FOR 1 3/8" ANCHOR |
8 || 8 BORINGS:OVERBURDEN - 317 .o
8 || 8 BORINGS: ROCK - 320 <
{{8" DIA. BOR. FOR 1 3/4" ANCHORS [
146 || 146 BORINGS:OVERBURDEN - 3876 .
146 || 146 BORINGS:ROCK 4841 .
i1 ]
| |WALES: |
|| Mc10X22 A-588 68 LF. |
|| MC18X42.7 A-588 1687 LF. |
| |LACING PLATES: I
|| .5" X 4" X 7" @ 1.33" A-588 6400 LB. |
| | PEDESTAL: |
|] W12 X 87 A-588 204 LF. |
il |
| | CONCRETE PANELS: |
1806 | |AREA COVERED:21396. SF. £c'3000 766 TONS |
H |
| | FILLET WELD: - 3848 FT. |

A-T-\y
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II
30 SEP 93 PJL
ED-DS
ISLAND CREEK,WV
WALL II - TOTAL QUANTITIES
NO. ITEM MATERIAL TOTAL
| | PILES: |
35 || W14X193 A-588 1278 LF. |
28 || W14X283 A-588 1085 LF. |
| |PILES BORINGS: I
63 || 30" DIA. BORINGS IN ROCK - 549 LF.
63 || 30" DIA. BORINGS IN OVERBURD - 1843 LF.
i |
| | ANCHORS : I
45 ||1 3/4" DIA. A-722 2957 LF. |
| | ANCHORS BORINGS: I
|{6" DIA. BOR. FOR 1 3/4" ANCHOR i
8 || 8 BORINGS:OVERBURDEN - 265 LF. |
8 || 8 BORINGS: ROCK - 374 LF. |
{{8" DIA. BOR. FOR 1 3/4" ANCHORS |
37 || 37 BORINGS:OVERBURDEN - 919 LF. |
37 || 37 BORINGS:ROCK 1183 LF. |
H ]
| |WALES: i
|| MC18X42.7 A-588 528 LF. |
| ILACING PLATES: i
[| .5" X 4" X 7" @ 1.33" A-588 1584 LB. |
| | PEDESTAL: |
|| W12 X 87 A-588 54 .
i [
| | CONCRETE PANELS: |
523 ||AREA TO BE COVERED: 6298 SF. fc'3000 273.1 TONS |
P |
| |[FILLET WELD: - 101.2 FT. |

A-TVN
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1 | Us ARy Corps |SUBWES 20 /b wy, LFP Page ~ __ Of Pages
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Ohio River Division Checked by Date

_&:aéc..&ﬁ&um. Assume 7' & bk Fr Fcls

Aocdor 1 > O = ,Z'?J&’_ﬁ..-é5_,psl<3owg, %,L
5%.32 (%)

Awvchsr & ~® 242136 # 26//35?‘ < Jeoo P g;

Apchor 3 —> gffl(; = /06 psi < Zootps qé

Shear OGN, FA,‘}nrg P/@!_(
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BSAmeorps Subject J“"/&\(ﬁl C/Egk WV A ip:rs?i»:. i OF ’Pi’:':'é‘l
‘k -of Engineers’ ) : ?‘mmm‘ if‘baf'?""“‘?gv:.
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USAnuyCorps Subject ;é‘;/ C/Egk WV A :Png*e‘i’" vger o P'
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DISTANCE

0.00
~0.10
~0.20
-0.30
=0.40
-0.50
-0.60
-0.70
~0.80
~0.90
~1.00
~1.10
-1.20
~1.30
=1.40
-1.50
~1.60
=-1.70
~1.80
-1.90
-2.00
~2.10
~-2.20
-2.30
~2.40
-2.50
-2.60
~-2.70
~-2.80
-2.90
=3.00
-3.10
-3.20
-3.30
=-3.40
~3.50
-3.60
-3.70
-3.80

PT

0.00
13.60
27.20
40.80
54.40
68.00
81.60
95.20

108.80
122.40
136.00
149.60
163.20
176.80
190.40
204.00
217.60
231.20
244.80
258.40
272.00
285.60
299.20
312.80
326.40
340.00
353.60
367.20
380.80
394.40
408.00
421.60
435.20
448.80
462.40
476.00
489.60
503.20
516.80
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PR

0.00
7.35
14.70
22.05
29.40
36.75
44.10
51.45
58.80
66.15
73.50
80.85
88.20
95.55
102.90
110.25
117.60
124.95
132.30
139.65
147.00
154.35
161.70
169.05
176.40
183.75
191.10
198.45
205.80
213.15
220.50
227.85
235.20
242.55
249.90
257.25
264.60
271.95
279.30

PL

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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DISTAMCE DISTANCE DISTANCE

OM WALL PRESSURE ON WALL PRESSURE ON WALL PRESSURE

(FT) {PSF) (FT) (PSF) (FT) (PSF)
0.00 0.00 -5.60 19.34  -11.20 23.77
=0.10 0.01 -5.70 19.70 -11.30 23.64
-0.20 0.04 -5,80 20.04 =11.40 23.51
=0.30 0.09 -5.90 20.37 -11.50 23.37
=0.40 0.17 =-6.00 20.69 =11.860 23.23
=0.50 0.26 =6.10 21.01 =11.70 23.09
=0.a0 0.37 =5.20 21.31 =11.80 22.94
-0.70 0.51 -6.30 21.60 -11.90 22.80
-0.80 0.66 -6.40 21.87 -12.00 22.64
-0.90 0.83 -6.50 22.14 -12.10 22.49
-1.00 1.02 -6.60 22.40 -12.20 22.34
-1.10 1.23 -6.70 22.65 ~-12.30 22.18
-1.20 1.46 -6.80 22.88  -12.40 22.02
=1.30 1. 7% -6.90 23.10 -12.50 21.86
=] .40 1.97 =7.00 23.31 =12.60 21.69
=1.50 2.25 =7.10 23.51 =12.70 21.53
=-1.60 2.55 =7.20 23.70 =12.80 21.36
=1.70 2.86 =-7.30 23.88 =12.90 21.1%
-1.80 3.19 -7.40 24.05 -13.00 21.03
-1.90 3.53 -7.50 24.20 -12.10 20.886
-2.00 3.88 -7.60 24.35  -13.20 20.69
-2.10 4.25 -7.70 24.48  -13.30 20.51
-2.20 4.63 -7.80 24.61  -13.40 20.34
=-2.30 5.02 -7.90 24.72  -13.50 20.17
=2.40 5.42 -8.00 24.82 -13.60 20.00
-2.50 5.83 -8.10 24.92 -13.70 19.82
-2.80 6.25 -8.20 25.00 -13.80 19.65
-2.70 6.67 -8.30 25.07 -13.90 19.47
-2.80 7.11 -8.40 25.13 -14.00 19.30
-2.80 7.55 -8.50 25.19 -14.10 19.12
=3.00 8.00 =B.60 25.23 =14.20 18.95
=3.10 8.45 =8.70 25.27 =14.30 1B.77
-3.20 8.90 -8.80 25.29 -14.40 18.60
-3.30 9.36 -8.90 25.31 -14.50 18.42
-3.40 9.83 -9,00 25.32 -14.60 18.25
-3.50 10.29 -9,10 25.32 -14.70 18.08
-3.60 10.76 -9.20 25.31 -14.80 17.90
-3.70 11.22 -5.30 25.29 -14.90 17.73
-1,80 11.69 -9.40 25.27 -15.00 17.56
-3.90 12.16 -9,50 25.24 -15.10 17.38
-4.00 12.62 -9,60 25.20 -15.20 17.21
-4.10 13.08 -9,70 25.15  -15.30 17.04
-4.20 13.54 -9,80 25.10 -15.40 16.87
=4 .30 13.99 =5.90 25.04 =15.50 16.70
-4 .40 14.44 =10.00 24.98 =15.60 16.53
-4 .50 14.89 -10.10 24.91 -15.70 16.37

-4 .60 15.33 =10.20 24.83 =15.80 16.20
=4.70 15.77 =10.30 24.75 =15.90 16.03
=4 .80 16.19 =10.40 24.66 =16.00 15.87
=4.90 16.62 =10.50 24.56 =16.10 15.71
=5.00 17.03 =10.60 24.46 =16.20 15.54
=5.10 17.44 =10.70 24.36 =16.30 15.38

=5.20 17.84 -10.80 24.25 =16.40 15.22
=5.30 18.23 =10.90 24.14 =-16.50 15.06
=5.40 18.61 =11.00 24.02 =16.60 14.90
=5.50 18.98 =-11.10 23.90 =16.70 14.74
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DISTANCE DISTANCE DISTANCE
ON WALL PRESSURE ON WALL PRESSURE ON WALL PRESSURE
(FT) (PSF) (FT) (PSF) (FT) (PSF)
-16.80 14.59  =22.40 7.81 -28.00 4.22
-16.90 14.43  =22.50 7.72 -28.10 4.18
-17.00 14.28 -22.60 7.63 =28.20 4.14
-17.10 14.12  ~22.70 7.55 -28.30 4.09
-17.20 13.97 -22.80 7.46  =-28.40 4.05
-17.30 13.82 =-22.90 7.38 =-28.50 4.01
-17.40 13.67 =-23.00 7.30 -28.60 3.96
~17.50 13.52 -23.10 7.22  -28.70 3.92
~17.60 13,38  =-23,20 7.13  -28.80 3.88
-17.70 13.23  -23.30 7.06 -28.90 3.84
-17.80 13.09  -23.40 6.98 -29.00 3.80
-17.90 12.94 -23.50 6.90 -29.10 3.76
-18.00 12.80 =23.60 6.82 =-29.20 3.72
-18.10 12.66 ~23.70 6.75 -29.30 3.69
~-18.20 12.52 -23.80 6.67 =29.40 3.65
~18.30 12.38  ~-23.90 6.60 =29.50 3.61
~-18.40 12.25 ~24.00 6.53 =29.60 3.57
-18.50 12.11  -24.10 6.45 =29.70 3.54
~18.60 11.98  ~24.20 6.38 =29.80 3.50
~18.70 11.85 =24.30 6.31 =29.90 3.46
-18.80 11.71  -24.40 6.24 =30.00 3.43
-18.90 11.58 -24.50 6.17 =30.10 3.39
-19.00 11.46 -24.60 6.10 -30.20 3.36
~19.10 11.33  ~24.70 6.04 =30.30 3.33
-19.20 11.20 =-24.80 5.97 =30.40 3.29
~19.30 11.08  =-24.90 5.91 =30.50 3.26
-19.40 10.95 ~25.00 5.84 =-30.60 3.23
~19.50 10.83 -25.10 5.78 =30.70 3.19
-19.60 10.71  -25.20 5.71 =30.80 3.16
~19.70 10.59 =25.30 5.65 =30.90 3.13
-19.80 10.47 -25.40 5.59 =31.00 3.10
~19.90 10.35 =~25.50 5.53 =31.10 3.07
-20.00 10.24 -25.60 5.47 =31.20 3.04
~20.10 10.12 -25.70 5.41 =31.30 3.01
-20.20 10.01 =25.80 5.35 =31.40 2.98
-20.30 9.90 =25.90 5.29 =31.50 2.95
-20.40 9.78 =26.00 5.24 ~=31.60 2.92
-20.50 9.67 =26.10 5.18 =31.70 2.89
-20.60 9.57 ~26.20 5.12 =31.80 2.86
-20.70 9.46 =26.30 5.07 =31.90 2.83
-20.80 9.35 -26.40 5.01 ~-32.00 2.80
~20.90 9.25 ~26.50 4.96
~21.00 9.14 ~26.60 4.91
~21.10 9.04 =26.70 4.85
-21.20 8.94 -26.80 4.80
-21.30 8.84 ~26.90 4.75
-21.40 8.74 =27.00 4.70
-21.50 8.64 ~27.10 4.65
-21.60 8.54 ~27.20 4.60
<21.70 8.45 =27.30 4.55
-21.80 8.35 =27.40 4.50
-21.90 8.26 =27.50 4.45
-22.00 8.17 -27.60 4.41
-22.10 8.07 =27.70 4.36
-22.20 7.98 -27.80 4.31
-22.30 7.89 ~27.90 4.27

£y " _ o



328

TITL  ISLAND CREEK, WY, LPP
TITL POST AND PANEL  WALL
TITL  32°¢  WALL, L.c. #

STRU 4 .15000 625.00 1.00000
.00 625.00
.00 672.00
2.00 672.00
2.00 625.00
soLT 11 40.00 7.20C .1250 631.00
-50.00 631,00
SORT 11 40.00 7.200 .1250 631.00
50.00 631,00
SOST 40.00 7.20000
METH 1 .
VATR 620.00 620.00 06250 0.
EQAC .06700 .10000
FACT .50 1.50 1.0000
HOLO 2 85.66
END

A-1-3]|
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PROGRAM CSLIDE - ECHOPRINT

P —

DATE: 11-01-93 TIME: 15:09:30

ISLAND CREEFR, WV, LFP

POST AND PANEL WALL

32' WALL, L.C. ¥l

SINGLE FAILURE PLANE ANALYSIS

HYDROSTATIC WATER FORCE COMPUTED FOR WEDGES

NO OF CORNERS IN STRUCTURE ========== 4
DENSITY OF CONCRETE ---—--—-——- e . 1500 (KCF}
DENSITY OF WATER . 0625 (KCF}
WATER LEVEL LEFT SIDE ———=—=——m===—mn 620.00(FT)
WATER LEVEL RIGHT SIDE -—===sesemmme= 620.00(FT)
NO. OF SOIL LAYERS LEFT SIDE -—--—=—m 1
NO. OF SOIL LAYERS RIGHT SIDE ------- 1

ELEV. OF WEDGE-STRUCTURE INTERSECTION
OH ACTIVE SIDE OF STRUCTURE ==-—====== 625.000(FT)

STRUCTURE INFORMATION

POINT X~-COORD ¥~-COORD
1 .00 625.00
2 .00 672.00
3 2.00 672.00
4 2.00 625.00

LEFTSIDE SOIL DATA

FRICTION UNIT ELEV AT
LAYER ANGLE COHESION WEIGHT STRUCTURE
HO. {DEG) (ESF) (RCF) (FT)
1 40.00 7.2000 125 631.00
LAYER POINT NO. 1

HO X-COORD ¥-COORD

1 =50.00 631.00

A-I-36
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SOIL DATA BELOW STRUCITURE

FRICTION ANGLE ~wm—====m~= 40.00
COHESION 7.2000

RIGHTSIDE SOIL DATA

FRICTION UNIT ELEV AT
LAYER ANGLE COHESION WEIGHT STRUCTURE
NO. (DEG) (KSF) (KCF) (FT)
1 40.00 7.2000 .125 631.00
LAYER POINT NO. 1

NO X-COORD Y-COORD

1 50.00 631.00

SEISMIC ACCELERATIONS

VERTICAL ==mmmmmm - .067
HORIZONTAL —===mmm .100

HORIZONTAL LOADS

WEDGE NO LOAD

2 85.660

PROGRAM CSLIDE -~ FINAL RESULTS

DATE: 11-01-93 TIME: 15:09:46

ISLAND CREEK, WV, LPP
POST AND PANEL WALL
32' WALL, L.C. #1
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SINGLE FAILURE PLANE ANALYSIS

HYDROSTATIC WATER FORCE COMPUTED FOR WEDGES

HORIZONTAL LOADS

- VERTICAL
WEDGE LEFT SIDE RIGHT SIDE LOAD
NUMBER (KIPS) (KIPS) (RIPS)
1 .163 .000 .109
2 87.070 .000 .945
3 .315 .000 211
WATER PRESSURES ON WEDGES
LEFTSIDE WEDGES
WEDGE NO. TOP PRESSURE BOTTOM PRESSURE
(KSF) (KSF)
1 .000 .000
STRUCTURAL WEDGE
X-COORD.  PRESSURE
(FT) (KSF)
.00 .000
2.00 .000
RIGHTSIDE WEDGES
WEDGE NO. TOP PRESSURE BOTTOM PRESSURE
(KSF) (KSF)
3 .000 .000
WEDGE FAILURE TOTAL WEIGHT SUBMERGED UPLIFT
NUMBER ANGLE LENGTH OF WEDGE LENGTH FORCE
(DEG) (FT) (KIPS) (FT) (KIPS)
1 -54.056 7.411 1.631 .000 .000
2 .000 2.000 14.100 .000 .000
3 35.533 10.324 3.151 .000 .000

A-T-34
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WEDGE NET FORCE
NUMBER ON WEDGE
(KIPS)
1 23.531
2 -76.212
3 52.681
SUM OF FORCES ON SYSTEM -~=- .000

FACTOR OF SAFETY -==-==—wwe—- 2.489

A-~I-39



1000
1010
1020
1030
1040
1050
1060
1062
1065
1066
1067
1070
1080
1090
1100
1110
1120
1130
1135
1136
1137
1138
1139
1140
1150
1155
1160
1170
1180
ns
1190

tISLAND CREEK  LPP,  LOGAN, WV
'POST  AND PANEL  WALL
fWALL  HEIGHT = 32', W4 x 233
‘TWO  ANCHORS, 4' € TO C SPACING, L.c. 1
WALL 672.00 2.900&+07 7.53E402 17.138+00
WALL 625.00
ANCHOR 663.00 F 5.93E+04 3.55E+04 3.55E+04 2. 116404
ANCHOR 647.00 f 10.00E+04 &.0E+04 6.0E+04 7.10E+04
ANCHOR 631.00 R 10.00E+04 0.00 0.00 6.00
ANCHOR 628.00 R 10.00E+04 0.00 0.00 0.00
ANCHOR 625.00 R 10.00£+04 0.00 0.00 0.00
SURFACE RIGHTSIDE 1
.00 672.00
SURFACE LEFTSIDE 1
.00 640,00
SOIL  RIGHTSIDE STRENGTH 7
136,00 110.00 28.0 .00 .0 .00 1.8 1.8
129.00 110.00 28.0 .00 .0 .00 1.8 1.8
122.00 110.00 28.0 .00 .0 .00 1.8 1.8
131.00 123.00 30.0 .00 .0 .00 52.0 52.0
123.00 110.00 28.0 .00 .0 .00 1.1 1.1
124.00 114.00 32.0 .00 .0 .00 3.5 3.5
125.00 125.00 40.0 50.00 .0 .00 0.1 0.1
SCIL LEFTSIDE STRENGTH 3
123.00 110,00 28.0 .00 .0 .00 1.1 1.1
124.00 114.00 32.0 .00 .0 .00 3.5 3.5
125.00 125.00 40.0 50.00 .0 .00 0.1 0.1
WATER  ELEVATIONS 62.50 672.00 642,00
H D 10 672 0 670.9 2.46 685.8 42.82 664.2 49.22 653.0 50.44
660.6 47,02 652.8 22.40 &49.5 15.44 6455 9.92 640.0 5.60
FINISH

337
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1.000€+00
1.000£+00
0.00
0.00
0.00

659.20
647.60
643.90
641.40
638.20
631.00

638.20
631.00
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PROGRAM CWALSSI - SOIL-STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WALLS
DATE: 30-AUG-1993 TIME: 16.44.07

INPUT DATA
I.-~HEADING:
'ISLAND CREEK LPP, LOGAN, WV
*‘POST AND PANEL WALL
'WALL HEIGHT = 32', W14 X 233

*TWO ANCHORS, 4' C TO C SPACING, L.C. 1

I1.~-WALL SEGMENT DATA

ELEVATION CROSS
AT TOP OF MODULUS OF MOMENT OF SECTION
SEGMENT ELASTICICTY INERTIA AREA

(FT) (PSI) (IN*#4) (SQIN)
672.00 2.900E+07 753.00 17.13
ELEVATION AT BOTTOM OF WALL =  625.00 (FT).

III.~-ANCHOR DATA

ULTIMATE PRE~ ULTIMATE

ELEVATION  ANCHOR TENSION STRESS  COMPRESSION ANCHOR ANCHOR

AT WALL TYPB FORCE FORCE FORCE STIFFNESS SLOPB

(FT) ('R/F") (LB) (LB) (LB) (LB/IN) (FT)

663.00 FLEXIBLE 5.93E+04 3.55E+04 3.55E+04 2.110E+04 1.00

647.00 FLEXIBLE  1.00E+05 6.00E+04 6.00E+04  7.100E+04 1.00
631,00 RIGID
628.00 RIGID
625.00 RIGID

IV.--SURFACE POINT DATA

IV.A.~~RIGHTSIDE

DIST. FROM ELEVATION
WALL (FT) (FT)
.00 672.00
IV.B.-- LEFTSIDE
DIST. FROM ELEVATION
WALL (FT) (FT)
.00 640.00

V.~--SOIL LAYER DATA

V.A.~--RIGHTSIDE LAYER DATA

ANGLE OF ANGLE OF WALL
<UNIT WEIGET> INTERNAL COH- WALL ADH- <STIFF. COBF.> <--~BOTTOM-->
SAT. MOIST FRICTION ESION FRICTION ESION ACT. PASS. ELEV. SLOPE

A-1- %6
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(PCF)  (PCF) (DEG)  (PSF) (DEG}  (PSF) (PCI) (PCI) (FT) (FT)
136.00 110.00 28.00 .00 .00 .00 1.80 1.80 659.20 .00
129.00 110.00 28.00 .00 .00 00 1.80 1.80 647.60 .00
122.00 110.00 28.00 .00 .00 .00 1.80 1.80 643.90 .00
131.00 123.00 30.00 .00 .00 .00 52.00 52.00 641.40 .00
123.00 110.00 28.00 .00 .00 .00 1.10 1.10 638.20 .00
124.00 114.00 32.00 .00 .00 .00 3.50 3.50 631.00 .00
125.00 125.00 40.00 50.00 .00 .00 .10 .10

V.B.~- LEFTSIDE LAYER DATA

ANGLE OF ANGLE OF WALL
<UNIT WEIGHT> INTERNAL COH~ WALL  ADH~ <STIFF. COEF.> <--BOTTOM-->
SAT. MOIST FRICTION ESION FRICTION ESION ACT. PASS. ELEV. SLOPE
(PCF)  (PCF) (DEG)  (PSF) (DEG)  (PSF) (PCI) (PCI) (PT) (FT)
123.00 110.00 28.00 .00 .00 .00 1.10 1.10 638.20 .00
124.00 114.00 32,00 .00 .00 .00 3.50 3.50 631.00 .00
125.00 125.00 40.00 50.00 .00 .00 .10 .10

VI.-~INTERACTION ZONE DATA
NONE

VII.~--WATER DATA
UNIT WEIGHT = 62.50 (PCF)
RIGHTSIDE ELEVATION = 672.00 (FT)

LEPTSIDE ELEVATION = 642.00 (PT)
NO SEEPAGE

VIII.~~-SURFACE LOADS
NONE
IX.~-~HORIZONTAL LOADS
IX.A.-~-EARTHQUAKE ACCELERATION = .00 (G'S)

IX.B.~-HORIZONTAL LINE LOADS
NONE

IX.C.~~HORIZONTAL DISTRIBUTED LOADS

ELEVATION DIST. LOAD
(FT) (PSF)
672.00 .00
670.90 2.46
665.80 42.62
664.20 49.22
663.00 50.64
660.60 47.02
652.80 22.40
649.50 15.44
645.50 9.92
640.00 5.60

A-T-~47
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PROGRAM CWALSSI -~ SOIL-STRUCTURE INTERACTION ANALYSIS QF SHEET PILE WALLS
DATE: 30-AUG-1993 TIME: 16.44.45

SUMMARY OF RESULTS

I.A.--MAXIMA

MAXIMUM MINIMUM
BENDING MOMENT (LB-FT) : 9.802E+04 ~3.132E+04
AT ELEVATION (FT) : 631.00 655.00
DEFLECTION (IN) : 3.914E-01 ~3.360E~03
AT ELEVATION (FT) : 658.00 630.00
RIGHTSIDE SOIL PRESSURE (PSF): 1288.02
AT ELEVATION (FT) : 631.00
LEFTSIDE SOIL PRESSURE (PSF) : 331.03
AT ELEVATION (FT) : 625.00
I.B.-~ANCHOR FORCES
ELEVATION ANCHOR ANCHOR ANCHOR
AT ANCHOR TYPE DEFORMATION FORCE
(FT) (IN) (LB)
663.00 FLEXIBLE .29 24375.09
647.00 FLEXIBLE .21 59330.16
631.00 RIGID .00 70721.13
628.00 RIGID .00 ~-39045.31
625.00 RIGID .00 11156.44

PROGRAM CWALSSI - SOIL~STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WALLS
DATE: 30-AUG~1993 TIMBE: 16.44.45

COMPLETE RESULTS

II.A.~-WALL DEFLECTIONS AND FORCES

o e o ] DEFLECTION-——===~ > <--WALL INTERNAL FORCES->

ELEVATION AXIAL LATERAL AXIAL SHEAR MOMENT
(FT) (IN) (IN) (LB) (LB)  (LB-FT)
672,00 -3.173E-02 3.674E-01 . Q. 0.
671.50 -3,173E~02 3.678E~01 Q. 13. 2,
671.00 -3.173E-02 3.682E~01 0. 51. 17.
670.90 -3.173E~02 3.683E-01 0. 61. 22.
670.50 -3.173E-02 3.686E-01 0. 115. 57.
670.00 -3.173E~02 3.690E~01 0. 205. 136.

. A-F-4R



669.50
669.00
EE8.50
668.00
667.50
667.00
666.50
666.00
665.80
665.50
665.00
6£64.50
664.20
654,00
663.50
663.00+
663.00-
662.50
662.00
661.50
661.00
660,60
660.50
660.00
659.50
659.20+
659.20-
659.00
658.50
658.00
657.50
657.00
656.50
656.00
655.50
655.00
654.50
654.00
653.50
653.00
652.80
652.50
652.00
651.50
651.00
650.50
650.00
649.50
649.00
648.50
648.00
647 .60+
647.60-
647.50
647.00+
647.00-
646.50
646.00
645.50
645.00
644.50
644.00
643.90+
643.90-

=3.173E-02
=3,173E-02
=3.173E=-02
=-3.173E-02
=3.173E=-02
=3.173E-02
=-3.173E=-02
=3.173E-02
=3.173E-02
-3.173E-02
=-3.173E-D2
-3.173E-02
=3.173E-02
=-3.173E-02
=3.173E-02
=-3.173E-02
=-3.173E-02
=3,.155E-02
=3.138E-02
=-3.120E-02
=3.103E-02
-3.088E-02
=1.085E-02
-3.067E=-02
-3.050E-02
-3.039E-02
=3.039E-02
=3.033E-02
=3.015E-02
=2.997E-02
-2.979E-02
-2.962E-02
=2.944E-02
=2.927E-02
=2.909E-02
-2.891E-02
=2.874E-02
~2.856E-02
-2.839E-02
=-2.821E-02
-2.814E-02
-2.803E-02
=2.786E-02
=-2.768E-02
-2.751E-02
=-2.733E-02
=-2.715B=02
-2.698E=02
=2.680E-02
=2.663E-02
=2.645E-02
-2.631E-02
-2.631E-02
-2.627E-02
-2.610E-02
-2.610E=-02
=-2.551E-02
=2.491E-02
-2.432E-02
=2.373E-02
=2.313E-02
-2.254E-02
-2.242E-02
=-2.242E-02
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31.693E-01
3.697E-01
3.701E-01
3. TOGE-01
3.710E-01
3.715E-01
31.720B-01
3.726E-01
3.728E-01
3.732E-01
3.740E-01
3.748E-01
3.754E-01
3.758E-01
3,770E-01
3.784E-01
3.784E-01
3.801E-01
3.818E-01
3.837E-01
3.855E-01
3.B69E-01
3.872E-01
3.887E-01
3.899E-01
3.905E-01
3.905E-01
31.908E-01
3.913E-01
3.914E-01
3.910E-01
3.900E-01
3.885E-01
3.864E-01
3.836E=01
3.803E-01
3.763E-01
3.718E-01
3.666E-01
3.608E-01
3.584E-01
3.546E-01
3.478E-01
3.406E-01
3.330E-01
3.251E-01
3.169E-01
3.087TE-01
3.004E-01
2.922E-01
2.B42E-01
2.780E-01
2.780E-01
2.765E-01
2.693E-01
2.693E-01
2.628E-01
2.56TE-01
2.510E-01
2.454E-01
2.400E-01
2.344E-01
2.333E-01
2.333E-01

=14569,
-14569.
=14569.
=14569.
=14569.
-14569.
-14569.
-14569.
-14569.
-14569,
=14569.
~14569.
=14569.
=14569.
-14569.
=-14569.
=14569.
=14569.
=14569.
-14569.
=-14569.
=14569.
=-14569.
=-14569.
=14569.
-14569.
=14569.
=14569.
-14569.
-14569.
-14569.
=14569.
-14569.
=14569.
=14569.
=14569.
=14569.
=14569.
=14569.
-49110.
-49110.
=49110.
=-49110.
=49110.
=49110.
-49110.
-49110.
=49110.
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322.
466.
637.
83s.
1059.
1310.
1588.
1893.
2022,
2224.
2581.
2964.
3206.
aara.
i8o6.
4265.
=10304.
-9821.
=9313.
-8781.
-8235.
=7762.
=-7644.
=7039.
-6410.
=-6022.
-6022.
=-5758.
=-5084.
-4387.
=3667.
-2924.
=2157.
=1368.
=555.
281.
1140.
2022.
2928.
38s7.
4236.
4B810.
5787.
6787.
Ta8ll.
8as0.
9932.
11028.
12148.
13293.
l4462.
15415.
15415.
15655.
16869.
=17672.
-16434.
=15173.
-13889.
=132582.
=11350.
-9896.
-9622.
=9622.

267.
463.
738.
1104.
1577.
2168.
2892.
3761.
4152.
4789.
5989.
7374.
8299.
8957.
10750.
12767.
12767.
7734.
2950.
=1575.
-5827.
=-9025.
=-9795.
=13467.
=-16830.
=18695.
=1B695.
=19873.
=22585.
=24954.
-26968.,
-28617.
-29888.
=30770.
=31252.
=31321.
=-30967.
-30178.
=28941.
=27246.
-26436.
-25080.
-22431.
-19289.
=15640.
=11473.
-6777.
=1538.
4256.
10615.
17553.
23538.
23528.
25081.
33211.
33211.
24683,
16780.
9514.
2895.
-3064.
-8351.
=-9327.
=-9327.



643.50
643.00
642.50
642.00
641.50
641.40+
641.40-
641.00
640.50
640.00
639.50
639.00
638.50
638.20+
638.20-
638.00
637.50
637.00
636.50
636.00
635.50
635.00
634.50
634.00
633.50
633.00
632.50
632.00
631.50
631.00+
631.00~-
630.50
630.00
629,50
629.00
628.50
628,00+
628,00~
627.50
627.00
626.50
626.00
625,50
625,00

1I.B.~--SOIL PRESSURES

ELEVATION

(FT)
672.00
671.50
671.00
670.90
670.50
670.00
669.50
669.00
668.50
668.00
667.50
667.00
666.50
666.00
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-2.195E-02 2.287E-01  -49110. -8652,
-2.135E-02 2.228E-01 -49110. ~7420.
-2.076E-02 2.165E-01  -49110. -6167.
-2.017E-02 2.097E-01  -49110. -4892,
-1.957E-02 2.026E-01  -49110. -3605.
~1.946E-02 2.011E-01  -45110. -3346.
~1.946E-02 2.011E-01  -49110. -3346.
-1.898E-02 1.949E-01  -49110. -2156.
-1.839E-02 1.867E-01  -49110. -660.
-1.779E-02 1.780E-01  -49110. 845.
~1.720E-02 1.688E-01  ~-49110. 2350.
-1.661E-02 1.590E-01  =-49110. 1856.
-1.602E-02 1.487E-01  -49110. 5362.
-1.566E-02 1.423g-01 .-49110. 6265.
-1.566E-02 1.423E~01  =-49110. 6265.
-1.542E-02 1.379E~-01  -49110. 6831.
~1.483E-02 1.268E-01  -49110. 8248,
-1.424E-02 1.154E-01  -49110. 9665.
-1.364E-02 1.037E-01  -49110. 11085.
-1.305E~02 9.193E-02  -49110. 12507.
-1.246E-02 8.014E-02  =-49110. 13932.
-1.186E-02 6.847E-02  -49110. 15359.
-1.127E-02 5.707E-02  -49110. 16790.
-1.068E-02 4.611E-02 -49110. 18224.
-1.008E-02 3.574E-02  -49110. 19661.
-9.490E-03 2.617E-02  ~49110. 21101.
-8.897E-03 1.758E-02  -49110. 22545,
-8.304E-03 1.020E-02 -49110. 23991,
-7.711E-03 4.260E-03  -49110. 25440.
-7.1188-03 0.000E+00  -49110. 26891,
~7.118E-03 0.000E+00  -49110. -43830.
-6.525E-03 -2.436E-03 -49110. -42501.
-5.931E-03 -3.360E-03  -49110. =-41173.
-5.338E-03 -3.183E-03 -49110. -39844.
-4.745E-03  ~-2.309E-03  -49110. -38515.
-4,152E-03 -1.123E-03  -49110. -37187.
-3,559E-03 0.000E+00  -49110. ~-35858.
-3.559E~03 0.000E+00 -49110. 3187.
-2.966E~03 7.625E-04 -49110. 451S.
-2.373E-03 1.1398-03  -49110. 5844.
~1.779E-03 1.179E-03  -49110. 7172.
-1.186E-03 9.494E-04 -49110. 8500.
-5.931E-04 5.260E-04 -49110. 9828.
0.000E+00 0.000E+00  -49110. 11156.
Cw=mmmwwweeS0IL, PRESSURES (PSF)——e—=——== >
LEFTSIDE RIGHTSIDE NET
.00 .00 .00
.00 18.33 18.33
.00 36.67 36.67
.00 40.33 40.33
.00 55.00 55.00
.00 73.32 73.32
.00 91.65 91.65
.00 109.97 109.97
.00 128.29 128.29
.00 146.60 146.60
.00 164.92 164.92
.00 183.23 183.23
.00 201.53 201.53
.00 219.83 219.83
A-I-50

-12982.
-17001.
-20398.
-23164.
-25288.
-25636.
-25636.
~26737.
-27441.
-27395.
-26596.
-25045.
-22740.
~20996.
~-20996.
-19687.
~15917.
-11439.
~6251.
-353.
6256.
13579.
21616.
30370.
39841.
50031.
60943.
72576.
84934.
98017.
98017.
76434.
5551S.
35261.
15671.
~3254.
-21515.
-21515.
~19590.
-17000.
~13746.
~9828.
-5246.
0.



665.80
665.50
665.00
664.50
664.20
664.00
663.50
663.00+
663.00-
662.50
662.00
661,50
661.00
660.60
660.50
660.00
659.50
659.20+
659,20~
659.00
658.50
658.00
657.50
657.00
656.50
656.00
655.50
655.00
654.50
654.00
653.50
653.00
652.80
652.50
652.00
651.50
651.00
650.50
650.00
649.50
649.00
648.50
648.00
647.60+
647.60-
647.50
647.00+
647.00~
646.50
646.00
645.50
645.00
644.50
644.00
643.90+
643.90~
643.50
643.00
642.50
642.00
641.50
641.40+
641.40-
641.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
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227.15
238.12
256.41
274.68
285.64
292.94
311.19
329.41
329.41
347.62
365.80
383.97
402.13
416.65
420.28
438.44
456.61
467.52
464.19
470.73
487.09
503.48
519.93
536.43
553.00
569.65
586.37
603.19
620.10
637.11
654.22
671.44
678.36
688.77
706.20
723.74
741.38
759.11
776.92
794.80
812.75
830.73
848.72
863.12
857.80
861.05
877.29
877.29
893.46
909.58
925.67
941.76
957.87
974.03
977.27
644.12
653.25
664.67
676.08
687.50
698.92
701.20

1089.01

1102.37

A-T=5¢

227.15
238.12
256.41
274.68
285.64
292.94
311.19
329.41
329.41
347.62
365.80
383,97
402,13
416.65
420.28
438.44
456.61
467.52
464.19
470.73
487.09
503.48
519.93
536.43
553.00
569.65
586.37
603.19
620.10
637.11
654.22
671.44
678.36
688.77
706.20
723.74
741.38
759.11
776.92
794.80
812.75
830.73
848.72
863.12
857.80
861.05
877.29
877.29
893.46
909.58
925.67
941.76
957.87
974.03
977.27
644.12

© 653.25

664.67
676.08
687.50
698.92
701.20
1089.01
1102.37



640.50
640.00
639.50
639.00
638.50
638.20+
638.20-
638.00
637.50
637.00
636.50
636.00
635.50
635.00
634.50
634.00
633.50
633.00
632.50
632.00
631.50
631.00+
631.00-
630.50
630.00
629.50
629.00
628.50
628.00+
628.00-
627.50
627.00
626.50
626.00
625.50
625.00
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.qQ
.00
16.94
33.78
50.50
60.48
59.66
66.11
81.96
97.40
112.43
127.06
141.29
155.14
168.65
181.86
194.84
207.65
220.39
233.17
246.10
259.34
197.07
208.13
219.24
230.40
241.61
252.83
264.05
264.05
275.26
286.45
297.62
308.77
319.90
331.03

A-T-5d

1119.17
1136.08
1153.10
1170.23
1187.46
1197.86
1014.54
1021.98
1040.79
1059.88
1079.23
1098.78
1118.47
1138.25
1158.03
1177.74
1197.27
1216.51
1235.35
1253.65
1271.26
1288.02
978.76
990.44
1001.81
1012.94
1023.92
1034.83
1045.74
1045.74
1056.73
1067.80
1078.95
1090.17
1101.43
1112.72

1119.17
1136.08
1136.16
1136.45
1136.96
1137.38
954.88
955.87
958.83
962.48
966.79
971,72
977.18
983.11
989.38
995.88
1002.43
1008.86
1014.96
1020.48
1025.16
1028.68
781.69
782.32
782.57
782.54
782.32
782.00
781.69
781.69
781.47
781.36
781.34
781.40
781.53
781.69



1000
1010
1020
1030
1040
1050
1065
1066
1067
1070
1080
1090
1100
1110
1120
1130
1135
1136
1137
1138
1139
1140
1150
1151
1152
1153
1154
1155
1156
1160
1170
1190
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' ISLAND CREEK LPP, LOGAN, WV
‘POST AND PANEL WALL
'WALL HEIGHT = 32°', W14 X 233

*NO ANCHORS, 4' € TO C SPACING, L.C. 2
WALL 672.00 2.900E+07 7.53E+02 17.13E+00

WALL 625.00
ANCHOR 631.00 R 10.00E+04 0.00
ANCHOR 628.00 R 10.00E+04 0.00
ANCHOR 625.00 R 10.00E+04 0.00
SURFACE RIGHTSIDE 1

.00 666.00
SURFACE LEFTSIDE 4

.00 664.00 18.0 658.00
SOIL RIGHTSIDE STRENGTH 7

136.00 110.00 28.0 .00 .0
129.00 110.00 28.0 .00 .0
122.00 110.00 28.0 .00 .0
131.00 123.00 30.0 .00 .0
123.00 110.00 28.0 .00 .0
124.00 114.00 32.0 .00 .0

125.00 125.00 40.0 50.00 .0
SOIL LEFTSIDE STRENGTH 8

136.00 110.00 28.0 .00 .0
129.00 110.00 28.0 .00 -0
122.00 110.00 28.0 .00 .0
131.00 123.00 30.0 .00 .0
131.00 123.00 30.0 .00 .0
123.00 110.00 28.0 .00 .0
124.00 114.00 32.0 .00 .0

125.00 125.00 40.0 50.00 .0
WATER ELEVATIONS 62.50 666.00
PINISH

0.00 0.00
0.00 0.00
0.00 0.00

0.00
0.00
0.00

37.0 654.00 45.0 645.00

.00
.00
.00
.00
.00
.00
.00

R IR
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.00
.00
.00
.00
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.00
642.00

o
-

A-T-53

659.20
647.60
643.90
641.40
638.20
631.00

659.20
647.60
643.90
642.00
641.40
638.20
631.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
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PROGRAM CWALSSI - SOIL-STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WALLS
DATE: 27-AUG-1993 TIME: 17.09.37

INPUT DATA
I.--HEADING:
'ISLAND CREEK LPP, LOGAN, WV
‘POST AND PANEL WALL
'WALL HEIGHT = 32°', W14 X 233

'NO ANCHORS, 4' C TO C SPACING, L.C. 2

II.~-WALL SEGMENT DATA

ELEVATION CROSS
AT TOP OF MODULUS OF MOMENT OF SECTION
SEGMENT ELASTICICTY INERTIA AREA

(FT) (PSI) (IN**4) (SQIN)
672.00 2.900E+07 753.00 17.13
ELEVATION AT BOTTOM OF WALL = 625.00 (FT).

III.--ANCHOR DATA

ULTIMATE PRE- ULTIMATE
ELEVATION  ANCHOR TENSION STRESS  COMPRESSION ANCHOR ANCHOR
AT WALL TYPE FORCE FORCE FORCE STIFFNESS SLOPE
(FT) ('R/F') (LB) (LB) (LB) {LB/IN) (FT)
631.00 RIGID
628.00 RIGID
625.00 RIGID

IV.-~SURFACE POINT DATA

IV.A.~~RIGHTSIDE

DIST. FROM ELEVATION
WALL (FT) (FT)
.00 666.00
IV.B.-- LEFTSIDE
DIST. FROM ELEVATION
WALL (FT) (FT)
.00 664.00
18.00 658.00
37.00 654.00
45.00 645.00

V.--SOIL LAYER DATA

V.A.~--RIGHTSIDE LAYER DATA
ANGLE OF ANGLE OF WALL
<UNIT WEIGHT> INTERNAL COH- WALL ADH~  <STIFF. COEF.> <~~BOTTOM-->

A-I-568
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SAT. MOIST FRICTION ESION FRICTION ESION ACT. PASS. ELEV. SLOPE
(PCF)  (PCF) (DEG)  (PSF) (DEG)  (PSF) (PCI) (PCI) (FT) (FT)
136.00 110.00 28.00 .00 .00 .00 1.80 1.80 659.20 .00
129.00 110.00 28.00 .00 .00 .00 1.80 1.80 647.60 .0¢
122.00 110.00 28.00 .00 .00 .00 1.80 1.80 643.90 .0q
131.00 123.00 30.00 .00 .00 .00 52,00 52.00 641.40 .00
123.00 110.00 28.00 .00 .00 .00 1.10 1.10 638.20 .00
124.00 114.00 32.00 .00 .00 .00 3.50 3.50 631.00 .00
125,00 125.00 40.00 50.00 .00 .00 .10 .10

V.B.~~ LEFTSIDE LAYER DATA

ANGLE OF ANGLE OF WALL
<UNIT WEIGHT> INTERNAL COH- WALL  ADH- <STIFF. COEF.> <==-BOTTOM-~>
SAT. = MOIST FRICTION ESION FRICTION ESION ACT. PASS. ELEV. SLOPE
(PCF)  (BCF) (DEG)  (PSF) (DEG)  (PSF) (PCI) (PCI) (FT) (FT)

136.00 110.00 28.00 .00 .00 .00  3.00 3.00 659.20 .00
129.00 110.00 28.00 .00 .00 .00 3.00 3.00 647.60 .00
122.00 110.00 28.00 .00 .00 .00 3.00 3.00 643.90 .00
131.00 123.00 30.00 .00 .00 .00 86.60 86.60 642.00 .00
131.00 123.00 30.00 .00 .00 .00 52.00 52.00 641.40 .00
123.00 110.00 28.00 .00 .00 .00 1.10 1.10 638.20 .00
124.00 114.00 32.00 .00 .00 .00  3.50 3.50 631.00 .00
125.00 125.00 40.00 50.00 .00 .00 .10 .10

VI.-~INTERACTION ZONE DATA
NONE

VII.--WATER DATA

UNIT WEIGHT
RIGHTSIDE ELEVATION
LEFTSIDE ELEVATION
NO SEEPAGE

62.50 (PCF)
666.00 (FT)
642.00 (FT)

R

VIII.--SURFACE LOADS
NONE

IX.-~HORIZONTAL LOADS
NONE

PROGRAM CWALSSI - SOIL-STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WALLS
DATE: 27-AUG-1993 TIMB: 17.13.36

Y OF RE TS

A-T-59
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I.A.-~MAXIMA

MAXTMUM MINIMUM
BENDING MOHMENT (LB-FT) H 1.217E+05 =2.907E+04
AT ELEVATION (FT) H 631.00 628.00
DEFLECTION (IN) ] 3,.851E+00 =-4.240E-03
AT ELEVATION (FT) ] 672.00 630.00
RIGHTSIDE SOIL PRESSURE (PSF): 1080.72
AT ELEVATION (FT) 1 631.00
LEFTSIDE SOIL PRESSURE (PSF) = 4897.94
AT ELEVATION (FT) H 642.00
I.B.-=-ANCHOR FORCES
ELEVATION ANCHOR ANCHOR ANCHOR
AT ANCHOR TYPE DEFORMATION FORCE
{FT} (IN) {LB)
631.00 RIGID .00 62B60.24
628.00 RIGID .00 -56321.30
625.00 RIGID 00 11496.72

PROGRAM CWALSSI - SOIL-STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WALLS
DATE: 27-AUG-1953 TIME: 17.13.36

ITI.A.=--WALL DEFLECTIONS AND FORCES

B DEFLECTION=-——- > <==WALL INTERNAL FORCES->
ELEVATION AXIAL LATERAL AXIAL SHEAR MOMENT
(FT) (IN) {IN} (LB) (LB}  (LB-FT}
672.00 0.000E+00Q 3.851E+00 Q. 0. 0.
671.50 0.000E+00 3.792E+00 0. 0. 0.
671.00 0.000E+00 3.T734E+00 Q. 0. 0.
670.50 0.000E+00Q 3.676E+00 0. 0. 0.
670.00 0.000E+00 3.61TE+Q0Q a. Q. a.
669.50 0.000E+00Q 3.559E+00 a. 0. 0.
669.00 0.000E+0Q 3.500E+00 0. 0. 0.
668.50 0.000E+C0Q 3.442E+00 0. a. 0.
668.00 0.000E+00 3.383E+00 0. 0. 0.
667.50 0.000E+00 3.325E+00 Q. Q. Q.
667.00 0.000E+00 3.326TE+00 a. 0. Q.
666,50 0.000E+0Q 3.208E+00 0. 0. 4]
666.00 0.000E+0Q 3.150E+00 Q. 0. o
665.50 0.000E+00 3.091E+00 0. 11. 2.
665.00 0.000E+0Q 3.033E+00 Q. 45. 15.
664.50 0.000E+00Q 2.975E+00 a, 100. 50
664.00 0.000E+00 2.916E+00 0. 178. 119.
663.50 0.000E+00 2.8B58E+00 0. 267. 230.
663.00 0.000E+00 2.T99E+00 Q. i56. 3a6.

A-I-¢7



662.50
662.00
661.50
661.00
660.50
660.00
659.50
659.20
659.00
658.50
658.00
657.50
657.00
656.50
656.00
655.50
655.00
654.50
654.00
653.50
653.00
652.50
652.00
651.50
651.00
650.50
650.00
649.50
649.00
648.50
648.00
647.60+
647.60~
647.50
647.00
646.50
646.00
645.50
645.00
644.50
644.00
643.90+
643.90-
643.50
643.00
642.50
642.00+
642.00~
641.50
641.40+
641.40~
641.00
640.50
640.00
639.50
639.00
638.50
638.20+
638.20~-
638.00
637.50
637.00
636.50
636.00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000B+00
0.000E+00
0.000E+00
0.000B+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
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2.741E+00
2.682E+00
2.624E+00
2.566E+00
2.507E+00
2.449E+00
2.391E+00
2.356E+00
2.333E+00
2.275E+00
2.217E+00
2.159E+00
2.101E+00
2.043E+00
1.985E+00
1.928E+00
1.871E+00
1.814E+00
1.757E+00
1.700E+00
1.644E+00
1.587E+00
1.532E+00
1.476E+00
1.421E+00
1.366E+00
1.312E+00
1.258E+00
1.20SE+00
1.152E+00
1.099E+00
1.058E+00
1.058E+00
1.048E+00
9.969E~01
9.466E-01
8.972E-01
8.485E-01
8.008E~-01
7.539E~01
7.082E-01
6.991E-01
6.991E-01
6.634E-01
6.199E~01
5.775E-01
5.364E-01
5.364E-01
4.966E-01
4.887E-01
4.887E~01
4.580E-01
4.207E-01
3.848E-01
3.501E-01
3.168E-01
2.848E-01
2.663E-01
2.663E-01
2.5438-01
2.251E-01
1.975E~01
1.713E-01
1.467E-01

A-T-6/

445.

534.

625,

717.

810.

90s.
1002.
1062.
1102.
1204.
1309.
1416.
1526.
1640.
17s8.
1880.
2006.
2137.
2273.
2417.
2568.
2729.
2898.
3077.
3265.
3464.
3674.
3895.
4128.
4372.
4629.
4844.
4844.
4897.
5172.
5460.
5761.
6076.
6404.
6746.
7102.
7175.
7175.
6173.
4824.
3420.
2080.
2080.

706.

444.

444.

818.
1288.
1763.
2242.
2725,
3213.
3507.
3507.
3681.
4124.
4580.
5047.
5525.

586.
831.
1120.
1456.
1837.
2266.
2743.
3052.
3269.
3845.
4473.
5154.
5889.
6681.
7530.
8440.
9411.
10447.
11549.
12721.
13967.
15291.
16697.
18190.
19775.
21457.
23241.
25133.
27138.
29263.
31512.
33407.
33407.
33894.
36411.
39068.
41873.
44832.
47951.
5§1238.
54699.
55413.
55413.
58087.
60838.
62900.
64271.
64271.
64963.
65020.
65020.
65273.
65799.
66561.
67562.
68804.
70288,
71296.
71296.
72015.
73966.
76141.
78547.
81190.



635.00
E634.50
634.00
633.50
633.00
632.50
632.00
631.50
631.00+
631.00-
630.50
630.00
629.50
629.00
628.50
628.00+
628.00-
627.50
£27.00
626.50
626.00
625.50
625.00

Q.000E+00
0.000E+00
0.000E+00
0.000E+DOD
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0D
0.000E+00D
0.000E+00D
0.000E+00
0.000E+00
0.000E+D0D
0. 000E+DD
0.000E+00
0.000E+Q0Q

II1.B.--50IL PRESSURES

ELEVATION

{FT)
672.00
671.50
671,00
670.50
670.00
669.50
669.00
668.50
668.00
£67.50
667.00
666.50
666.00
665.50
665.00
6564.50
664.00
663,50
663.00
662.50
662.00
661.50
661.00
660.50
660.00
659.50
659.20
659.00
658.50
658.00
657.50
657.00
656.50
656.00
655.50

LEFTSIDE

8883883238

883

341.95
3Bl.79
405.39
420.99
459.55
497.46
534.75
571.39
607.41
642.80
677.57

359

1.023E-01 a.
8.272E-02 0.
6.490E-02 0.
4.894E-02 0.
3.492E-02 a.
2.293E-02 0.
1.305E-02 0.
5.372E-03 0.
0.000E+00 Q.
0.000E+OO 0.
=3.068E-03 Q.
-4.240B-03 0.
-4.022E-03 0.
~2.914E-03 0.
-1.411E-03 0.
0.000E+00 0.
0.000E+00 0.
9.294E-04 a.
1.365E-03 0.
1.394E-03 0.
1.110E-D3 0.
6.099E-04 0.
0.000E+00 Q.

SOIL PRESSURES (PSF)
RIGHTSIDE

A-I-¢d

6514.
7023.
7542.
8069,
BE03.
9144.
9691.

10243.
10798.

-52062.

-51459.

-50855.

=50251.

49648,

-49044.

-48441.
T8B0.
8483.
S086.
9688,

10291.
10894.
11497.

.00

88888388338

8

-209.31
-224.94
=235.74
-262.29
-288.21
-313.49
=338.13
-362.14
-385.53
-408.29

87206.
90550.
94231.
98133.
102301.
106738.
111446.
116430.
121690.
121690.
95809.
T0231.
44954.
19979,
=4694.
-29065.
-29065.
=24974.
-20582.
=15889.
=10894.
=5598.
0.



£855.00
654.50
654.00
653.50
653.00
652,50
652.00
651.50
651.00
£50.50
650.00
649,50
649,00
6548.50
648.00
547.60+
647 .60~
647.50
£47.00
646.50
646.00
645.50
645,00
644.50
644.00
643.90+
643,90-
643,50
643,00
642,50
642,00+
642.00-
641.50
641,404+
641.40-
641.00
640.50
640.00
639.50
639.00
638.50
€38.20+
638.20-
638.00
637.50
637.00
€36.50
636.00
635.50
635.00
634.50
634.00
633.50
633.00
632.50
632.00
631.50
631.00+
631.00-
630.50
630.00
629.50
629.00
628.50

711.71

745.24

778.16

810.4B

842.20

873.33

903.88

933.85

963.27

992.13
1020.45
1048.24
1075.51
1102.29
1128.59
1149.29
1149.29
1154.42
1179.81
1204.77
1229.32
1253.50
1277.33
1300.84
1324.05
1328.66
4252.64
4550.62
4711.91
4769.58
4631.35
4897.94
4689.70
4648.20
1400.35
1408.80
1419.42
1430.12
1440.90
1451.77
1462.76
1469.40
1409.49
1409.14
1408.57
1408.47
1408.89
1409.89
1411.54
1413.90
1417.03
1421.02
1425.94
1431.88
1438.92
1447.17
1456.72
1467.69
1115.29
1125.71
1136.58
1147.78
1159.21
1170.75

360

281.28
293.29
307.40
324.22
341.38
358.87
376.69
394.83
413.28
432.04
451.11
470.46
490.11
510.02
530.21
546.54
5§31.49
535.37
554.92
574.69
594.66
614.83
635.16
655.65
676.28
EBO.42
497.12
506.25
517.67
529.08
540.50
540.50
§51.92
554.20
830.17
B45.56
B64.81
B884.06
903.30
922.52
941.71
953.20
773.75
783.38
B07.33
B831.08
B854.58
877.78
900.63
923.08
945.08
966.56
987.456
1007.71
1027.24
1045.97
1063.83
1080.72
821.23
832.94
B44.33
855.46
B66.43
B77.31

A~T-63

-430.43
-451.96
-470.786
=-4B86.26
=500.82
=514.46
-527.19
-539.02
=549.98
=560.08
=569.34
-577.77
-585.41
-592.27
-558, 38
-602.75
-617.80
=619.05
-624.88
=-530.08
-534.66
-538.68
-642.17
-645.18
-647.76
-548.23
=-3755.52
=-4044.37
-4194.25
=4240.50
=4090.85
=4357.44
-4137.78
=4094.00
-570.18
=563.24
=554.61
-546,06
=537.60
=529.26
=521.05
=516.21
-635.74
-625.76
=-601.23
-577.39
=-554.31
-532.12
=510.91
=-490.82
=471.96
=-454.46
=-438.48
-424.17
-411.68
=-401.20
=-392.90
=-386.97
=294.06
=-292.77
=-292.25
=-292.32
-292.79
=293.44



628.00+
628.00~
627.50
627.00
626.50
626.00
625.50
625.00
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1182.27
1182.27
1193.67
1204.95
1216.12
1227.21
1238.24
1249.24

888.21
888.21
899.19
910.27
921.42
932.64
943.90
955.19

~494.06
-294.06
~294.48
~294.68
-294.70
-294.57
~294.34
-294.06



1000
1010
1020
1030
1040
1050
1060
1062
1065
1066
1067
1070
1080
1090
1100
1110
1120
1130
1131
1132
1133
1137
1138
1139
1140
1150
1155
1160
1170
1190

*ISLAND CREEK LPP, LOGAN, WV
"POST AND PANEL WALL
'WALL HEIGHT = 32', W14 X 233
*TWO ANCHORS, 4°

WALL 672.00 2.900E+07 7

WALL 625.00

ANCHOR 663.00 F S5.93E+04

ANCHOR 647.00 F 10.00E+04

ANCHOR 631.00 R 10.00E+04

ANCHOR 628.00 R 10.00E+04

ANCHOR 625.00 R 10.00E+04

SURFACE RIGHTSIDE 1

.00 672.00
SURFACE LEFTSIDE 1
.00 640.00

SOIL RIGHTSIDE STRENGTH 8
136.00 110.00 28.0 .00
129.00 110.00 28.0 .00
122.00 110.00 28.0 .00
131.00 123.00 30.0 .00
131.00 123.00 30.0 .00
123.00 110.00 28.0 .00
124.00 114.00 32.0 .00
125.00 125.00 40.0 $0.00

SOIL LEFTSIDE STRENGTH 3
123.00 110.00 28.0 .00
124.00 114.00 32.0 .00
125.00 125.00 40.0 50.00

WATER ELEVATIONS

FINISH

362

C TO C SPACING, L.C. 3
.S53E+02 17.13E+00

3.55E+04 3.S55E+04 2.10E+04

6.00E+04 6.00E+04 7.10E+04

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00
.0 .00 3.0 3.0
.0 .00 3.0 3.0
.0 .00 3.0 3.0
.0 .00 86.6 86.6
.0 .00 52.0 52.0
.0 .00 1.1 1.1
.0 .00 3.5 3.5
.0 .00 0.1 0.1
.0 .00 1.1 1.1
.0 .00 3.5 3.5
.0 .00 0.1 0.1

62.50 642.00 642.00

A-T-65

1.000E+00
1.000E+00
0.00
0.00
0.00

659.20
647.60
643.90
642.00
641.40
638.20
631.00

638.20
631.00
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PROGRAM CWALSSI - SOIL-STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WALLS
DATE: 30-AUG-1993 TIME: 16.31.27

INPUT DATA
I.--HEADING:
*ISLAND CREEK LPP, LOGAN, WV
*POST AND PANEL WALL
'WALL HEIGHT = 32', W14 X 233

*TWO ANCHORS, 4' C TO C SPACING, L.C. 3

II.~-WALL SEGMENT DATA

ELEVATION CROSS
AT TOP OF MODULUS OF MOMENT OF SECTION
SEGMENT ELASTICICTY INERTIA AREA

(FT) (PSI) (IN**4) (SQIN)
672.00 2.900E+07 753.00 17.13
ELEVATION AT BOTTOM OF WALL = 625.00 (FT).

III.--ANCHOR DATA

ULTIMATE PRE- ULTIMATE

ELEVATION ANCHOR TENSION STRESS COMPRESSION ANCHOR ANCHOR

AT WALL TYPE FORCE FORCE FORCE STIFPNESS SLOPE

(FT) (*R/F'") (LB) (LB) (LB) (LB/IN) (FT)

663.00 FLEXIBLE 5.93E+04 3.SSE+04 3.55E+04 2.100E+04 1.00

647.00 FLEXIBLE 1.00E+05 6.00E+04 6.00E+04 7.100E+04 1.00
631.00 RIGID
628.00 RIGID
625.00 RIGID

IV.~~SURFACE POINT DATA
IV.A.~~RIGHTSIDE

DIST. FROM ELEVATION
WALL (FT) (FT)
.00 672.00
IV.B.-~ LEFTSIDE
DIST. FROM ELEVATION
WALL (FT) (FT)
.00 640.00

V.--SOIL LAYER DATA

V.A.~~RIGHTSIDE LAYER DATA

ANGLE OF ANGLE OF WALL '
<UNIT WEIGHT> INTERNAL COH~- WALL ADH~  <STIFP. COBF.> <--BOTTOM-->
SAT. MOIST FRICTION ESION FRICTION ESION ACT. PASS. ELREV. SLOPE

A-L-70
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(BCF)  (PCF) (DEG)  (PSF) (DEG)  (PSF) (PCI) (PCI) (FT) (FT)
136.00 110.00 28.00 .00 .00 .00 3.00 3.00 659.20 .00
129.00 110.00 28.00 .00 .00 .00  3.00 3.00 647.60 .00
122.00 110.00 28.00 .00 .00 .00 3.00 3.00 643.90 .00
131.00 123.00 30.00 .00 .00 .00 86.60 86.60 642.00 .00
131.00 123.00 30.00 .00 .00 .00 52.00 52.00 641.40 .00
123.00 110.00 28.00 .00 .00 .00 1.10 1.10 638.20 .00
124.00 114.00 32.00 .00 .00 .00 3.50 3.50 631.00 .00
125.00 125.00 40.00  50.00 .00 .00 .10 .10

V.B.-~ LEFTSIDE LAYER DATA

ANGLE OF ANGLE OF WALL
<UNIT WEIGHT> INTERNAL COH- WALL  ADH~ <STIFF. COEF.> <~-BOTTOM~->
SAT. MOIST FRICTION ESION FRICTION ESION ACT. PASS. ELEV. SLOPE
(PCF)  (PCF) (DEG)  (PSF) (DEG)  (PSF) (PCI) (BCI) (FT) (FT)

123.00 110.00 28.00 .00 .00 .00 1.10 1.10° 638.20 .00
124.00 114.00 32.00 .00 .00 .00 3.50 3.50 631.00 .00
125.00 125.00 40.00 50.00 .00 .00 .10 .10

VI.~~INTERACTION ZONE DATA
NONE

ViI.-~WATER DATA

UNIT WEIGHT = 62.50 (PCF)
RIGHTSIDE ELEVATION = 642.00 (FT)

LEFTSIDE ELEVATION = 642.00 (FT)
NO SEEPAGE

VIII.~--SURFACE LOADS
NONE

IX.~~HORIZONTAL LOADS
NONE

PROGRAM CWALSSI -~ SOIL-STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WALLS

DATE: 30-AUG-1993 TIME: 16.33.33
SUMMARY OF RESULTS

I.A.~~MAXIMA

MAXIMUM MINIMUM
BENDING MOMENT (LB~-FT) H 5.432E+04 ~-1.801BE+04

A-T-7/
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AT ELEVATION (FT) : 631.00 655,00
DEFLECTION (IN) : 2.177E-01 -1.870E-03

AT ELEVATION (FT) : 658,00 630.00
RIGHTSIDE SOIL PRESSURE (PSF}: 1881.36

AT ELEVATION (FT) : 631.00
LEFTSIDE SOIL PRESSURE (PSF) @ 331.03

AT ELEVATION (FT) : £25.00

I.B.--ANCHOR FORCES

ELEVATION ANCHOR ANCHOR ANCHOR
AT ANCHOR TYPE DEFORMATION FORCE
(FT) (IN} (LB)
663.00 FLEXIBLE «16 13350.78
£47.00 FLEXIELE .12 33040.20
631.00 RIGID .00 38962.95
628,00 RIGID .00 =23537.950
625.00 RIGID .00 5913.08

FROGRAM CWALSSI - SOIL-STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WALLS
DATE: 30-AUG-1993 TIME: 16.33.33

COMPLETE RESULTS

II.A.=--WALL DEFLECTIONS AND FORCES

e —— DEFLECTION=====> <==WALL INTERNAL FORCES->

ELEVATION AXIAL LATERAL AXIAL SHEAR HOMENT
(FT) (IN) (IN} (LB) (LB}  (LB-FT}
672.00 -1.7578-02 1.989E-01 Q. Q. 0.
671.50 =-1.757E-02 1.993E-01 Q. 7 i.
671.00 =1.757E-02 1.997E-01 0. 28. 9.
670.50 =1.757E=-02 2.002E-01 Q. 63. 32.
670.00 =-1.757E-02 2.006E-01 a. 113. 75.
669.50 =-1.757E-02 2.010E-01 Q. 176. 146.
669.00 =1.757TE~-02 2.015E-01 0. 253. 253.
668.50 =1.757E~-02 2.019E-01 0. 344, 402.
668.00 =-1.757E-02 2.024E-01 Q. 450. 600.
667.50 =-1.757E-02 2.028E-01 0. 569. 854.
667.00 =1.757E-02 2.033E-01 Q. 703. 1172.
666.50 =1.757E-02 2.038E-01 0. 850. 1559.
666.00 -1.757E-02 2.043E-01 Q. 101z2. 2024.
665.50 =1.757E=02 2.049E-01 a. 1188. 2574.
665.00 =-1.757E-02 2.055E-01 Q. 1377. a214.
664.50 =1.757E=-02 2.062E-01 Q. 1581. 3954.
664,00 =-1.757E-02 2.070E-01 0. 1799. 4798,
663.50 =-1.757E=-02 2.078E-01 Q. 2030. 5755.
663.00+ -1.757E-02 2.088E-01 a. 2276. 6831.
663.00- -1.757E-D2 2.088E-01 =7999. =-5723. 6831.
662.50 =1.748E-02 2.099E-01 =7999. -5463. 4034.
662,00 =1.738E-02 2.111E-01 =-7999. =-5189. 1370.

A-I-7%



661.50
661.00
660.50
660.00
659.50
£59.20
£59.00
658.50
558.00
657.50
657.00
656.50
656.00
655.50
655.00
654.50
654.00
653.50
£53.00
652.50
652.00
651.50
651.00
650.50
650.00
649.50
649.00
648.50
648.00
647.60
647.50
647.00+
647.00=-
646.50
646.00
645.50
645.00
644.50
644.00
643.90+
643.90-
643.50
643.00
642.50
642.00
641.50
641.40+
641.40-
641.00
640.50
640.00
639.50
639.00
638.50
638.20+
638.20-
638.00
637.50
637.00
636.50
636.00
635.50
635.00
634.50

-1.728E-02
=1.719E-02
=-1.709E-02
=1.699E-02
=-1.690E-02
=1.684E-02
=1.680E-02
=1.6T0E=-02
-1.661E-02
=-1.651E-02
=-1.641E-02
=1.632E-02
-1.622E-02
=1.612E-02
=1.603E-02
=-1.593E-02
-1.583E-02
=1.574E-02
=1.564E-02
=1.554E-02
=-1.545E=-02
=-1.535E-02
=1.525E-02
=1.5156E-02
=1.506E-02
=1.496E-02
=1.487E-02
=1.477E-02
=1.467E-02
=1.460E-02
-1.458E-02
=-1.448E-02
=-1.448E-02
=1.415E-02
=1.382E-02
=-1.349E-02
=1.316E-02
=1.284E-02
=1.251E=02
=1.244E-02
=1.244E-02
=-1.218E-02
=1.185E=-02
-1.152E-02
=1.119E-02
=-1.086E=-02
=-1.079E=02
-1.079E-02
=1.053E-02
-1.020B-02
-9.873E-03
=9.544E-03
=9.2158-03
-8.886E-03
-8.689E=03
-8.689E-03
-8.557E-03
-8.228E-03
=7.899E-03
-7.570E-03
=-7.241E-03
=6.911E-03
-6.582E-03
-6.253E-03
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2.123E-01
2.135E-01
2.148E-01
2.156E-01
2.164E=-01
2.169E-01
2.171E=-01
Z.175E-01
2,177E-01
2.176E-01
2.172E-01
2.,164E-01
2.153E-01
2.139E-01
2.121E-01
2.100E-01
2.075E-01
2.047E-01
2.015E-01
1.980E-01
1.943E-01
1.902E-01
1.860E-01
1.816E-01
1.77T0E-01
1.723E-01
1.677E-01
1.630E-01
1.585E-01
1.550E-01
1.541E-01
1.500E-01
1.500E-01
1.463E-01
1.428E-01
1.395E-01
1.364E-01
1.332E-01
1.301E-01
1.294E-01
1.294E-01
1.268E-01
1.234E-01
1.199E-01
1.162E-01
1.122E-01
1.114E-01
1.114E-01
1.079E-01
1.034E-01
9.858E-02
9.346E-02
8.8B05E-02
8.236E-02
7.883E-02
7.883E-02
7.642E-02
7.027E=-02
6.394E-02
5.748E-02
5.096E-02
4.443E-02
3.797E-02
3.165E-02

-7999,
=7999,
-7999,
~7995.
=7999.
-7999,
-7999,
=-T7999,
-7999.
=7999.
=-T7959.
-7999,
-7999.
-7999.
-7999,
~7999.
-7999.
-7999.
-7999.
-7999.
-7999.
-7999.
=7999.
-7995.
-7993.
-7999.
-7999.
-7999.
=-7999.
-7999.
-7999.
-7999.

=27249.

-27249.

-27249.

-27249.

-27249.

-27249.

-27249.

-27249.

-27249.

=-27249.

=272459.
=27249.

-27249.

-27249.

~27249.

-27249.
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ISLAND CREEK, WV, LPP
POST AND PANEL WALL

26
4

1

1

1

' WALL, L.

c. #1

.15000 625.00

.00
.00
2.00
2.00
1
50.00
1
50.00
40.00

620.00
.06700
.50
87.8

6§25.00

666.00

666.00

625.00

40.00 7.200
631.00
40.00 7.200
631.00

7.20000

620.00

.10000
1.50

A-L-98%

1.00000

.1250

.1250

.06250
1.0000

631.00
631.00
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PROGRAM CSLIDE - ECHOPRINT

DATE: 10~15~953 TIME: 14:01:09

ISLAND CREEK, WV, LPP

POST AND PANEL WALL

26' WALL, L.C. #1

SINGLE FAILURE PLANE ANALYSIS

HYDROSTATIC WATER FORCE COMPUTED FOR WEDGES

NO OF CORNERS IN STRUCTURE -——==—==-= 4
DENSITY OF CONCRETE . 1500 (KCF)
DENSITY OF WATER .0625 (KCF)
WATER LEVEL LEFT SIDE ~—---=w—cc—=--- 620.00(FT)
WATER LEVEL RIGHT SIDE -—===—emommmn 620.0Q(FT)
NO. OF SOIL LAYERS LEFT SIDE ~=w=w===- 1

NO. OF SOIL LAYERS RIGHT SIDE -==-=-=-= 1

ELEV. OF WEDGE-STRUCTURE INTERSECTION
ON ACTIVE SIDE OF STRUCTURE —~—«w=ww~==625,000(FT)

STRUCTURE INFORMATION

POINT X-~COORD Y~COORD
1 .00 625.00
2 .00 666.00
3 2.00 666.00
4 2.00 625.00

LEFTSIDE SOIL DATA

FRICTION UNIT ELEV AT
LAYER ANGLE COHESION WEIGHT STRUCTURE
NO. (DEG) (KSF) (RCF) (PT)
1 40.00 7.2000 .125 631.00
LAYER POINT NO. 1

NO X-COORD Y~COORD

1 -50.00 631.00

A-I-89
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SOIL DATA BELOW STRUCTURE

FRICTION ANGLE -=——=m==—= 40.00
COHESION =~=wwomammmm ~== 7.2000

RIGHTSIDE SOIL DATA

FRICTION UNIT ELEV AT
LAYER ANGLE COHESION WEIGHT STRUCTURE
NO. {DEG) (KSF) (KCF) (FT)
1 40.00 7.2000 .125 631.00
LAYER POINT NO. 1

NO X-COORD Y-COORD

1 50.00 631.00

SEISMIC ACCELERATIONS

VERTICAL =mmm=wwm - .067
HORIZONTAL =====w- .100

HORIZONTAL LOADS

WEDGE NO LOAD

2 87.800

PROGRAM CSLIDE -~ FINAL RESULTS

DATE: 10-15-93 TIME: 14:01:18

ISLAND CREEK, WV, LPP
POST AND PANEL WALL
26' WALL, L.C. #1

A-I-90 4
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SINGLE FAILURE PLANE ANALYSIS

HYDROSTATIC WATER FORCE COMPUTED FOR WEDGES

HORIZONTAL LOADS

VERTICAL
WEDGE LEFT SIDE RIGHT SIDE LOAD
NUMBER (KIPS) (KIPS) (KIPS)
1 .162 .000 .108
2 89.030 .000 .824
3 .318 .000 .213
WATER PRESSURES ON WEDGES
LEFTSIDE WEDGES
WEDGE NO. TOP PRESSURE BOTTOM PRESSURE
(KSF) (KSF)
1 .000 .000
STRUCTURAL WEDGE
X-COORD. PRESSURE
(FT) (KSF)
.00 .000
2.00 .000
RIGHTSIDE WEDGES
WEDGE NO. TOP PRESSURE BOTTOM PRESSURE
(KSF) (KSF)
3 .000 .000
WEDGE FAILURE TOTAL WEIGHT SUBMERGED UPLIFT
NUMBER ANGLE LENGTH OF WEDGE LENGTH PORCE
(DEG) (FT) (KIPS) (FT) (KIPS)
1 -54.302 7.388 1.617 .000 .000
2 .000 2.000 12.300 .000 .000
3 35.317 10.379 3.176 .000 .000

A-T-9



WEDGE NET FORCE
NUMBER ON WEDGE
(K1PS)
1 24.015
2 -78.539
3 54.524

SUM OF FORCES ON SYSTEM -

FACTOR OF SAFETY smmemee-- -

.000

2.422
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1000
1010
1020
1030
1040
1050
1060
1065
1066
1067
1070
1080
1090
1100
1110
1120
1130
1135
1136
1137
1138
1139
1140
1150
1155
1160
1170
1180
1181
1182
1185
1186
1190
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*ISLAND CREEK LPP, LOGAN, WV

'APPALACHIAN-L.C. 1-CRITICAL

'WALL HEIGHT = 26°', W14 X 370

‘ONE ANCHOR, 6' C TQO C SPACING, L.C. 1

WALL 666.00 2.900E+07 9.07B+02 18.17E+00

WALL 625.00

ANCHOR 655,00 P 6.67E+04 4.00E+04 4.00E+04 3.15E+04

ANCHOR 631.00 R 6.00E+04 0.00 0.00 0.00
ANCHOR 628.00 R 6.00E+04 0.00 0.00 0.00
ANCHOR 625.00 R 6.00E+04 0.00 0.00 0.00
SURFACE RIGHTSIDE 1

.00 666.00
SURFACE LEFTSIDE 1
.00 640.00
SOIL RIGHTSIDE STRENGTH 7

136.00 110.00 28.0 .00 .0 .00 1.8 1.8
129.00 110.00 28.0 .00 .0 .00 1.8 1.8
122.00 110.00 28.0 .00 .0 .00 1.8 1.8
131.00 123.00 30.0 .00 .0 .00 52.2 52.2
123.00 110.00 28.0 .00 .0 .00 1.1 1.1
124.00 114.00 32.0 .00 .0 .00 3.5 3.5
125.00 125.00 40.0 50.00 .0 .00 0.1 0.
SOIL LEFTSIDE STRENGTH 3
123.00 110.00 28.0 .00 .0 .00 1.1 1.1
124.00 114.00 32.0 .00 .0 .00 3.5 3.5
125.00 125.00 40.0 50.00 .0 .00 0.1 0.1

WATER ELEVATIONS 62.50 666.00 642.00
H D 12 666. 0 664. 5.48 660. 31.64

658.5 38.46 657.5 41.08

656. 42.32 654.5 41.04

646. 20.74 642.5 14.46

639. 10.1 635. 6.82 631, 4.68

FINISH

A-1-97

[

1.000E+00
0.00
0.00
0.00

659.20
647.60
643.90
641.40
638.20
631.00

638.20
631.00
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PROGRAM CWALSSI - SOIL-STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WALLS
DATE: 27-AUG-1993 TIME: 18.23.12

INPUT DATA
I.-~-HEADING:
*ISLAND CREEK LPP, LOGAN, WV
'APPALACHIAN~L.C. 1-CRITICAL
'WALL HEIGHT = 26", W14 X 370

'ONE ANCHOR, 6' C TO C SPACING, L.C. 1

I11.-~WALL SEGMENT DATA

ELEVATION CROSS
AT TOP OF MODULUS OF MOMENT OF SECTION
SEGMENT ELASTICICTY INERTIR AREA
(FT) (PSI) (IN*%4) (SQIN)
666.00 2.900E+07 907.00 18.17

ELEVATION AT BOTTOM OF WALL = 625.00 (¥T).

III.~~ANCHOR DATA

ULTIMATE PRE~ ULTIMATE

ELEVATION  ANCHOR TENSION STRESS  COMPRESSION ANCHOR ANCHOR

AT WALL TYPE FORCE FORCE FORCE STIFFNESS SLOPB

(FT) ('R/E') (LB) (LB) (LB) (LB/1IN) (PT)

655.00 FLEXIBLE 6.67E+04 4.00E+04 4.00B+04  3,150B+04 1.00
631.00 RIGID
628.00 RIGID
625.00 RIGID

1V.~-SURFACE POINT DATA

IvV.A.~-~RIGHTSIDE

DIST. FROM ELEVATION
WALL (FT) (ET)
.00 666.00

IV.B.-—~ LEFTSIDE

DIST. FROM ELEVATION
WALL (FT) (FT)
.00 640.00

V.=-=-SOIL LAYER DATA

V.A.~--RIGHTSIDE LAYER DATA

ANGLE OF ANGLE OF WALL
<UNIT WEIGHT> INTERNAL COH~- WALL  ADH- <STIFF. COBF.> <=-~BOTTON~->
SAT. MOIST FRICTION ESION FRICTION ESION ACT. PASS. ELEV. SLOPE
(PCF)  (BCF) (DEG)  (PSF) (DEG)  (PSF) (PCI) (PCI) (FT) (PT)

A-T-106
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136.00 110.00 28.00 .00 .00 .00 1.80 1.80 659.20 .00
129.00 110.00 28.00 .00 .00 .00 1.80 1.80 647.60 .00
122.00 110.00 28.00 .00 .00 .00 1.80 1.80 643.90 .00
131.00 123.00 30.00 .00 .00 .00 52.20 52.20 641.40 .00
123.00 110.00 28.00 .00 .00 .00 1.10 1.10 638.20 .00
124.00 114.00 32.00 .00 .00 .00 3.50 3.50 631.00 .00
125.00 125.00 40.00 50.00 .00 .00 .10 .10

V.B.-~ LEFTSIDE LAYER DATA

ANGLE OF ANGLE OF WALL
<UNIT WEIGHT> INTERNAL COH~- WALL ADH~ <STIFF. COEF.> <~~BOTTOM~->
SAT. MOIST FRICTION ESION FRICTION ESION ACT. PASS. ELEV. SLOPE
(PCF)  (PCF) (DEG)  (PSF) (DEG)  (PSF) (PCI) (PCI) (FT) (FT)
123.00 110.00 28.00 .00 .00 .00 1.10 1.10 638.20 .00
124.00 114.00 32.00 .00 .00 .00 3.50 3.50 631.00 .00
125.00 125.00 40.00 50.00 .00 .00 .10 .10

VI.—--INTERACTION ZONE DATA
NONE

VII.~--WATER DATA

UNIT WEIGHT =  62.50 (PCPF)
RIGHTSIDE ELEVATION = 666.00 (PT)
LEPTSIDE ELEVATION = 642.00 (FT)
NO SEEPAGE
VIII.~-~SURFACE LOADS
NONE
IX.--HORIZONTAL LOADS
IX.A.-~EARTHQUAKE ACCELERATION = .00 (G'S)

IX.B.~--HORIZONTAL LINE LOADS
NONE

IX.C.--HORIZONTAL DISTRIBUTED LOADS

ELEVATION DIST. LOAD
(FT) (PSF)
€66.00 .00
664.00 5.48
660.00 31.64
658,50 38.46
657.50 41.08
656.00 42.32
654.50 41.04
646.00 20.74
642.50 14.46
639.00 10.10
635.00 6.82
631.00 4.68

A-T- o7 S
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PROGRAM CWALSSI - SOIL-STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WALLS
DATE: 27-AUG-1993 TIME: 18.26.05

SUMMARY OF RESULTS

I.A.--MAXIMA

MAXIMUM MININUM
BENDING MOMENT (LB-FT) : 1.494E+0% -6.391E+04
AT ELEVATION (FT) : 631.00 645.00
DEFLECTION (IN) : 4.082E~01. ~-4,305E-03
AT ELEVATION (FT) : 648.50 ‘ 630.00
RIGHTSIDE SOIL PRESSURE (PSP): 1080.72
AT ELEVATION (FT) : 631.00
LEFTSIDE SOIL PRESSURE (PSF) : 331.03
AT ELEVATION (FT) : 625.00
1.B.-~ANCHOR FORCES
ELEVATION ANCHOR ANCHOR ANCHOR
AT ANCHOR TYPE DEFORMATION PORCE
(FT) (IN) {LB)
655,00 FLEXIBLE .27 33770,57
631.00 RIGID .00 95886.61
§28.00 RIGID .00 -66754.42
625.00 RIGID .00 14842.68

PROGRAM CWALSSI ~ SOIL-STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WALLS
DATE: 27-AUG~1993 ’ TIME: 18.26.05

COMPLETE RESULTS

II.A.~-WALL DEFLECTIONS AND FORCES

CwwmmmeeDEFLECTION===~=> <==WALL INTERNAL FORCES~>

ELEVATION AXIAL LATERAL AXIAL SHEAR MOMENT
(FT) (IN) (IN) (LB) (LB)  (LB-FT)
666,00 -1,502E-02 3.104E-01 0. 0. 0.
665.50 -1.502E~02 3.125E~01 0. 13. 2.
665.00 ~-1,502E~02 3.145E~01 0. 51. : -17.
664.50 -1,502E-02 3.165E~01 0. 115. . s7.
664.00 -1.502E-02 3.186E-~01 0. 204. 136.
663.50 -1.502E~02 3,206E-01 0. 319. - 265,

A-T-108



663.00
662.50
662.00
661.50
661.00
660.50
660.00
659.50
659.20+
659.20~
659.00
658.50
658.00
657.50
657.00
656.50
656.00
655.50
655.00+
655.00-
654.50
654.00
653.50
653.00
652.50
652.00
651.50
651.00
650.50
650.00
649.50
649.00
648.50
648.00
647.60+
647.60-
647.50
647.00
646.50
646.00
645.50
645.00
644.50
644.00
643.90+
643.90~
643.50
643.00
642.50
642.00
641.50
641.40+
641.40~
641.00
640.50
640.00
639.50
639.00
638.50
638.20+
638.20~
638.00
637.50
637.00

-1.502E-02
~1.502E~-02
~1.502E~02
-1.502E-02
-1.502E-02
-1.502E~02
-1.502E-02
-1.502E~-02
~1.5C2E-02
-1.502E-02
-1.502E-02
-1.502E~02
-1.502E-02
~-1.502E~02
-1.5C2E~02
-1.502E~02
-1.502E-02
-1,5Q02E~02
-1.502E-02
-1.502E-02
-1.477E-02
-1.452E-02
-1.427E-02
-1.402E-02
~-1.377E-02
~1.352E-02
-1.3278-02

-1.302E-02,

-1.277E-02
-1.252E~-02
-1.227E-02
-1.202E-02
-1.177B-02
-1.152E-02
-1.132E-02
-1.132E-02
-1.127E-02
-1.102E-02
~1.077E-02
~-1.052E-02
-1.0278-02
-1.001g-02
-9.765E~03
-9.514E~03
-9.464E-03
=-9.464E~03
~9.264E-03
-9.013E~-03
-8.763E-03
-8.5138-03
-8.262E-03
-8.2128-03
-8.212E-03
-8.012E-03
-7.762E-03
-7.511E-03
-7.261B-03
-7.010B-03
-6.760E-03
-6.610E~03
-6.610E-03
-6.510B-03
-6.2598-03
-6.009E-03

406

3.227E~-01
3.247E-01
3.268E-01
3.289E~01
3.310E-01
3.331E-01
3.353e-01
3.376E-01
3.390E-01
3.3%0E-01
3.399g-01
3.423g-01
3.449E-01
3.476E-01
3.504E-01
3.535e-01
3.568E-01
3.604E-01
3.644E-01
3.644E-01
3.686E-01
3.732E-01
3.778E~-01
3.825E~01
3.870E~01
3.914E-01
3.954E~01
3.991E~01
4.022E-01
4.048E-01
4.067E-01
4.078E-01
4.082E-01
4.077E-01
4.067E-01
4.067E-01
4.063E-01
4.040E-01
4.007E-01
3.964E-01
3.910E-01
3.846E-01
3.772E-01
3.687E-01
3.669E~01
3.669E-01
3.592E-01
3.486E-01
3.371E-01
3.247E-01
3.113e~01
3.0858-01
3.085E~01
2.971E-01
2.821E-01
2.663E-01
2.500E-01
2.330E-01
2.157E-01
2.051E-01
2.051E-01
1.980E-01
1.801e~01
1.621E-01

-21988.
-21988.
-21988.
~21988.
-21988.
-21988.
-21988.
-21988.
-21988.

. =-21988.

-~-21988.
-21988.
-21988.
-21988.
-21988.
-21988.
-21988.
-21988.
-21988.
-21988.
-215988.
-21988.
-21988.
-21988.
~-21988.
-21988.
-21988.
-21988.
-21988.
~21988.
-21988.
-21988.
-21988.
-21988.
-21988.
-21988.
-21988.
-21988.
-21988.
-21988.
-21988.
-21988.
-21988.
-21988.
-21988.
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460.
628.
822.
1043.
1290.
1563.
18863.
2189.
2397.
2397.
2540.
2916.
331s6.
3741.
4189.
4662.
5159,
5679.
6223.
-15766.
-15199.
-14608.
-13995.
-13359.
-12700.
~12018.
-11314.
-10586.
-9836.
-9062.
-8266.
-7446.
-6604.
-5738.
-5029.
-5029.
-4850.
-3942.
-3012.
-2059.
~1083.
-85.
936.
1981.
2192.
2192.
2957.
3932.
4928.
5944.
6974.
7181.
7181.
8126.
9315.
10513.
1171S.
1291s6.
14118.
14839.
14839.
1528S8.
16402.
17520.

459,
730.
1092.
1557.
2138.
2851.
3707.
4719.
5406.
5406.
5900.
7263.
8820.
10583.
12564.
14776.
17231.
19939.
22914.
22914.
15171.
7719.
567.
-6273.
-12789.
~18969.
-24803.
-30279.
-35385.
-40111.
~44444.
-48373.
-51886.
-54972.
-57126.
-57126.
-57620.
-59819.
-61559.
-62827.
-63614.
~-63907.
~63695.
-62967.
-62758.
-62758.
-61729.
-60007.
-57793.
-55076.
~51846.
-51139,
-51139.
-48077.
-43717.
-38761.
-33204.
~27046.
-20288.
-15944.
-15944.
-12932.
-5010.
3470.



636.50
636.00
£635.50
635.00
634.50
634.00
633.50
633.00
632.50
632.00
631.50
631.00+
631.00=-
630.50
630.00
629.50
629.00
628.50
628.00+
628.00-
627.50
627.00
626.50
626.00
625.50
625.00

=5.759E=-03
-5.508E~-03
=5.258E-03
-5.007E-03
-4 .T57TE=-03
-4.507E-03
-4.256E=03
-4.006E-03
=3.756E-03
-3.505E-03
-3.255E-03
=3.004E-03
=3.004E-03
=2.754E-03
=-2.504E-03
=-2.253E-03
=-2.003E-03
=1.753E-03
-1.502E-03
=-1.502E-03
=-1.252E-03
=1.001E-D3
=7.511E-04
=5.007E-04
=2.504E-04
0.000E+DO

I1.B.--SOIL PRESSURES

ELEVATION

(FT)
666,00
665.50
665,00
664.50
664,00
663.50
663.00
662.50
662.00
661.50
661.00
660.50
660.00
&59.50
659.20+
659,20=
659.00
558.50
&58.00
657.50
E57.00
656.50
656.00
655,50
655,00+
655.00=
654.50
654.00
653.50
553.00
652.50
652.00
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1.442E-01
1.265E=-01
1.091E-01
9.233E-02
7.622E-02
6.100E-02
4.687TE-02
3.403E-02
2.269E-02
1.305E-02
5.441E-03
0. 000E+QD
0.000E+QD
=-3.117E-03
=4.305E-03
-4.083E-03
-2.959E-03
=1.434E-03
0.000E+00
0.000E+00
9.520E-04
1.404E-03
1.439E-03
1.149E-03
6.329E-04
0.000E+00

-21988.
=-21988.
=-21988.
-21988.
-21988.
=21988.
=-21988.
=-219688.
=21988.
-21988.
=-21988.
=-21988.
-21988.
-21988.
=-21988.
=21988.
-21988.
-21988.
-21988.
-21988.
-21988.
-21988.
=21988.
-21988.
-21988.
-21988.

€======—==gS0IL PRESSURES (PSF)
RIGHTSIDE

LEFTSIDE
.00
00
.00
.00
.00
.00
.00
00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
00
.00
00
.00
.00
.00
00
.00
.00

00

18.34

36.66

54.97

73.27

91.55
109.81
128.06
146.30
164.51
182.71
200.90
219.06
237.21
248.09
246.29
252.79
269.03
285.23
301.41
317.56
333.87
349.74
365.76
381.72
3al.72
397.62
413.47
429.28
445.04
460.79
476.52
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18642.
19767.
20895.
22027.
23164.
24304.
25449.
26598.
27751.
28907.
30067.
31229.
-64658.
-63596.
-62533.
-61470.
-50408.
-59346.
=58283.
BaT1.
9533,
10595.
11657.
12719.
13781.
14843.

476.52

12511.
22113.
32278,
43009.
54306.
66173.
78611.
91623.
105210.
119374.
134117.
145441.
149441.
117378.
B5846.
S4845.
24375.
=5563.
=34970.
=-34970.
=30469.
-25437.
=-19875.
=13781.
=7156.
Q.



651.50
651.00
650.50
650.00
649.50
649.00
648.50
648.00
647 .60+
647.60-
647.50
647.00
646.50
646.00
645.50
645.00
644.50
644.00
643.90+
643.90-
643.50
643.00
642.50
642.00
641.50
641.40+
641.40-
641.00
640.50
640.00
639.50
639.00
638.50
638.20+
638.20-
638.00
637.50
637.00
636.50
636.00
635.50
635.00
634.50
634.00
633.50
€33.00
632.50
632.00
631.50
631.00+
631.00-
630.50
630.00
629.50
629.00
628.50
628.00+
628.00-
627.50
627.00
626.50
626.00
625.50
625.00

00

.00
17.37
34.56
51.56
61.67
63.40
70.09
86.38

102.07
117.16
131.67
145.64
159.12
172.17
184.85
197.26
109.49
221.67
233.94
246.44
259.34
197.07
208.10
219.20
230.36
241.57
252.81
264.05
264 .05
275.27
286.46
297.63
308.78
319.91
331.03
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492.26
508.01
523.80
§39.863
555.53
§71.51
587.5%
603.78
6l6.84
610.06
612.97
627.63
542.47
657.50
672.75
£88.22
703.92
719.88
723.10
497.12
506.25
517.567
529.08
540.50
§51.92
554.20
B843.69
857.41
B74.72
B892.18
S0%.80
927.57
945.48
956.29
783.42
791.72
a1z.70
833.99
855.50
877.18
898.94
920.69
942.34
963.79
984.90
1005.56
1025.63
1044.95
1063.37
1080.72
821.23
832.95
B44.34
855.47
866.43
877.32
ggs8.21
888.21
899.19
910.26
921.41
932.863
943.89
955.19

A-LZ-[1l

492.26
508.01
523.80
539.83
555.53
571.51
587.59
603.78
6516.84
610.086
612.97
627.83
642.47
657.50
672.75
688.22
703.92
719.88
723.10
497.12
506.25
517.867
529.08
540.50
551.92
554.20
B843.69
B57.41
B74.72
892.18
892.44
893.02
893.92
894.81
720.02
721.863
726.32
731.92
738.35
T745.51
753.29
761.57
770.18
778.93
T87.64
796.07
B03.95
B811.01
B16.93
B821.37
624.16
624.85
625.14
625.11
624.86
624.51
624.16
624.16
623.92
623.80
623.78
623.85
623.99
624.16



1000
1010
1020
1030
1040
1050
1065
1066
1067
1070

1090
1100
1110
1120
1130
1135
1135
137
1138
1139
1140
1151
1152
1153
1154
1155
1156
1160
1170
1190
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*ISLAND CREEK  LPP,  LOGAN, WY

FAPPALACHIAN - L.C. 4 - CONSTRUCTION
'WALL  HEIGHT = 26', W& X 370 -
¥NO  ANCHORS, 6 C TO C SPACING
WALL 666.00 2.900E+07 9.07e+02
WALL 625.00
ANCHOR 631.00 R &.00E+04 0.00
ANCHOR 628.00 R 6.00E+04 0.00
ANCHOR 625.00 R 6.00E+04 0.00
SURFACE RIGHTSIDE 2
.00 660.00 6.0 566.00
SURFACE LEFTSIDE 2
.00 654.00 £0.0 540.00
SOIL  RIGHTSIDE STRENGTH 7
134,00 110.00  28.0 .00 .0
129.00 110.00  28.0 .00 .0
122.00 110,00 28.0 .00 .0
131.00 123,00 30.0 .00 .0
123.00 110.00  28.0 .00 .0
124.00 114.00  32.0 .00 .0
125.00 125.00  40.0 50.00 .0
SOIL LEFTSIDE STRENGTH 7
129.00 110.00  28.0 .00 .0
122.00 110.00 28.0 .00 .0
131.00 123.00  30.0 .00 .0
131.00 123.00  30.0 .00 -Q
123.00 110.00 28.0 .00 -0
124.00 114,00 32.0 .00 .0
125.00 125.00  40.0 50.00 .0
WATER  ELEVATIONS 62.50 650,00
FINISH

A~T-112

18.17€+00

.00
.00
.00
.00
.00
.00

.00

.00
.00
.00
00
.00
.00

.00
642.00

659.20
647.60
643.90
641.40
638.20
631.00

647.60
643.90
642.00
641,40
638.20
631.00
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PROGRAM CWALSSI - SOIL~-STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WALLS

DATE: 28~AUG-1993 TIME: 15.41.32
INPUT DATA
I.--HEADING:
*ISLAND CREEK LPP, LOGAN, WV
"APPALACHIAN ~ L.C. 4 ~ CONSTRUCTION
'WALL HEIGHT = 26', W14 X 370
'NO ANCHORS, 6’ C TO C SPACING
II.~-WALL SEGMENT DATA
ELEVATION CROSS
AT TOP OF MODULUS OF MOMENT OF SECTION
SEGMENT ELASTICICTY INERTIA AREA
(FT) (PSI) (IN**4) (5QIN)
666.00 2.900E+07 907.00 18.17
ELEVATION AT BOTTOM OF WALL = 625.00 (FT).
III.--ANCHOR DATA
ULTIMATE PRE~ ULTIMATE
ELEVATION ANCHOR TENSION STRESS COMPRESSION ANCHOR ANCHOR
AT WALL TYPE FORCE FORCE FORCE STIFPNESS SLOPE
(FT) ('R/F") (LB) (LB) (LB) (LB/IN) (FT)
631.00 RIGID
628.00 RIGID
625.00 RIGID
IV.~-SURFACE POINT DATA
IV.A.-~RIGHTSIDE
DIST. FROM ELEVATION
WALL (FT) (FT)
.00 660.00
6.00 666.00
IV.B.~~ LEFTSIDE
DIST. FROM ELEVATION
WALL (FT) (FT)
.0 656.00
60.00 640.00
V.-~SOIL LAYER DATA
V.A.--RIGHTSIDE LAYER DATA
ANGLE OF ANGLE OF WALL
<UNIT WEIGHT> INTERNAL COH- WALL  ADH- <STIFF. COEF.> <~--BOTTOM-~>
SAT. MOIST FRICTION ESION FRICTION ESION ACT. PASS. ELEV. SLOPE
(PCP)  (PCF) (DEG)  (PSF) (DEG) (PSP) (PCI) (PCI) (PT) (PT)
136.00 110.00 28.00 .00 .00 .00 1.80 1.80 659.20 .00

A-T-1d0
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129.00 110.00 28.00 .00 .00 .00 1.80 1.80 647.60 .00
122.00 110.00 28.00 .00 .00 .00 1.80 1.80 643.90 .00
131.00 123.00 30.00 .00 .00 .00 52.20 52.20 641.40 .00
123.00 110.00 28.00 .00 .00 .00 1.10 1.10 638.20 .00
124.00 114.00 3z.00 .00 .00 .00 3.50 3.50 631.00 .00
125.00 125.00 40.00 50.00 .00 .00 .10 .10

V.B.-~ LEFTSIDE LAYER DATA

ANGLE OF ANGLE OF WALL

<UNIT WEIGHT> INTERNAL COH- WALL  ADH~ <STIFF. COEF.> <==BOTTOM=-->
SAT. MOIST FRICTION ESION FRICTION ESION ACT. PASS. ELEV. SLOPE
(PCF)  (PCF) (DEG)  (PSF) (DEG) (PSF) (PCI) (PCI) (FT) (FT)
129.00 110.00 28,00 .00 .00 .00 3.00 3.00 647.60 .00
122.00 110.00 28.00 .00 .00 .00 3.00 3.00 643.90 .00
131.00 123.00 30.00 .00 .00 .00 86.60 86.60 642.00 .00
131.00 123.00 30.00 .00 .00 .00 52.20 S52.20 641.40 .00
123.00 110.00 28.00 .00 .00 .00 1.80 1.80 638.20 .00
124.00 114.00 32.00 .00 .00 .00 5.80 5.80 631.00 .00
125.00 125.00 40.00 50.00 .00 .00 .10 .10

VI.~=-INTERACTION ZONE DATA
NONE

VII.~-~WATER DATA

UNIT WEIGHT
RIGHTSIDE ELEVATION
LEFTSIDE ELEVATION
NO SEEPAGE

62.50 (PCP)
660.00 (FT)
642.00 (FT)

VIII.~-SURFACE LOADS
NONE

IX.~--HORIZONTAL LOADS
NONEB

PROGRAM CWALSSI ~ SOIL~STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WALLS
DATE: 28-AUG~1993 TIMB: 15.45.09

SUMMARY OF SULTS

I.A.~-~MAXIMA

MAXIMUM MINIMUM

BENDING MOMENT (LB-FT) : 1.787E+05 -4.357R+04
AT ELEVATION (FT) : 631.00 628.00
DEFLECTION (IN) : 3.511E+00 ~5.192B~03

A-T-13]
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AT ELEVATION (FT) : 666.00 630.00
RIGHTSIDE SOIL PRESSURE (PSF): 873.41
AT ELEVATION (FT) : 631,00
LEFTSIDE SOIL PRESSURE (PSF) : 3292.70
AT ELEVATION (FT) : 542.00
I.B.--ANCHOR FORCES
ELEVATION ANCHOR ANCHOR ANCHEOR
AT ANCHOR TYPE DEFORMATION FORCE
{FT) (IH) (LB}
£31.00 RIGID .00 89549.75
628.00 RIGID .00 -85663.50
£25.00 RIGID .00 16005. 30

PROGRAM CWALSSI - SOIL-STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WALLS
DATE: 28-AUG-1993 TIME: 15.45.09

II.A.--WALL DEFLECTIONS AND FORCES

Ze=====DEFLECTION=-====> “==WALL INTERNAL FORCES->

ELEVATION AXIAL LATERAL AXIAL SHEARR MOMENT
(FT) (IN) (IN) (LB) (LB)  (LB~PT)
666.00 0.000E+00 3.511E+00 0. 0. 0.
665.50 0.000E+00 3.449E+00 0. 0. 0.
665.00 0.000E+00  3.3B7E+00 0. 0. 0.
664.50 0.000E+00  3.325E+00 0. 0. 0.
664.00 0.000E+00  3.263E+00 0. 0. 0.
663.50 0.000E+00  3.202E+80 0. 0. 0.
663.00 0.000E+00  3.140E+00 0. 0. 0.
662.50 0.000E+00  3.078E+00 0. o. 0.
662.00 0.000E+00  3.016E+00 0. 0. 0.
661.50 0.000E+00  2.954E+00 0. 0. 0.
661.00 0.000E+00  2.893E+00 0. 0. 0.
660.50 0.000E+00  2.831E+00 0. 0. 0.
660.00 0.000E+00  2.769E+00 0. 0. 0.
659.50 0.000E+00  2.707E+00 0. 19. 3.
659.20 0.000E+00  2.670E+00 0. 48. 13.
659.00 0.000E+00  2.646E+00 0. 74. 25.
658.50 0.000E+00  2.584E+00 0. 167. 84.
658.00 0.000E+00  2.522E+00 0. 296. 198.
657.50 0.000E+00 2.460E+00 0. 461. 3Bes.
657.00 0.000E+00  2.398E+00 0. 664. 665.
656.50 0.000E+00  2.337E+00 0. 902. 1055.
656.00 0.000E+00  2.275E+00 0. 1176. 1573.
655.50 0.000E+00  2.213E+00 0. 1467. 2234.
655.00 0.000E+00 2.151E+00 0. 1759. 3040.
654.50 0.000E+00  2.090E+00 0. 2051. 3993.
654.00 0.000E+00  2.028E+00 0. 2344. 5091.

A-I-1d4



B653.50
B53.00
B652.50
552.00
551.50
5651.00
650.50
650.00
£49.50
649.00
648.50
648.00
647.60
647.50
£47.00
646.50
646.00
645.50
645.00
644.50
544.00
643.90+
643.90=-
£43.50
643.00
642,50
642.00
641.50
E41.40+
641.40-
641.00
640.50
640.00
639.50
539.00
638.50
638.20+
638.20~
638.00
637.50
£37.00
636.50
636.00
635,50
635,00
634.50
634.00
633.50
633.00
632.50
632.00
631.50
631.00+
631.00-
630.50
£30.00
629.50
629.00
628.50
628.00+
628.00-
627.50
627.00
626.50

0.000E+0Q0
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+QQ
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.C00E+QD
0.000E+00
0.000E+00
0.000E+00
0.000E+00Q
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000B+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0. 000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
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1.967E+00
1.205E+00
1.B844E+00
1.7B3E+00
1.722E+00
1.661E+00
1.601E+D0O
1.541E+00
1.4B1E+00
1.421E+00
1.362E+400
1.304E+00
1.257E+00
1.245E+00
1.1B8E+00
1.131E+00
1.074E+00
1.015E+00
9.63BE-01
9.097E-01
8.S66E-01
8.461E-01
B8.461E-01
8.044E-01
7.533E-01
7.034E-01
6.545E-01
6.070E-01
5.976E-01
5.976E-01
5.607E-01
5.158E-01
4.722E-01
4.301E-01
3.894E-01
3.503E-01
3.276E-01
3.276E-01
3.128E-01
2.770E-01
2.430E-01
2.108E-01
1.804E-01
1.521E-01
1.258E-01
1.016E-01
7.963E-02
&6.000E-02
4.278E-02
2.B806E-02
1.596E-02
6.568E-03
0.000E+00
0.CO00E+00
=3.TS4E=-03
=-5,192E-03
=-4.926E-03
-3.569E-03
=-1.726E-03
0.000E+00
0.000E+00
1.128E-03
1.650E-03
1.67T9E-03
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2638,
2932.
3229.
3527.
3829,
4133.
4440.
4751.
5067.
5386.
5711.
6042.
6310.
637a.
6719.
T0867.
7421.
7781.
Bl48.
B523.
B902.
8978.
B978.
B504.
7835.
711%.
6363.
5605.
5459.
5459.
5782.
6192.
6604.
7018.
7433,
T847.
B8091.
8091.
B233.
BSB3.
B8937.
3301.
9673.
10054.
10443.
10843.
11257.
11684.
12122.
12571.
13028.
13493.
13963.
-75587.
=75093.
=74598.
-T4103.
=T3609.
=73114.
=T2620.
13043.
13537.
14031.
14524.

6337.
7729.
9269.
10958.
12797.
14787.
16930.
19228.
21682.
24295.
27069,
30007 .
32478.
33liz.
3Gaas.
3igg3z.
43454.
47254.
512386.
55404.
59760.
60654.
60654.
64153.
68240.
71981.
75353.
78343.
TAB96.
78896,
81144.
84138.
87337.
90742.
94355.
98175.
100566.
100566.
102198.
106402.
110782.
115341.
120084.
125016.
130140.
135460.
140985.
146720.
152671.
158844.
165244.
171874.
178737.
178737,
141068.
103645.
66470.
29542.
=-7139.
-43573.
=43573.
-36928.
-30036.
=21897.
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626.00 0.000E+00 1.332E-03 Q. 15018. =15512.
625.50 0.000E+00 7.304E-04 0. 15511. =7879.
€25.00 0.C00E+Q0 0.C00E+00 0. 16008, 0.

II.B.--S0IL PRESSURES

ELEVATION Commmmmm===50IL PRESSURES (PSF)==—====== >
(FT) LEFTSIDE RIGHTSIDE WET
E66.00 .00 .00 00
665.50 .00 .00 .00
665.00 00 00 .00
664.50 00 00 00
664.00 .00 .00 00
663.50 .00 .00 .00
663.00 00 .00 .00
662.50 .00 .00 .00
662.00 .00 .00 .00
661.50 .00 .00 .00
661.00 00 .00 .00
660.50 .00 .00 .00
660.00 .00 - 00 00
659,50 .00 43.16 43.16
659.20 .00 £5.89 68,89
659.00 .00 B85.80 85.80
E5B.50 .00 127.71 127.71
5658.00 00 169.61 169.81
657.50 .00 211.51 211.51
657.00 00 253.53 253.53
656.50 00 295.22 295.22
656.00 .00 329.05 3259.05
655.50 44.60 348.42 303.82
555.00 B8B.34 360.45 272.11
654.50 131.22 372.35 241.13
654.00 173.25 3B84.36 211.11
653.50 214.42 396.36 181.94
653.00 254.73 408.36 153.63
£52.50 294.20 420.37 126.17
652.00 332.82 432.37 99.55
651.50 370.61 444.38 73.77
651.00 407.56 456.38 48.83
550.50 443.68 468.39 24.71
550.00 478.98 480.39 1.41
649.50 513.47 492.40 =21.07
549.00 547.186 504.40 =42.76
64B.50 580.07 516.40 =63.66
648.00 612.19 528,41 -831.78
647.60 637.35 537.88 =99.47
647.50 643.57 540.12 =103.44
547.00 674.19 550.5%0 =123.29
646.50 704.10 561.64 =142.46
646.00 733.30 572.38 =160.92
£45.50 761.82 583,12 -178.69
645.00 789.68 593,86 -195.82
644.50 B16.91 604.95 =-211.96
644.00 B43.54 602.54 =-241.01
643.90+ B48.80 598.16 =250.64
543.90- 2687.24 598,16 =2089.08
643.50 2905.97 589.67 =2316.30
643.00 3051.24 598.57 =2452.66
642.50 3179.79 605.84 =2569.95
642.00 3292.70 £20.43 -2672.27
641.50 3255.65 646.17 =2609.48
641.40+ 3211.17 655.70 =2555.47
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641.40~-
641.00
640.50
640.00
639.50
639.00
638.50
638.20+
638.20~
638.00
637.50
637.00
636.50
636.00
635.50
635.00
634.50
634.00
633.50
633.00
632.50
632.00
631.50
631.00+
631.00~-
630.50
630.00
629.50
629.00
628.50
628.00+
628.00~
627.50
627.00
626.50
626.00
625.50
625.00

984.55
991.07
98%.15
1007.18
1015.18
1023.19
1031.24
1036.11
1104.14
1099.94
1089.72
1079.96
1070.81
1062.39
1054.85
1048.35
1043.03
103%.07
1036.64
1035.91
1037.08
1040.35
1045.92
1054.02
800.54
811.45
822.35
833.55
844.94
856.44
867.92
867.92
879.30
890.56
901.73
912.83
923.88
934.90
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655.70
683.79
697.04
707.66
718.58
730.59
728.55
716.12
699.67
675.71
663.53
673.37
§82.03
6%90.70
699.36
710.31
733.15
755.48
777.19
798.21
818.44
837.79
856.15
873.41
663.70
675.41
686.79
697.93
708.90
718.78
730.68
730.68
741.66
752.74
763.89
775.11
786.37
797.66

A-T-IRS

-328.85
-307.28
-302.11
-299.52
-296.60
-292.60
-301.69
-319.99
-404.47
~424.23
~426.18
-406.59
-388.77
-371.69
-355.50
-338.04
-309.88
-283.59
-259.44
~237.70
-218.64
-202.56
-189.78
-180.61
-137.24
-136.04
-135.56
-135.62
~-136.05
-136.66
=137.24
-137.24
~137.63
~137.82
~-137.84
=137.72
-137.51
-137.24
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1000  *ISLAWD CREEK  LPP,  LOGAN, L
1010  'LOAD CASE  3-NORMAL OPERATING CONDITION

1020  ‘WALL HEIGHT = 26, Wi4 X 370

1030  'ONE  ANCHOCR, 6* C TO C SPACING

1040  WALL 666.00 2.900e+07 9.07E+02 18.17€+00

1050  WALL £25.00

1050  ANCHOR 656.00 F 6.67E+04 4.00E+04 4.00E+04 3.15E+04 1.000€+00
1065  ANCHOR 631,00 R 6.00E+04 0.00 0.00 0.00 0.00
1066 ANCHOR 628.00 R 6.00E+04 0.00 0.00 0.00 0.00
1067  ANCHOR 625.00 R 6.00e+04 0.00 2,00 0.00 0.00
1070 SURFACE RIGHTSIDE 1

1080 .00 666.00

1090 SURFACE LEFTSIDE 1

1100 -00 640.00

1110 SOIL  RIGHTSIDE STRENGTH 8

1120 136.00 110.00 28.0 .00 .0 .00 3.0 3.0 659.20
1130 129.00 110.00  28.0 .00 .0 .00 3.0 3.0 647.60
113t 122.00 110,00 28.0 .00 .0 .00 3.0 3.0 643.90
1132 131.00 123.00 30.0 .00 .0 .00 85.6 85.6 642.00
1133 131.00 123.00 30.0 .00 .0 .00 52.2 52.2 641,40
1137 123.00 110.00  28.0 .00 .0 .00 1.1 141 638.20
1138 124.00 114.00  32.0 .00 .0 .00 3.5 3.5 631.00
1139 125,00 125.00 40.0 50.00 .0 .00 0.1 0.1

1140  soiL LEFTSIDE STRENGTH 3

1150 123.00 110.00 28.0 .00 .0 .00 1.1 1.1 638.20
1155 124.00 114.00 32.0 .00 .0 .00 3.5 3.5 $31.00
1160 125.00 125.00 40.0 50.00 -0 .00 0.1 0.1

1170 WATER  ELEVATIONS 62.50 642.00 642.00

1190  FINISH

A-TI-126
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PROGRAM CWALSSI -~ SOIL-STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WALLS
DATE: 27-AUG-1993 TIME: 17.39.05

INPUT DATA

I.-~HEADING:
'*ISLAND CREEK LPP, LOGAN, WV
'LOAD CASE 3-NORMAL OPERATING CONDITION
*WALL HEIGHT = 26', W14 X 370

*ONE ANCHOR, 6' C TO C SPACING

II.-~WALL SEGMENT DATA

ELEVATION CROSS
AT TOP OF MODULUS OF MOMENT OF SECTION
SEGMENT ELASTICICTY INERTIA AREA

(FT) (PSI) (IN**4) (SQIN)
666.00 2.900E+07 907.00 18.17
ELEVATION AT BOTTOM OF WALL = 625.00 (FT).

III.-~ANCHOR DATA

ULTIMATE PRE~ ULTIMATE
ELEVATION  ANCHOR TENSION STRESS  COMPRESSION ANCHOR ANCHOR
AT WALL TYPE FORCE FORCE FORCE STIFFNESS SLOPE
(FT) (‘R/F') (LB) (LB) (LB) (LB/IN) (FT)
656.00 FLEXIBLE 6.67B+04 4.00B+04 4.00B+04  3.150E+04 1.00
631.00 - RIGID
628.00 RIGID
625.00 RIGID

1V.--SURFACE POINT DATA

IV.A.-~RIGHTSIDE

DIST. FROM ELEVATION
WALL (PT) (FT)
.00 666.00
IV.B,~~ LEFTSIDE
DIST. FROM ELEVATION
WALL (FT) (FT)
.00 640.00

V.~~SOIL LAYER DATA

V.A.-~-RIGHTSIDE LAYER DATA

ANGLE OF ANGLE OF WALL

<UNIT WEIGHT> INTERNAL COH- WALL  ADH- <STIFF. COEF.> <==BOTTOM-->
SAT.. MOIST FRICTION ESION FRICTION ESION ACT. PASS. ELEV. SLOPE
(PCF)  (PCF) (DEG)  (PSF) (DEG) (PSF) (PCI) (PCI) (FT) (FT)

A-T-133
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136.00 110.00 28.00 .00 .00 .00 3.00 3.00 659.20 .00
129.00 110.00 28.00 .00 .00 .00 3.00 3.00 647.60 .00
122.00 110.00 28.00 .00 .00 .00 3.00 3.00 643.90 .00
131.00 123.00 30.00 .00 .00 .00 86.60 86.60 642.00 .00
131.00 123.00 30.00 .00 .00 .00 52.20 52.20 641.40 .00
123.00 110.00 28.00 .00 .00 .00 1.10 1.10 638.20 .00
124,00 114.cC0 32.00 .00 .00 .00 3.50 3,50 631.00 .00
125.00 125.00 40.00 50,00 .00 .00 .10 .10

V.B.-- LEFTSIDE LAYER DATA

ANGLE OF ANGLE OF WALL
<UNIT WEIGHT> INTERNAL COH- WALL ADH-  <STIFF, COEF.> <~=BOTTOM-->
SAT. MOIST FRICTION ESION FRICTION ESION ACT. PASS. ELEV. SLOPE
(PCF)  (PCF) (DEG)  (PSF) (DEG)  (PSF) (PCI) (PCI) (FT) (FT)
123.00 110.00 28,00 .00 .00 .00 1.10 1.10 638.20 .00
124.00 114.00 32.00 .00 .00 .00 3,50 3.50 631,00 .00
125.00 125.00 40.00 50.00 .00 .00 .10 .10

VI.~~INTERACTION ZONE DATA
NONE

VII.~~WATER DATA
UNIT WEIGHT = 62.50 (PCF)
RIGHTSIDE ELEVATION = 642.00 (FT)

LEFTSIDE ELEVATION = 642.00 (FT)
RO SEEPAGE

VIiII.~~SURFACE LOADS
NONE

IX.,~~HORIZONTAL LOADS
NONE

PROGRAM CWALSSI - SOIL~STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WALLS
DATE: 27-AUG-1993 TIME: 17.43.01

Y OF

I.A.--MAXIMA

MAXIMUM MINIMUM
BENDING MOMENT (LB-FT) H 8.761E+04 ~3.991E+04
AT ELEVATION (FT) : 631.00 645,50

A~T- 134
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DEFLECTION (IN) : 2.40BE-01 -2.531E-03
AT ELEVATION (FT) 648.00 630.00
RIGHTSIDE S0IL PRESSURE {FSFJ+ 1571.10
AT ELEVATION (FT) : £31.00
LEFTSIDE SOIL PRESSURE (PSF) : 331.03
AT ELEVATION (FT) : £25.00

I.B.=--ANCHOR FORCES

ELEVATION ANCHOR ANCHOR ANCHOR
AT ANCHOR TYPE DEFORMATION FORCE
(FT) (IN) (LB)
656.00 FLEXIBLE .14 17644.10
631.00 RIGID .00 55658.34
628.00 RIGID .00  =40064.75
625.00 RIGID .00 8421.61

PROGRAM CWALSSI - SOIL-STRUCTURE INTERACTION ANALYSIS OF SHEET FILE WALLS
DATE: 27-AUG-1993 TIME: 17.43.01

COMPLETE RESULTS

II.A.--WALL DEFLECTIONS AND FORCES

Cemme==DEFLECTION===== > <==WALL INTERNAL FORCES->
ELEVATION AXIAL LATERAL AXIAL SHEAR HOMENT
(FT) {IN) {IN) {LB) (LB} {LB=FT)
666.00 =-8.089E-03 1.125E-01 0. . Q.
665.50 =8.089E-03 1.162E-01 0. T 1.
665.00 -8.089E-03 1.200E-01 0. 28. 9.
664.50 -8.089E-03 1.237E-01 a. 64. 32.
664 .00 -8.089E-03 1.274E-01 0. 114. 76.
663.50 -8.089E-03 1.312E-01 0. 178. 148.
663.00 -8.089E-03 1.343E-01 0. 256. 2586,
662.50 -8.089E-03 1.386E-01 0. 348, 406.
662.00 -8.089E-03 1.424E-01 Q. 454. 606.
661.50 -8.089E-03 1.461B-01 0. 574. B62.
661.00 =-8.089E=03 1.499E-01 a. 708, 1182.
660.50 -8.089E-03 1.537E-01 Q. 857. 1573.
660.00 -8.089E-03 1.575E=01 Q. 1019. 2041.
659.50 -8.089E-03 1.613E-01 Q. 1195. 2594,
659.20 -8.089E-03 1.636E-01 0. 1307. 2969.
659.00 -8.089E-03 1.652E=-01 a. 1388. 323a.
658.50 -8.089E=03 1.6918-01 a. 1589. 3981.
658.00 -8.089E-03 1.731E-01 0. 1807. 4830.
657.50 -&.089E-03 1.772E-01 Q. 2039. §791.
657.00 =-8.089E-03 1.814E-01 Q. 2285. 6871.
656.50 -8.089E-03 1.857E-01 0. 2544. 8078.
656.00+ -8.089E-03 1.901E-01 Q. 2817. 9418.
656.00- -8.089E-03 1.901E-01  -114548. -8641. 9418.
655.50 =7.959E=-03 1.947E-01  =11458. =8354. 5168.
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655.00
654.50
654.00
653.50
653.00
§52.50
652.00
651.50
651.00
650.50
650.00
649.50
649.00
648.50
648.00
647.60
647.50
647.00
646.50
646.00
645.50
645.00
644.50
644.00
643.90+
643.90-
643.50
643.00
642.50
642.00
641.50
641.40+
641.40-
641.00
640.50
640.00
639.50
639.00
638.50
638.20+
638.20-
638.00
637.50
637.00
636.50
636.00
635.50
635.00
634.50
634.00
633.50
633.00
632.50
632.00
631.50
631.00+
631.00=-
630.50
630.00
629.50
629.00
628.50
628.00+
628.00=-

=-7.82BE-03
-7.698E-02
=7.567E-03
=-7.437E-03
=7.306E-03
=7.176E-03
=7.045E-03
-6.915E-03
=6.784E-023
-6.654E-03
-6.523E-03
=6.393E-03
-6.263E-03
-6.132E-03
=6.002E-03
-5.897E-03
=-5.871E-03
=-5.741E-023
-5.610E-03
=5.480E-03
=5.349E-03
=-5.219E-03
-5.0B8E-023
=-4.958E-03
-4.932E-03
-4.932E-03
-4.B27E-03
-4.697E-03
-4.566E-01
=-4.4316E-02
=-4.305E-03
-4.279E-03
=4.279E-03
~-4.175E-03
=-4.045E-03
=3.914E-03
=3.784E-03
=3.653E-03
-3.523E-03
=3.444E-03
~3.444E-03
=3.392E-03
~-3.262E-03
-3.131E-03
=3.001E-03
-2.870E-03
=2.740E-023
-2.609E-03
-2.479E-03
=2.348E-03
-2.218E-03
=2.088E-03
=1.957E-02
=-1.827E-03
~-1.696E-03
-1.566E-03
-1.566E-03
=-1.435E=-03
-1.305E-03
=1.174E-03
=1.044E-023
-9.133E-04
=-7.828E-04
-7.828E-04
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1.993E-01
2.040B-01
2.086E-01
2.132E-01
2.175E-01
2.216E-01
2.255E-01
2.290E-01
2.321E-01
2.348E-01
2.371E-01
2.388B-01
2.400E-01
2.407E-01
2.408E-01
2.404E-01
2.402E-01
2.350E-01
2.372E-01
2.348E-01
2.317E-01
2.279E-01
2.235E-01
2.184E-01
2.173E-01
2.173E-01
2.127E-01
2.064E-01
1.996E=01
1.921E-01
1.841E-01
1.825E-01
1.825E-01
1.757E=01
1.667E-01
1.574E-01
1.476E-01
1.3768-01
1.273E-01
1.210E-01
1.210E-01
1.168E-01
1.062E-01
9.555E=-02
8.495E-02
7.448E-02
6.424E-02
5.432E-02
4.482E-02
3.588E-02
2.754E-02
1.9998-02
1.333E-02
7.683E-03
3.195E-03
0.000E+00
0.000E+00
=1.831E-03
-2.531E-03
-2.400E-03
-1.7398-03
-8.425E-04
0.000E+00
0.000E+00

-11458.
=1ll458.
=11458.
=-11458.
=-11458.
=11458.
=11458.
-11458.
=11458.
=-11458.
=11458.
=-11458.
=11458.
=11458.
=11458.
=11458.
=11458.
=11458.
=11458.
-11458.
=11458.
=11458.
=114%8.
-11458.
=11458.
-11458.
=11458.
-11458.
=1l458.
=11458.
=11458.
=11458.
=11458.
=11458.
=11458.
-11458.
=11458.
-11458.
=11458.
=11458.
=11458.
=11458.
=11458.
=1l458.
=11458.
-11458.
=11458.
-11458.
=11458.
-11458.
-11458.
=-11458.
-11458.
-11458.
=-11l458.
=11458.
-11458.
=11458.
=11458.
-11458.
=-11458.
=11458.
-11458.
=11458.

A-T~{3¢

=-B053.
=7739.
~-7411.
=T070.
-6714.
-6345.
=5964.
=-5568.
=-5158.
-4735,
-4299.
-3848.
=3384.
=-2907.
=2415.
=-2012.
=1910.
=1390.
=-857.
=3109.
252.
B28.
1419.
2024.
2147.
2147.
2474.
2891.
3321.
3760.
4207.
4297.
4297.
4859.
5570.
6289.
T013.
7738,
B463.
B899.
B8899.
9143.
9757.
10373.
10993.
11615.
12241.
12871.
13508.
14142.
14783.
15427.
16075.
16725,
17378.
18033.
=37625.
=-37126.
-36628.
=36129.
=-35630.
-35131.
=34633.
5432.

1066.
=-2883.
=-6671.
-10291.
=13738.
=17004.
=-20082.
-22965.
~25647.
-28121.
=-30380.
-32417.
=34226.
=35800.
=-37131.
=38016.
=3a212.
-39038.
=39600.
-39893.
=39907.
=396348.
=39077.
=38217.
=3a008.
=38008.
-37084.
=35743.
=-34190.
=33420.
=30429.
=30003.
=30003.
=-28172.
=25565.
-22601.
=19275.
-15587.
=11537.

-8933.

-8933.

-7129.

-2404.

2629.

7970.
13632.
19586.
25864.
32458.
39369.
46600.
54153.
62028.
70228.
78754.
87607.
87607.
68919.
50480.
32291.
14351.
-3339.

=20780.
-20780.
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627.50 =6.523E-04 5.564E-04 -11458.
627.00 -5.219E-04 8.1B4E-04 -11458.
626.50 =3.914E=-04 8.370E-04  -11458.
626.00 =2.609E-04 6.668E-04  -114%58.
625.50 =1.305E-04 3.668E-04 =11458.
625.00 0.000E+00 0.000E+00 =-11458.

I1.B.--50IL PRESSURES

ELEVATION L===—==—==S0IL PRESSURES (PSF)

(FT) LEFTSIDE RIGHTSIDE
666.00 .00 00
665.50 .00 28.46
665.00 .00 56.88
664.50 .00 B5.25
664.00 .00 113.57
663.50 .00 141.85
663.00 .00 170.08
662.50 .00 198.27
662.00 .00 226.40
661.50 .00 254.50
€61.00 .00 282.54
660.50 .00 310.54
660.00 00 338.49
659.50 .00 366.39
659.20 .00 383.10
659.00 .00 394.23
658.50 .00 422.03
658.00 .00 449.77
€57.50 .00 477.45
657.00 .00 505.07
656.50 .00 §32.63
656.00+ .00 560.11
656.00- .00 560.11
655.50 .00 587.53
655.00 .00 614.87
654.50 .00 642.16
654.00 .00 669.40
653.50 .00 696.59
653.00 .00 723.76
652.50 .00 750.91
652.00 00 778.06
651.50 .00 805.22
651.00 00 832.40
650.50 .00 859.63
- 650.00 .00 B886.92
649.50 .00 914.27
649.00 .00 941.72
648.50 .00 969.28
648.00 .00 996.96
647.60 .00 1019.20
647.50 .00 1024.78
647.00 .00 1052.75
646.50 00 1080.88
646.00 .00 1109.21
645.50 .00 1137.72
645.00 .00 1166.45
644.50 .00 1195.40
644.00 .00 1224.57
643.90+ .00 1230.43
643.90- 00 810.33
643.50 .00 8326.73
643.00 .00 847.23

A~k 137

5930.
6428B.
6927.
7425.
7923.
8422.

.00
28.46
56.88
85.25

113.57
141.85
170.08
198.27
226.40
254.50
282.54
310.54
338.49
366.39
383.10
394.23
422.03
449.77
477.45
505.07
532.63
560.11
560.11
587.53
614.87
642.16
669.40
696.59
723.76
750.91
778.06
a05.22
B32.40
85%.63
886.92
914.27
941.72
969.28
996.96
1019.20
1024.78
1052.75
1080.88
1109.21
1137.72
1166.45
1195.40
1234.57
1230.43
810.33
826.73
847.23

=17940.
=14850.
-11511.
=T7923.
-4086.
0.



642,50
642.00
641.50
641.40+
641.40~
641.00
640.50
640.00
639.50
639.00
638.50
638.20+
638.20~
638.00
637.50
637.00
636,50
636.00
635.50
635.00
634.50
634.00
633.50
633.00
632.50
632.00
631.50
631.00+
631.00~
630.50C
630.00
629.50
629.00
628.50
628.00+
628.00~
627.50
627.00
626.50
626.00
625,50
625.00

435

.00
.00
.qo
.00
.Q0
.00
.00
.00
16.83
33.55
50.16
60.07
58.3¢
64.71
80.24
95.42
110.25
124.73
138.90
152.78
166.40
179.81
193.06
206.20
219.32
232.49
245.80
259.34
197.07
208.15
219.28
230.44
241.64
252.84
264.05
264.05
275,25
286.43
297.59
308.75
319.89
331.03

- A-I-138

867.73

888.23

899.65

901.93
1398.57
1412.47
1429.97
1447.59
1465.34
1483.19
1501.15
1511.97
1280.80
1289.10
1310.02
1331.12
1352.35
1373.863
1394.90
1416.09
1437.10
1457.86
1478.27
1498.22
1517.80
1536.29
1554.17
1571.10
1193.88
1205.51
1216.86
1228.00
1238.99
1249.92
1260.85
1260.85
1271.86
1282.95
1294.11
1305.32
1316.56
1327.83

867.73
888.23
899.65
901.63
1398.57
1412.47
1429.97
1447.59
1448.51
1449.64
1450.99
1451.89
1222.40
1224.39
1229.78
1235.70
1242.10
1248.90
1256.00
1263.31
1270.71
1278.06
1285.21
1292.01
1298.28
1303.80
1308.37
1311.76
996.80
997.36
997.58
997.55
997.35
997.07
996.80
996.80
996.62
996.52
996.51
996.57
996.67
996.80



1000
1010
1020
1030
1040
1050
1060
10862
1063
1064
1070
1080
1090
1100
1110
1130
1135
1138
1139
1140
1155
1160
1170
1180
1181
1182
1183
1184
1150

436

' ISLAND CREEK LPP, LOGAN, WV

'BAISDEN - LC 1 ~ CRITICAL

‘WALL HEIGHT = 26', W14 X 370 POST

‘ONE ANCHOR, 6' C TO C SPACING

WALL 668.00 2.900E+07 9.070E+02 18.17E+00
WALL 627.00

ANCHOR 657.00 F 6.67E+04 4.00E+04 4.00E+04

ANCHOR 633.00 R
ANCHOR &§30.00 R
ANCHOR 627.00 R
SURFACE RIGHTSIDE 1
.00 668.00
SURFACE LEFTSIDE 1

.00 643.00
S0IL RIGHTSIDE STRENGTH 4
129.00 114.00 32.0 .00 .0 .00 34.8
136.00 110.00 28.0 .00 .0 .00 3.5
124.00 114.00 32.0 .00 .0 .00 3.5
125.00 125.00 40.0 50.00 .0 .00 0.1
SOIL LEFTSIDE STRENGTH 2
124.00 114.00 32.0 .00 .0 .00 3.5
125.00 125.00 40.0 50.00 .0 .00 «1
WATER ELEVATIONS 62.50 668.00 645.00

HD 12 666. 0. 664. 5.48 660. 31.64
658.5 38.46 657.5 41.08
656. 42.32 654.5 41.04

646. 20.74 642.5 14.46
639. 10.1 635. 6.B2 631, 4.68
PINISH

A-T-~139

3.15E+04
4.8 656.80
3.5 655.10
3.5 633.00
0.
3.5 633.00
0.

1.0
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PROGRAM CWALSSI ~ SOIL-STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WALLS

DATE: 28-AUG~1993

I.--HEADING:

'‘ISLAND CREEK LPP, LOGAN,

‘BAISDEN - LC 1 - CRITICAL

TIME: 10.46.23

INPUT DATA

WV

‘WALL HEIGHT = 26, W14 X 370 POST

'ONE ANCHOR,

II.~~WALL SEGMENT DATA

6' C TO C SPACING

ELEVATION CROSS
AT TOP OF MODULUS OF MOMENT OF SECTION
SEGMENT ELASTICICTY INERTIA AREA
(FT) (PSI) (IN**4) (SQIN)
668,00 2.900E+07 907.00 18.17
ELEVATION AT BOTTOM OF WALL = 627.00 (FT).
1II.~~ANCHOR DATA
ULTIMATE PRE- ULTIMATE
ELEVATION  ANCHOR TENSION STRESS  COMPRESSION ANCHOR  ANCHOR
AT WALL TYPE FORCE FORCE FORCE STIFFNESS SLOPE
(FT) ('R/F’) (LB) (LB) (LB) (LB/IN) (FT)
657.00 FLEXIBLE  6.67E+04 4.00E+04 4.00B+04  3.150B+04 1.00
633.00 RIGID
630.00 RIGID
627.00 RIGID

IV.~~SURFACE POINT DATA
IV.A.~-~RIGHTSIDE

DIST. FROM ELEVATION
WALL (FT) (FT)
.00 668.00
IV.B.~~ LEPTSIDE
DIST. FROM ELEVATION
WALL (¥T) (FT)
.00 643.00

V.~=~SOIL LAYER DATA

V.A.~~RIGHTSIDE LAYER DATA
ANGLE OF

<UNIT WEIGHT> INTERNAL COH-

SAT.

(PCF) (PCF) (DEG) (PSF)
129.00 114.00 32.00 .00
136.00 110.00 28.00 .00
124.00 114.00 32.00 .00
125.00 125.00 40.00 S50.00

V.B.-- LEFTSIDE LAYER DATA
ANGLE OF

<UNIT WEIGHT> INTERNAL COH-

MOIST FRICTION ESION FRICTION ESION ACT.

ANGLE OF WALL

WALL  ADH~ <STIFF, COBF.> <~~BOTTOM-->
PASS. ELEV. SLOPE
(DEG)  (PSF) (PCI) (PCI) (FT) (FT)
.00 .00 34.80 34.80 656.80 .00
.00 .00 3,50 3.50 655.10 .00
.00 .00  3.50 3.50 633.00 .00
.00 .00 .10 .10
ANGLE OF WALL
WALL  ADH~- <STIFF. COEF.> <--BOTTOM-->

- A-Z- 148
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SAT . MOIST FRICTION ESION FRICTION ESION ACT. PASS. ELEV. SLOPE
(PCF)  (PCF) (DEG)  (PSF) (DEG)  (PSF) (PCI) (PCI) (FT) (FT)
124.00 114.00 32.00 .00 .00 .00 3.50 3.50 633.00 .00
125.00 125.00 40.00 50.00 .00 .00 .10 .10

VI.~~-INTERACTION ZONE DATA
NONE

VII.~~WATER DATA
UNIT WEIGHT 62.50 (PCF)

RIGHTSIDE ELEVATION 668.00 (FT)
LEFTSIDE ELEVATION = 645.00 (FT)

NO SEEPAGE
VIII.-~SURFACE LOADS
NONE
IX.~-HORIZONTAL LOADS
IXZ.A.~~EARTHQUAKE ACCELERATION = .00 (G'S)
IX.B.~~HORIZONTAL LINE LOADS
NONE
X.C.~-HORIZONTAL DISTRIBUTED LOADS
ELEVATION DIST. LOAD
(FT) (PSF)
666.00 »00
664.00 5.48
660.00 31.64
658,50 38.46
657.50 41.08
656.00 42.32
654.50 41.04
646.00 20.74
642.50 14.46
639.00 10.10
635.00 6.82
631.00 4.68

PROGRAM CWALSSI ~ SOIL~STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WALLS
DATE: 28-AUG~1993 TIME: 10.52.08

Y OF RESULT

I.A.~~MAXIMA
MAXINUM MINIMUM
BENDING MOMENT (LB~FT) : 1.3998+08 -6.120E+04
AT ELEVATION (FT) : 633.00 647.00
DEFLECTION (IN) : 3.774E-01 -4,030E-03
AT ELEVATION (FT) 3 650.50 632.00
RIGHTSIDE SOIL PRESSURE (PSF): 1047.76
AT ELEVATION (FT) : 633,00
LEFTSIDE SOIL PRESSURE (PSF) : 353.64
AT ELEVATION (FT) : 627.00
I.B.-~ANCHOR FORCES
ELEVATION ANCHOR ANCHOR ANCHOR
AT ANCHOR TYPE DEFORMATION FORCE
(FT) (IN) (LB)
657.00 FLEXIBLE .24 30428.34

AT



633.00
630.00
627.00
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RIGID .00
RIGID .00
RIGID .00

89949.41
-62405.34
13925.21

PROGRAM CWALSSI - SOIL-STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WALLS
TIMB: 10.52.05

DATE: 28-AUG~1993

ITI.A.~~-WALL DEFLE

ELEVATION
(FT)
668.00
667.50
667.00
666.50
666.00
665.50
665.00
664.50
664.00
663.50
663.00
662.50
662.00
661.50
661.00
660,50
660.00
659.50
659.00
658.50
658.00
657.50
657.00+
657.00~
656.80+
656.80~-
656.50
656.00
655.50
655.10+
655.10~
655.00
654.50
654.00
653.50
653.00
652.50
652.00
651.50
651.00
650.50
650.00
649.50
649.00
648.50
648.00
647.50
647.00

COMPLETE RESULTS

CTIONS AND FORCES

<=~====DEFLECTION=====>

AXIAL LATERAL

(IN) (IN)

-1.354E-02 2.549E~01
~1,354E-02 2.579E-01
~-1.354E-02 2.609E-01
-1.354E-02 2.639E-01
-1.354E-02 2.669E-01
-1.354E-02 2.699E-01
-1.354E-02 2.729E-01
-1,354E-02 2.759E~01
-1.354E~02 2.789E~-01
-1.354E-02 2.820E-01
~1.354E~-02 2.850E-01
-1.354E-02 2.881E~01
-1.354E-02 2.912E-01
-1.354E-02 2.944E-01
-1.354E-02 2.977E~01
-1.354E-02 3.010E~01
-1.354E-02 3.044E-01
~-1.354E-02 3.079E-01
~1.354E-02 3.116E-01
-1.354E-02 3.154E-01
~1.354E-02 3.195E-01
-1.354E-02 3.238E-01
-1.354E-02 3.283E-01
~1.354E~-02 3.283E-01
-1.345E-02 3.302E-01
-1.345E-02 3.302E~01
-1.331E~02 3.331E-01
-1.308E~02 3.382E-01
-1.286E-02 3.433e-01
-1.268E-02 3.473E-01
-1.268E-02 3.473B~01
-1.263E-02 3.484E-01
~1.241E-02 3.533e-01
-1.2188E-02 3.580E-01
-1.196E-02 3.624E-01
-1.173E-02 3.664E-01
-1.151E-02 3.699E-01
-1.128E~02 3.728E-01
-1.105E-02 3.751E-01
-1.083E~02 3.766E~01
-1.060E~02 3.774E-01
-1.038E-02 3.774E-01
-1.015E-02 3.765E-01
-9.926E-03 3.747E-01
-9.701E-03 3.719E-01
-9.475SE-03 3.682E-01
~-9.249E~-03 3.635E-01
-9.024E-03 3.578E-01

A-I-/50

<=-~WALL INTERNAL PORCES->

AXIAL
(LB)
o.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

-19812.
-19812.
-19812.
-19812.
-19812.
-19812.
-~-19812.
-19812.
-19812.
~-19812.
-19812.
~19812.
-19812.
-19812.
-19812.
-19812.
-19812.
-19812.
-19812.
-19812.
~-19812.
-19812.
-19812.

SHEAR

(LB)

10.

41.

93.
166.
260.
375.
511.
669.
849.
1081.
1275.
1522.
1792.
2083.
2397.
2734.
3092.
3472.
3875.
4298.
4744.
5210.
-14602.
-14410.
-14410.
-14079.
-13508.
-12914.
-12421.
-12421.
-12302.
~11694.
-11066.
-10418.
-9748.
-9059.
-8348.
-7618.
~6866.
-6094.
-5301.
-4487.
-3652.
~2796.
-1918.
~-1018.
-97.

16036.
11763.
4865.
-1741.
-6809.
-6809.
-8045.
-14045.
-19736.
-25108.
-30150.
-34853.
-39205.
-43198.
-46820.
~50061.
-52910.
-55358.
-57394.
-59006.
~60186.
-60921.
-61201.



646.50
646.00
645.50
645.00
644.50
644.00
643.50
643.00
642.50
642.00
641.50
641.00
640.50
640.00
639.50
639.00
638.50
638.00
637.50
637.00
636.50
636.00
635.50
635.00
634.50
634.00
633.50
633.00+
633.00~
632.50
632.00
631.50
631.00
630.50
630.00+
630.00-
629.50
629.00
628.50
628.00
627.50
627.00

ELEVATION

(FT)
668.00
667.50
667.00
666.50
666.00
665.50
665.00
664.50
664.00
663.50
663.00
662.50
662.00
661.50
661.00
660.50
660.00

-8.798E-03
-8.573E-03
-8.347E-03
-8.121E-03
~7.896E~03
-7.670E-03
-7.445E~03
-7.219E-03
-6.993E-03
-6,.768E-03
-6.542E-03
-6.317E-03
-6.091E-03
~-5.865E-03
~-5.640E-03
-5.414E-03
-5.189E-03
-4.963E-03
-4.738E-03
-4.512E-03
-4.286E-03
-4.061E-03
~3.835E~03
-3.610E-03
-3.384E-03
-3.158E-03
-2.933E-03
-2.707E~0Q3
-2.707B~03
-2.482E-03
-2.256E-03
-2.030E~03
-1.8058-03
-1.579E~03
-1.3548-03
-1,354E-03
-1.128E-03
-9.024E-04
-6.768E~04
-4.512E-04
-2.256E~04

0.000E+00

11.B.~-SOIL PRESSURES

448

3.511E-01 -19812.
3.434E-01 -19812.
3.347E-01 -19812.
3.250E-01 -19812.
3.144E-01 -19812.
3.029E-01 -19812.
2.905E-01 -19812.
2.773E~01 -19812.
2.634E-01 -1%9812.
2.487E-01 -19812.
2.335E-01 -19812.
2.177E-01 ~19812.
2.015E-01 ~19812.
1.851E-01 -19812.
1.684E-01 -19812.
1.516E-01 -19812.
1.348g-01 ~19812.
1.183E-01 -19812.
1.021E-01 -19812.
8.637E-02 -19812.
7.131E-02 -19812.
5.708E-02 -19812.
4.386E-02 -19812.
3.185E-02 -19812.
2.124E-02 -19812.
1.225g-02 -19812.
5.094E-03 -19812.
0.000E+0C ~-19812.
0.000E+00 ~-19812.
-2.918E~03 -19812.
-4.030E-03 -19812.
-3.822E~-03 -19812.
~2.770E-03 -19812.
~1.343E-03 -19812.
0.000E+00 -19812.
0.00QE+00 -19812.
8.915E-04 -19812.
1.3158-03 -19812.
1.348E-03 ~19812.
1.076E-03 -19812.
5.930E~04 -19812.
0.000E+00 -19812.

846.
1811.
2799.
3809.
4835,
5868.
6909.
7958.
9011.

10064.
11116.
12169.
13223.
14278.
15335.
16394.
17456.
18521.
19590.
20662.
21738.
22818.
23902.
24990.
26081.
27176.
28274.
29374.
~-60576.
-59566.
-58556.
-57546.
~-56536.
~55529.
-54521.
7884.
8891.
9898.
1090S.
11911.
12918.
13925.

Cm=~=maw~=SOIL PRESSURES (PSF)=—==—ww=>

LEPTSIDE
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

RIGHTSIDE
.00
10.22
20.43
30.65
40.87
51.08
61.30
71.51
81.73
91.95
102.16
112.38
122.60
132.81
143.03
153.25
163.46

- A-T-457

NET
.00
10.22
20.43
30.65
40.87
s1.08
61.30
71.51
81.73
91.95
102.16
112.38
122.60
132.81
143.03
153.25
163.46

-61014.
-60351.
~59200.
-57549.
~55388.
~-52713.
-49519.
-45803.
~41560.
-36792.
~31497.
~25676.
-19328.
-12453.
~5050.
2882.
1134sS.
20339.
29866.
39929.
50529.
61668.
73348.
85570.
98338.
111652.
125514.
139926.
139926.
109891.
80361.
5§133S5.
22815.
~5201.
-32714.
-32714.
-28520.
-23823.
-18622.
-12918.
-6711.
0.



659.50
659.00
658.50
658.00
657.50
657.00+
657 .00~
656,80+
656.80=
656.50
656.00
655.50
655. 10+
655,10~
655.00
654.50
654.00
653.50
653.00
652.50
652.00
£51.50
651.00
£650.50
650.00
649.50
649.00
648.50
648.00
647.50
647.00
646.50
6546.00
645.50
645.00
644.50
644.00
643.50
643.00
642.50
642.00
641.50
641.00
640.50
640.00
639.50
639.00
638.50
638.00
637.50
637.00
636.50
636.00
635.50
£35.00
634.50
634.00
633.50
£33.00+
633.00-
632.50
£32.00
631.50
631.00

.00
.00
.00
.00
.00
00
00
18. 60
36.74
54,40
71.54
B8.15
104.22
119.75
134.74
149.21
163.18
176.69
189.78
202.52
214.96
227.19
239.30
251.42
263.66
276.17
289.10
219.69
230.70
241.80
252.97
264.18
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173.68
183.89
194.11
204,33
214.54
224.76
224.76
228.85
346.95
is6.78
373.09
389.31
402.24
338.12
340.30
351.20
362.07
372.95
3B83.87
394.8B4
405.91
417.10
428.45
439.98
451.72
463.71
475.98
488.56
501,47
514.75
528,42
542.49
§57.00
571.95
587.38
603.27
619.65
636,52
653.87
671.70
690,00
708,76
727.94
747.52
767.47
787.74
808,29
829.06
849.99
871.00
892.02
912.96
933.71
954.18
974.24
993.77
1012.64
1030.69
1047.76
796.19
807.86
819.23
B830.36
B4l.34

A-T-152

173.68
183.89
194.11
204.33
214.54
224.76
224.78
22B8.85
346.95
356.78
a73.09
3a9.131
402.24
338.12
340.30
351,20
3162.07
372.95
383.a7
394.84
405.91
417.10
428.45
439.98
451.72
463.71
475.98
4BB.586
501.47
514.75
528.42
542.49
5£57.00
571.95
587.38
603.27
619.65
636.52
653.87
653.10
653.26
654,136
656.40
659.37
663.25
668.00
673.56
679.86
686.81
694.31
702.24
T10.44
718.76
726.99
734.94
742.35
T48.97
T754.52
T5B.66
576.51
577.16
577.42
577.39
577.186



630.50
630.00+
630.00~
629.50
629.00
628.50
628.00
627.50
627.00

275.42
286.66
286.66
297.88
309.08
320.24
331.39
342.52
353.64

450

852.25
863.17
863.17
874.16
885.24
896.40
907.61
918.87
930.15

A-T- 153

576.83
576.51
576.51
576.28
576.17
576.15
576.22
576.34
576.51



1000
1410
1020
1030
1040
1050
1062
1063
1064
1070
1080
1090
1100
1110
1130
1131
1135
1138
1139
1140
1145
1150
1353
1158
1160
1
Heo
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¢ ISLARD CREEK (PP,  LOGAN, wV

'BAISDEN- L.C.4 - CONSTRUCTION

'WALL  HEIGHT = 26', Wi4 X 370 POST

'ONE  ANCHOR, &' C TO C SPACING

WALL 668.00 2.900E+07 9.070E+02 18.17E+00

WALL 627.00

ANCHOR 633.00 R

ANCHOR 630.00 R

ANCHOR 627.00 R

SURFACE RIGHTSIDE 2

.00 662.00 6.0 568.00
SURFACE LEFTSIDE 2
.00 658.00 25.0 657.00

SOIL  RIGHTSIDE STRENGTH 5
129.00 114.00 32.0 .00 .0 .00 58.0
129.00 114.00 32.0 .00 .0 .00 34.8
135.00 110.00  28.0 .00 .0 .00 3.5
124.00 114.00  32.0 .00 .0 00 3.5
125,00 125.00 40.0 50.00 0 .00 0

SoIL LEFTSIDE STRENGTH H
129.00 114,00 32.0 .00 -0 .00 58.0
136.00 110.00 28.0 .00 .0 .00 5.8
124.00 114,00 32.0 .00 .0 .00 5.8
124.00 114.00  32.0 .00 .0 .00 3.5
125,00 125.00  40.0 50.00 0 .00 Q

WATER  ELEVATIONS §2.50 662.00 645.00

FINISH

A Ta. 5

661.93
656.80
655,70
633,00

656.80
635,10
645.00
633.00
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PROGRAM CWALSSI -~ SOIL~STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WALLS

DATE: 28-AUG-1993 TIME: 13.31.50
INPUT DATA
I.--HEADING:
"ISLAND CREEK LPP, LOGAN, WV
‘BAISDEN- L.C.4 - CONSTRUCTION
'"WALL HEIGHT = 26', W14 X 370 POST
'ONE ANCHOR, §' C TO C SPACING
II.--WALL SEGMENT DATA
ELEVATION CROSS
AT TOP OF MODULUS OF MOMENT OF SECTION
SEGMENT ELASTICICTY INERTIA AREA
(FT) (PSI) (IN**4) (SQIN)
668.00 2.900E+07 907.00 18,17
ELEVATION AT BOTTOM OF WALL = 627,00 (PT).
III,~--ANCHOR DATA
ULTIMATE PRE- ULTIMATE
ELEVATION  ANCHOR TENSION STRESS COMPRESSION ANCHOR ANCHOR
AT WALL TYPE FORCE FORCE FORCE STIPFNESS SLOPE
(¥T) ('R/F') (LB) (LB) (LB) (LB/IN) {FT)
633,00 RIGID
630.00 RIGID
627.00 RIGID
1V.-~SURFACE POINT DATA
IV.A.~~RIGETSIDE
DIST. FROM ELEVATION
WALL (FT) (FT)
.00 662.00
6.00 668,00
IV.B.~~ LEPTSIDE
DIST. FROM ELEVATION
WALL (PT) (PT)
.00 658.00
25.00 657.00

V.==~SOIL LAYER DATA

ANGLE OF

<UNIT WEIGHT> INTERNAL

SAT.

(PCP)
129.00
129.00
136.00
124.00
125.00

MOIST

(PCF)
114.00
114.00
110.00
114.00
125.00

FRICTION
(DEG)
32.00
32.00
28.00
32.00
40.00

V.A.~~RIGHTSIDE LAYER DATA

ANGLE OF WALL

COH~ WALL  ADH~-
ESION FRICTION ESION
(PSF) (DEG)  (PSP)
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
50.00 .00 .00

V.B.~~ LEFTSIDE LAYER DATA

<ONIT WEIGHT> INTERNAL COH-

ANGLE OF

ANGLE OF WALL
WALL ADH-

A-T-167

<STIPF. COBP.> <~«BOTTOM=->

ACT. PASS. ELEV. SLOPE
(PCI) (PCI) (FT) (FT)
58.00 . 661.95 .0

34.80 34.80 656.80 .00
3.50  3.50 655.10 .00
3.50  3.50 633.00 .00

.10 .10
<STIPF. COBF.> <=--BOTTOM-->



460

SAT. MOIST FRICTION ESION FRICTION ESION ACT.
(PCF)  (BCF) (DEG)  (PSF) (DEG)  (PSF) (PCI)
129.00 114.00 32.00 .00 .00 .00 58.00
136.00 110.00 28.00 .00 .00 .00 5.80
124.00 114.00 32.00 .00 .00 .00 5.80
124.00 114.00 32.00 .00 .00 .00 3.50
125.00 125.00 40.00 50.00 .00 .00 .10

VI.~-INTERACTION ZONE DATA
NONE

VII.-~WATER DATA

UNIT WEIGHT = 62.50 (PCF
RIGHTSIDE ELEVATION =  662.00 (FT)
LEFTSIDE ELEVATION = 645.00 (FT)
NO SEEPAGE

V1iiI.~~SURFACE LOADS
NONE

IX.~~HORIZONTAL LOADS
NONE

)

PASS.
(PCI)

.10

ELEV. SLOPE
(FT) (FT)
58.00 656.80
5.80 655.10
5.80 645.00
3.50 633.00

.00
.00
.00
.00

PROGRAM CWALSSI -~ SOIL~STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WALLS

DATE: 28-AUG-1993

SUMMARY OF RESULTS

I.A.~~MAXIMA

MAXIMUM
BENDING MOMENT (LB-FT) H 1.949E+05
AT ELEVATION (FT) H 633.00
DEFLECTION (IN) : 3.500E+00
AT ELEVATION (FT) H 668.00
RIGHTSIDE SOIL PRESSURE (PSF): 860.20
AT ELEVATION (FT) H 633.00
LEFTSIDE SOIL PRESSURE (PSF) : 1040.38
AT ELEVATION (FT) H 633.00
I.B.-~ANCHOR FORCES
ELEVATION ANCHOR ANCHOR ANCHOR
AT ANCHOR TYPE DEFORMATION FORCE
(FT) (IN) (LB)
633.00 RIGID .00 98594.07
630.00 RIGID .00 ~93954.33
627.00 RIGID .00 17278.26

TIME:

MINIMUM
-4.767B+04
630.00
-5,.664R-03
632.00

13.34.38

PROGRAM CWALSSI ~ SOIL~STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WALLS

DATE: 28~AUG~1993

COMPLETE RESULTS

II.A,-~WALL DEFLECTIONS AND FORCES

CmmmmmeDEFLECTION=====3
ELEVATION AXIAL LATERAL
(FT) (IN) (IN)

<~-WALIL, INTERNAL FORCES->
SHEAR MOMENT

AXIAL
(LB)

A~ T-163

TIME:

(LB)

(LB~-FT)

13.34.38



B&E.00
667.50
667.00
666,50
666.00
665,50
E65.00
664.50
664.00
B63.50
663.00
662.50
662 .00+
662.00=
661,95+
661,95=
661.50
661.00
660.50
660.00
659.50
659.00
658.50
658.00
657.50
657.00
656.80+
656.80=
656.50
656.00
655.50
655. 10+
655.10=-
655.00
654.50
654.00
653.50
653.00
652.50
652.00
651.50
651.00
650.50
650.00
649.50
649.00
648.50
64B8.00
647.50
647.00
646.50
646.00
645.50
E£45.00+
645,00=-
B44.50
644.00
643.50
£43.00
642.50
642.00
641.50
641.00
640.50

0. 000E+Q0Q
0.000E+00
0.000E+00
0. 000E+00
0.000E+0D
0.000E+Q0Q
0.000E+00
0.000E+00
0. 000E+00D
0.000E+QOQ
0.000E+00
0.000E+00Q
0.000E+00
0.000E+Q0Q
0.000E+00
0.000E+D0O
0.000E+0O
0.000E+00
0.000E+00
0.000E+Q0D
0.000E+DD
0.000E+QO
0.000E+00
0.000E+0D
0.000E+Q0
0.000E+00O
0.C00E+DD
0.000E+Q0
0.000E+00
0.000E+QD
0.CO0E+0D
0.000E+00
0.000E+00
0.000E+QD
0.000E+00
0.000E+00D
0.000E+00
0.C00E+QO
0.000E+00
0.00CE+0D
0.000E+Q0Q
0.000E+00
0.000B+00
0.000E+00
0. 000E+00
0.000E+00
0.000E+D0
0.000E+00
0. 000E+00
0.000E+00
0. 000E+00
0.C00E+00
0.000E+00
0. 000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0. 000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+DD
0.000E+00Q
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3.500E+00
3.440E+00
3.38B0E+00
3.319E+00
J.259E+00
3.199E+00
3.138E+00
3.078E+00
3.017E+00
2.957TE+00
2.B97E+00
2.Bl16E+00
2.TTGE+00
2.7T8E+00Q
2.7TTOE+00
2.7T0E+00
2.716E+00D
2,.655E+00
2.595E+00
2.535E+00
2.4T4E+00
2.414E+00
2.354E+00
2.293E+00
2.233E+00
2.173E+00
2.149E+00
2.149E+00
2.112E+00
2.052E+00
1.992E+00
1.944E+00
1.944E+00
1.932E+00
1.B72E+00
1.812E+00
1.753E+00
1.693E+00
1.634E+00
1.575E+00
1.516E+00
1.45BE+00
1.399E+00
1.342E+00
1.2B4E+00
1.227E+00
1.171E+00
1.115E+00
1.059E+00
1.005E+00
9.505E-01
B.971E-01
8.445E-01
7.92BE-D1
7.928E-01
7.419E-01
6.920E-01
65.431E-01
5.954E-01
5.488E-01
5.034E-01
4.594E-01
4.167E-01
3.755E-01

A-T-16%

a = o ow

CO0OO00000O00000

a.

0.

OoO0OoCOoOOo000O0

16.
63.
142.
253,
395,
569.
775.
1012.
1237.
1410.
1468.
1468.
1624.
1885.
2141.
2340.
2340.
2391.
2636.
2874.
3111.
3346.
3581.
3iB16.
4052.
4290.
4531.
4775.
5023.
5275.
5534.
5798.
&070.
6349.
6636.
6932,
7237.
7552.
7552.
7857.
8167.
B481.
BB0O0.
9124.
9453.
9788.
10128,
10473.

o.
0.
0.
0.
0.
0.
0.
a.
Q.
0.
0.
0.
0.
0.
0.
3.
21.
71.
169.
329.
569.
904.
1349.
1914.
2578.
28B66.
2866.
3330.
4207.
5214.
6110.
6110.
6347.
7604.
B9B81.
10478.
12092.
13824.
15673.
17640.
19725.
21931.
24257.
26706.
29280.
31982.
34815.
37782,
40886.
44132,
47523.
51065.
54762.
54762.
S8614.
62620.
66781.
71101.
75582.
80226.
85036.
90015,
95165.



640.00
639.50
635.00
638.50
638.00
§37.50
£37.00
636.50
§36.00
635.50
535.00
534.50
634.00
633.50
533.00+
£33.00-
632.50
£32.00
631.50
631.00
§30.50
630.00+
630,00~
629,50
629,00
628.50
§28.00
627.50
627.00

II.B.--50IL PRESSURES

ELEVATION
(PT)
£68.00
£67.50
667.00
666.50
666.00
665.50
665.00
664.50
664.00
663.50
663.00
662.50
662.00+
662.00-
661.95+
661.95-
661.50
661.00
660.50
660.00
£59.50
£59.00
658.50
658.00
657.50
657.00
656.80+
656.80-
656.50
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0. 000E+00 3.359E-01 0. 10823,

0.000E+00  2.980E-01 0. 11179,

0.000E+00  2.618E-01 0. 11540.

0.000E+00  2.274E-01 0. 11906.

0.000E+00 1.94%9E-01 0. 12277.

0.000E+00 1.645E-01 0. 12652.

0.000E+00  1.362E-01 0. 13032.

0.000E+00  1.102E-01 0. 13418.

0.000E+00  8.646E-02 0. 13814.

0.000E+00  6.521E-02 o. 14220.

0.000E+00  4.654E-02 0. 14635,

0.000E+00 3.0568E-02 0. 15058.

0.000E+00  1.739E-02 0. 15488,

0.000E+00  7.161E-03 D. 15923,

0.000E+00  0.000E+00 o. 16362.

0.000E+00  ©0.000E+00 0. -82232.

0.000E+00  -4.096E-03 0. -81769.

0.000E+0D  -5.664E-03 0. -8130s.

0.000E+00 -5.375E-03 0. -B0B41L,

0.000E+00 =3.894E-03 0. -80378.

0.000E+00  -1.883E-03 0. -79914.

0.000E+00  ©0.00OE+00 0. -794s2.

0.000E+00  ©0.000E+00 0. 14503.

0.000E+0D  1.229E=-03 0. 14965.

0.000E+0D  1.796E-03 0. 15428.

0.000E+0D  1.826E-03 0. 15890.

0.000E+D0 1.448E-03 0. 16353.

0.000E+00 7.937E-04 0. 16816.

0., 000E+00 0.000E+00 0. 17278.

€==o-——eu-SOIL PRESSURES (PSP)-—-——--=>
LEFTSIDE RIGHTSIDE NET

.00 .00 .00

.00 .00 .00

.00 .00 .00

.00 .00 .00

.00 .00 .00

.00 .00 .00

.00 .00 .00

.00 .00 .00

.00 .00 .00

.00 .00 .00

.00 .00 .00

.00 .00 .00

.00 .00 .00

.00 .00 .00

.00 3.20 3.20

.00 3.20 1.20

.00 32.00 32.00

.00 £4.00 64.00

.00 95,99 95.99

.00 127.99 127.99

.00 159.59 159.99

.00 191.99 191.99

.00 223.99 223.99

.00 256.16 256.16

173.88 286.68 112.79

332.45 119.02 -13.42

379.23 335.64 -43.59

144.56 335.64 191.08

177.94 357.03 179.09

A-T-165"

100489,
105989,
111669,
117530.
123575.
129808.
136229.
142841.
149648,
156657.
163870.
171293.
178929.
186782.
194853.
194853,
153853.
113084.
T2548.
32243.
-7830.
-47671.
-47671.
-40304.
-32706.
-24876.
-16816.
-B8523.
a.



656.00
655.50
655.10+
655.10-
655.00
654.50
654.00
653.50
653.00
652.50
652.00
651.50
651.00
650.50
650.00
649.50
649.00
648.50
648.00
647.50
647.00
646.50
646.00
645.50
645.00+
645.00~
644.50
644.00
643.50
643.00
642.50
642.00
641.50
641.00
640.50
640.00
639.50
639.00
638.50
638.00
637.50
637.00
636.50
636.00
635.50
635.00
634.50
634.00
633.50
633.00+
633.00-
632,50
632.00
631.50
631.00
630.50
630.00+
630.00~
629.50
629.00
628.50
628.00
627.50
627.00
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232.26
284.36
325.97
300.98
310.63
357.80
403.56
447.64
490.13
531.04
570.40
608.21
644.49
679.26
712.54
744.35
774.72
803.68
831.25
857.48
882.40
906.05
928.48
949.73
969.86
1002.63
1003.28
1003.50
1003.33
1002.83
1002.05
1001.06
999.93
998.71
997.49
996.33
995.32
994.54
994.08
994.03
994.50
995.58
997.38
1000.02
1003.61
1008.28
1014.15
1021.36
1030.06
1040.38
790.58
801.04
811.92
823.12
834.53
846.05
857.56
857.56
868.55
880.23
891.40
902.49
913.53
924.54

A-T-166

376.15
387.62
379.08
379.08
373.98
368.77
378.60
388.05
387.49
406.94
416.39
425.84
435.29
444.74
454.18
463.63
473.08
482.53
4%1.98
501.42
510.88
520.30
529.45
538.22
546.83
546.83
555.55
564.61
573.99
583.45
5§92.90
602.3§
611.80
621.25
630.69
640.14
649.59
659.04
668.49
677.94
687.38
696.83
717.37
740.16
762.33
783.78
804.40
824.09
842.73
860.20
653.66
665.41
676.81
687.95
698.90
709.76
720.64
720.64
731.61
742.68
753.83
765.05
776.32
787.62

143.89
102.66
53.11
78.10
63.35
10.87
-24.97
-59.59
-92.63
~124.10
~154.01
~182.37
=-209.20
-234.52
-258.35
-280.72
-301.64
-321.15
-339.28
-356.06
-371.52
-385.76
-399.03
-411.51
-423.03
-455.80
-447.74
-438.89
-429.33
-419.37
-409.15
-398.72
-388.13
-377.47
~366.79
-356.19
-345.73
~-335.50
~325.59
-316.10
-307.12
-298.75%
-280.02
-259.86
-241.28
-224.50
-209.75
-197.27
-187.33
-180.18
~136.92
-135.63
-135.11
-135.17
-135.64
-136.29
-136.92
-136.92
~137.34
-137.55
-137.57
-137.44
-137.21
-136.92
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1000 'ISLAND CREER LPP, LOGAN, WV

1010 'BAISDEN- L.C. 3-NORMAL OPERATING CONDITION

1020 'WALL HEIGHT = 26", W14 X 370 POST .

1030 'ONE ANCHOR, 6' C TO C SPACING

1040 WALL 668.00 2.300E+07 9.070E+02 18.17E+00
1050 WALL 627.00

1060 ANCHOR 657.00 F 6.67E+04 4.00E+04 4.00E+04 3.15E+04 1.0
1062 ANCHOR 633.00 R

1063 ANCHOR 630.00 R

1064 ANCHOR 627.00 R

1070 SURFACE RIGHTSIDE 1

1080 .00 668,00

1090 SURFACE LEFTSIDE 1

1100 .00 643.00

1110 SOIL RIGHTSIDE STRENGTH 5

1130 129.00 114.00 32.0 .00 .0 .00 58.0 58.0 656.80 0.00
1135 136.00 110.00 28.0 .00 .0 .00 5.8 5.8 655,10 0.00
1136 124.00 114.00 32.0 .00 .0 .00 5.8 5.8 645.00 0.00
1138 124.00 114.00 32.0 .00 .0 .00 3.5 3.5 633.00 0.00
1139 125.00 125.00 40.0 50.00 .0 .00 0.1 0.1

1140 SOIL LEFTSIDE STRENGTH 2

1155 124.00 114.00 32.0 .00 .0 .00 3. 3.5 633.00 0.00
1160 125.00 125.00 40.0 50.00 .0 .00 0.1 0.1

1170 WATER ELEVATIONS 62.50 645.00 645.00
1190 FINISH

A-T-167
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PROGRAM CWALSSI - SOIL-STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WALLS
DATE: 01-NOV-1993 TIME: 14.15.05

INPUT DATA
I.--HEADING:
*ISLAND CREEK LPP, LOGAN, WV
*‘BAISDEN~- L.C. 3-NORMAL OPERATING CONDITION
'WALL HEIGHT = 26°', W14 X 370 POST

*ONE ANCHOR, 6' C TO C SPACING

II.-~-WALL SEGMENT DATA

ELEVATION CROSS
AT TOP OF MODULUS OF MOMENT OF SECTION
SEGMENT ELASTICICTY INERTIA AREA

(FT) (PSI) (IN*%4) (SQIN)
£68.00 2.900E+07 907.00 18.17
ELEVATION AT BOTTOM OF WALL = 627.00 (FT).

I1II.--ANCHOR DATA

ULTIMATE PRE- ULTIMATE
ELEVATION  ANCHOR TENSION STRESS  COMPRESSION ANCHOR ANCHOR
AT WALL TYPE FORCE FORCE FORCE STIFFNESS SLOPE
(FT) ("R/F') (LB) (LB) (LB) (LB/IN) (FT)
657.00 FLEXIBLE 6.67E+04 4.00E+04 4.00E+04  3.150E+04 1.00
633.00 RIGID
630,00 RIGID
627.00 RIGID

IV.--SURFACE POINT DATA

IV.A.~~RIGHTSIDE
DIST. FROM ELEVATION
WALL (FT) (FT)
.00 668,00
IV.B.~~ LEFTSIDB
DIST. PROM ELEVATION
WALL (¥T) (FT)
.00 643,00

V.-~SOIL LAYER DATA

V.A.~~RIGHETSIDE LAYER DATA

ANGLE OF ANGLE OF WALL
<UNIT WEIGHT> INTERNAL COH- WALL  ADH- <STIFF., COEF.> <==BOTTOM==>
SAT. MOIST FRICTION ESION FRICTION ESION ACT. PASS. ELEV. SLOPE
(PCF)  (PCF) (DEG)  (PSF) (DEG) (PSP} (PCI) (PCI) (FT) (FT)

A-Z-174
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129.00 114.00 32.00 .00 .00 .00 58.00 58.00 656.80 .00
136.00 110.00 28.00 .00 .00 .00 5.80 5.80 655.10 .00
124.00 114.00 32.00 .00 .00 .00 5.80 5.80 645.00 .00
124.00 114.00 32.00 .00 .00 .00 3.50 3.50 633.00 .00
125.00 125.00 40.00 50.00 .00 .00 .10 .10

V.B.-~ LEFTSIDE LAYER DATA

ANGLE OF ANGLE OF WALL
<UNIT WEIGHT> INTERNAL COH- WALL ADH~ <STIFF. COEF.> <==BOTTOM=-->
SAT. MOIST FRICTION ESION FRICTION ESION ACT. PASS. ELEV. SLOPE
(PCF)  (PCF) (DEG)  (PSF) (DEG)  (PSF) (PCI) (PCI) (FT) (FT)
124.00 114.00 32.00 .00 .00 .00 3.50 3.50 633.00 .00
125.00 125.00 40.00 50.00 .00 .00 .10 .10

VI.~-INTERACTION ZONE DATA
NONE

VII.--WATER DATA

UNIT WEIGHT
RIGHTSIDE ELEVATION
LEFTSIDE ELEVATION
NO SEEPAGE

62.50 (PCF)
645.00 (FT)
645.00 (FT)

VIII.~~SURFACE LOADS
NONE

IX.~~HORIZONTAL LOADS
NONE

PROGRAM CWALSSI ~ SOIL~STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WALLS
DATE: 01-NOV-1993 TIMBE: 14.17.52

SUMMARY OF RESULTS

I.A.~~MAXIMA

MAXIMUM MINIMUM

BENDING MOMENT (LB-FT) : 7.848E+04 -3.546E+04

AT ELEVATION (FT) : 633.00 647.00

DEFLECTION (IN) H 2.041E-01 -2.2658-03

AT ELEVATION (FT) H 649.50 632.00
RIGHTSIDE SOIL PRESSURE (PSF): 1576.27
AT ELEVATION (FT) : 633.00

A~I-175
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LEFTSIDE SOIL PRESSURE (PSF) : 353.64
AT ELEVATION (FT) s 627.00

I.B.--ANCHOR FORCES

ELEVATION ANCHOR ANCHOR ANCHOR
AT ANCHOR TYPE DEFORMATION FORCE
(FT) {IN) (LB)
657.00 FLEXIBLE .12 15416.75
633.00 RIGID .00 50586.49
630.00 RIGID .00 -35573.22
627.00 RIGID .00 7640.35

PROGRAM CWALSSI ~ SOIL-STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WALLS
DATE: 01-NOV-1993 TIME: 14.17.52

COMPLETE RESULTS

II.A.-~WALL DEFLECTIONS AND FORCES

€~emee=DEFLECTION~~w~=> <~<~WALL INTERNAL FORCES->
ELEVATION AXIAL LATERAL AXIAL SHEAR MOMENT
(FT) {IN) (IN) {LB) (LB}  (LB-FT)
668,00 -6.858E~03 9.886E~02 0. 0. .
667.50 -6.858E-03 1.018E-01 0. 4. 1.
667,00 -6.858E~03 1.047E-01 0. 18. 6.
666.50 ~-6.858E~03 1.076E~01 0. 39, 20.
666.00 -6.858E~03 1.106E-01 0. 70. 47.
665.50 -6.858E-03 1.135e-01 0. 109. 9l.
665.00 -6.858E~03 1.164E-01 0. 158. 158.
664.50 ~-6§.858E-03 1,194E~01 0. 215. . 250.
664.00 ~6.858E~-03 1.223E~01 0. 280. 374.
663.50 -6.858E~03 1.252E~01 0. 355. 532.
663.00 -6,858E~03 1.282E-01 0. 438. 730.
662.50 -6.858E-03 1.312E-01 0. 530. 971.
662.00 -6.858E-03 1,.341E-01 0. 630. 1261.
661.50 -6.858E~03 1.371E-01 0. 740. 1603.
661.00 ~6.858E~03 1.402E-01 0. 858. 2002.
660.50 -6.858E~03 1.432E-01 0. 985. 2463,
660.00 -6.858E-03 1.463E-01 0. 1121. 2989.
659.50 -6.858E-03 1.495E-01 O. 1265. 3585.
659.00 -6.858E~03 1.527E-01 0. 1419. 4256.
658.50 ~6.858E-03 1.560E-01 0. 1581. 5005.
658.00 ~6.858E-03 1.593E-01 0. 1751. 5838.
657.50 -6.858E-03 1.628E-01 0. 1931. 6758.
657.00+ ~-6.858E-03 1.663E-01 0. 2119. 7770.
657.00~ -6.858E-03 1.663E~-01 -10038. ~7919. 7770.
656,80+ -6.812E-03 1.678E-01 -10038. -7841. 6194.
656.80- -6.812E~03 1.678e~01  ~10038. -7841. 6194.
656,50 ~6.744E~03 1.700E-01  ~-10038. ~-7649. 3871.
656.00 ~6.629E-03 1.738E~01  -10038. -7320. 128.

A-I-17¢



655.50
655.10+
655.10~-
655.00
654.50
654.00
653.50
653.00
652.50
652.00
651.50
651.00
650.50
650.00
649.50
649.00
648.50
648.00
647.50
647.00
646.50
646.00
645.50
645.00+
645.00-
644.50
644.00
643.50
643.00
642.50
642.00
641.50
641.00
640.50
640.00
639.50
639.00
638.50
638.00
637.50
637.00
636.50
636.00
635.50
635.00
634.50
634.00
633.50
633.00+
633.00~
632.50
632.00
631.50
631.00
630.50
630.00+
630.00-
629.50
629.00
628.50
628.00
627.50
627.00

-6.515E~03
~6.424E-03
-6.424E-03
-6.401E~03
-6.286E-03
-6.172E-03
-6.058E-03
-5.944E-03
~5.829E-03
-5.715E-03
-5.601E-03
-5.486E-03
-5.372E-03
-5.258E-03
-5.143E-03
-5.029E-03
-4.915E-03
-4.801E-03
~4.686E-03
-4.572E-03
-4.458E-03
-4.343E-03
-4.229E~03
-4.115E-03
~4.115E~03
-4.000E-03
~3.886E-03
-3.772E~-03
-3.658E-03
-3.543E-03
-3.429E-03
-3.315E~-03
-3.200E-03
~3.086E~-03
-2.972E-03
-2.857E~03
~-2.743E-03
-2.629E-03
-2.515E-03
-2.400E-~03
-2.286E~03
-2.172E-03
-2.057E-03
~1.943E-03
-1.829E-03
-1.714E-03
-1.600E-03
-1.486E~03
-1.372E-03
-1.372E-03
~1.257E-03
-1.143E-03
-1.029B-03
-9.144B-04
-8.001E-04
-6.858E-04
-6.858E~-04
-5.715E-04
-4.572E~-04
-3.429E-04
-2.286E-04
-1.143E-04

0.000E+00
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1.775E-01
1.805g~01
1.805E~01
1.812E-01
1.848E~01
1.882E-01
1.914E-01
1.943E-01
1.970E~01
1.992E-01
2.011E-01
2.026E~01
2.036E-01
2.041E-01
2.041E-01
2.036E-~01
2.026E-01
2.009E-01
1.987E-01
1.959E-01
1.926E~01
1.886E~01
1.841E-01
1.790E~01
1.790E-01
1.734E-01
1.673E-01
1.606E-01
1.535g-01
1.459E-01
1.379E-01
1.296E-01
1.210E-01
1.121E-01
1.030E~01
9.377E~02
8.449E-02
7.522E-02
6.604E-02
5.703E-02
4.829E-02
3.989E-02
3.195E-02
2.457E-02
1.78SE-02
1.191E-02
6.873E~03
2.859E-03
0.000E+00
0.000E+00
-1.639E-03
-2.2658-03
-2.148E-03
-1.557E-03
~7.542E-04
0.000E+00
0.000E+00
4.990E-04
7.348E-04
7.522E-04
5.996E-04
3.300E~04
0.000E+00

-10038.
-10038.
-10038.
-10038.
=10038.
-10038.
-10038.
-10038.
-10038.
-10038.
-10038.
-10038.
-10038.
-10038.
-10038.
-10038.
-10038.
-10038.
-10038.
-10038.
-10038.
~10038.
-10038.
-10038.
-10038.
-10038.
-10038.
-10038.
-10038.
-10038.
-10038.
-10038.
-10038.
-10038.
~10038.
-10038.
-10038.
-10038.
-10038.
-10038.
-10038.
-10038.
-10038.
-10038.
-10038.
-10038.
-10038.
-10038.
~10038.
-10038.
-10038.
-10038.
-10038.
-10038.
-10038.
-10038.
-10038.
-10038.
-10038.
~10038.
-10038.
-10038.
-10038.
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-6977.
~6693.
-6693.
-6630.
-6305.
-59693.
-5621.
~5261.
-4889.
-4506.
-4111.
-3704.
-3285.
-2854.
-2411.
-1956.
-1488.
-1008.
-515.
~9.
510.
1041.
1587.
2145.
2145.
2708.
3282.
3863.
4453.
5048.
5643.
6240.
6838.
7439,
8041.
8646.
9283.
9863.
10477.
11093.
11713.
12336.
12962.
13592.
14225.
14861.
15500.
16141.
16784.
-33802.
=33313.
-32824.
-32334.
-3184S.
-31356.
-30867.
4707.
5196.
5684.
6173.
6662.
7151.
7640.

~-3447.
-6181.
~6181.
~-6847.
~10082.
-13151.
~16048.
-18769.
-21307.
-23657.
-25811.
-27766.
-29513.
-31048.
~32365.
-33457.
~34319.
-34943.
-35324.
-35456.
~-35331.
-34944.
~-34288.
-3335S.
-33355.
-32142.
-30644.
-28859.
-26780.
~24405.
-21732.
-18762.
~15492.
-11923.
~-8053.
-3881.
593.
5372.
10457.
15849.
21551.
27563.
33887.
40526.
47480.
54751.
62342.
70252.
78483.
78483.
61704.
45170.
28880.
12836.
-296S.
-18520.
~18520.
~16045.
-1332§5.
-10360.
~7151.
-3698.
0.
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I1.B.~-SOIL PRESSURES

ELEVATION o o e SOIL PRESSURES (PSF)=w=ww=w== >
(FT) LEFTSIDE RIGHTSIDE NET
668.00 .00 .00 .00
667.50 .00 17.51 17.51
667.00 .00 35.03 35.03
666.50 .00 52.54 52.54
666.00 .00 70.05 70.05
665.50 .00 87.57 87.57
665.00 .00 105.08 105.08
664.50 .00 122.60 122.60
664.00 .00 140.11 140.11
663.50 .00 157.62 157.62
663.00 .00 175.14 175.14
662.50 .00 192.65 192.65
662.00 .00 210.16 210.16
661.50 .00 227.68 227.68
661.00 .00 245.19 245.19
660.50 .00 262.71 262.71
660.00 .00 280.22 280.22
659.50 .00 297.73 297.73
659.00 .00 315.25 315.25
658.50 .00 332.76 332.76
658.00 .00 350.27 350.27
657.50 .00 367.79 367.79
657.00+ .00 385.30 385.30
657.00~ .00 385.30 385.30
656.80+ .00 392.31 392.31
656.80- .00 630.90 630.90
656.50 .00 646.58 646.58
656.00 .00 672.62 672.62
655.50 .00 698.57 698.57
655.10+ .00 719.28 719.28
655.10~- .00 632.80 632.80
655.00 .00 637.51 637.51
654.50 .00 660.99 660.99
654.00 .00 684.45 684.45
653.50 .00 707.89 707.89
653.00 .00 731.36 731.36
652.50 .00 754.87 754.87
652.00 .00 778.44 778.44
651.50 .00 802.12 802.12
651.00 .00 825.92 825.92
650.50 .00 849.88 849.88
650.00 .00 874.02 874.02
649.50 .00 898.37 898.37
649.00 .00 922.97 922.97
648.50 .00 947.82 947.82
648.00 .00 972.98 972.98
647.50 .00 998.45 998.45
647.00 .00 1024.26 1024.26
646.50 .00 1050.44 1050.44
646.00 .00 1077.00 1077.00
645.50 .00 1103.96 1103.96
645.00+ .00 1131.34 1131.34
645.00~ .00 1119.72 1119.72
644.50 .00 1136.37 1136,37
644.00 .00 1153.44 1153.44
643.50 .00 1170.91 1170.91
643.00 .00 1188.78 1188.78
642.50 16.75 1207.04 1190.28
642.00 33.25 1225.67 1192.41
641.50 49.49 1244.65 1195.16
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641.00
640.50
640.00
639.50
639.00
638.50
638.00
637.50
637.00
636.50
636.00
635.50
635.00
634.50
634.00
633.50
633.00+
633.00~
632.50
632.00
631.50
631.00
630.50
630.00+
630.00-
623.50
629.00
628.50
628.00
627.50
627.00

65.44

81.10

96.46
111.52
126.29
140.76
154.95
168.89
182.58
196.08
209.41
222.63
235.78
248.92
262.14
275.50
289.10
219.69
230.77
241.89
253.06
264.25
275.46
286.66
286.66
257.86
309.04
320.20
331.36
342.50
353.64
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1263.96
1283.56
1303.42
1323.51
1343.78
1364.17
1284.63
1405.10
1425.51
1445.78
1465.84
1485.60
1504.96
1523.82
1542.07
1559.60
1576.27
1197.80
1209.39
1220.72
1231.86
1242.87
1253.82
1264.78
1264.78
127s5.81
128¢6.90
1298.06
1309.26
1320.50
1331.76
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1198.51
1202.46
1206.96
1211.99
1217.49
1223.41
1229.68
1236.21
1242.92
1249.70
1256.42
1262.97
1269.18
1274.89
1279.93
1284.09
1287.18
978.12
978.63
978.83
978.80
978.62
978.37
978.12
978.12
977.95
977.87
977.86
977.91
978.00
978.12
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Qtiio River Division Bst & P il ) ......_._.__.?245:“_.& — e

d 77 W, :
Fovr Londd cases whem exqmined. They where

D Hyh waler (ELGG¢ & 06]) & Tack (HS-30)
2 High Paler (ELoie B aal) & Mo Fuck

D Mol Wiler (EL YR £ GYZ) & Touk (H5-30)
D Mormal VWaTer CEL GH2 B592) & Mo Toud

For Each load Case 7%e P"’ st CWALSHT woas sav, The

FBagram “CSLida™ was Then Faw B cxamive The poosi bl

’ A:J“J:.? LAilare . .

For Simplialy The wall was examiwed i 3° Secliaws, Belh progeams
iwvesTisale o 17wl of wolh Theretore, i Towal HKorizowld Loads
where added 7o nccousit” For The adlTional 37 o wall. The Horizonta?
Lopds accounTed 1or The s0il avd when called or, The Trek

The propedics of Te pile whore dimcled by 2 sice 2 3'wafl Seclsm
was' Bl of The offoTive B o & .mz’k Pl

The Frogeam “CWALSHT" dseld both The sweep Search amd Firel
surface  wedye melhools T cxtmive e probokuwe, e recet’’ 5,

24ch me aresprovided - Br erch~doad Cage, « - wavin .

The lbwable Faclors of 54{;7; for The ,q/m/a, My/:u were
cbTnivedt From EmM 1116-2-2503,
Sumen ary of Kesulls _ .

Max. bewediny PomeriT™ 2 2579 <10 [b-Fr

Ptax deflecTiopr = 3T & Tp of wall

Sfac&;;, Fs=t303= (33 %k
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US Army Corps {Subject - 7/ Creek, WV, | PP
gj"mﬂm ¥ st & ??w;f - Wt

For The & "wall The wax Hocisontal pressuee is 372.47 pst &
2.2 Frons Vhe 7&}-’ o Fhr waAg. Ths prezsure Az The' gin

The pressures tor Teo 16 kg Loachs locaTot et b foows. e
WA//~ Thace fm'scufg mfm wﬁ'ffg ab?;::m-j wErap TR efm"e’ay o

prhye - af Epi HE-2-3502, "@x‘z«rm}-{y" et Tezgow
Rcﬁim? e gsd s, Sea Pges T Aor Graph Ane L foes.
ABz= 27263 psi & 23’
@ x=3" A Ko
- a-l(...."f.—"- o o P = 4f5°
‘ o(’rﬂﬂ' ,“;)’wa 260 (5)) ~
APux =372.92 cos (1.1048) = 172.18 st

@ x>’
; 5 )
o = T (F50) = 26.57°
P O A':&m = 273: g2 605 (#1(2605@ = 234,09 ﬂs{ -

= - AEAL 1A REELINW gxs.g:sﬁ:ﬁavzgi;)
3 7511l Load = 2 (FEHEL 12 =
'q
) E : = ’39?;27 .PS( over 4 4
'3 .‘ e Mﬂa@r{n Lok o '?3!.5)”,‘{‘ /'} of wakh
N ] 23155
3 : 272.52 ~ 2. &49
3 e
- N it ‘6' 'ﬁ-""fz&‘”-‘":(‘; asuzer,
‘--J‘e‘ b/ 4 gy? “ﬁ ﬂ&?/ll/’;‘tfi:l /,’r AT :;
\2 T il wie CTWALSSE
> 3
177.18 pet
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US Army Corps |Subject 1=/ s~ . L , WV, LPFP Page ot Pages
. of Engineers Rs?™ £ Bared el Computed by ZIK Date so/7/¢.5
Ohio River Division Checked by Date

whee! Load DisTriéuTioy  (con'T)
AR = 1747, € 030’
e x=3"
ABix= 1247 cos (ri(#5D = 1135 st
@ x=45’

AR = 17497 cas (11(36.57) = 15,25 ot

L5135 #1525 LE( 1525 #1747 )
oTal Load = 2( "*:.;'*““) + 2 (,__,(..ﬁﬂ,.i -/

= 88.95 pst owr 6
Use wobsm Load oF /4 23 d

4.3 PITi0ly  ForizonTa) b
L2 <049 R

by 2849 T chlamw The
pressvres 7o wgeid o
S TCWALESTH .

Abyz=118.60 psf @ 57

@ x=3 )
APHx =118.80 cas (1.1{(45) = 77 |5 st

& Xz L5 .
APux=118.80 cos (1.1(36.57) = 03,6 € pst

15T AT 103.68) Wg (103684 11§, £0)
Sl Lead = R 5 D) p a (brlioags 18.70)

= ¢0497 /os-f over &’
Use unitorm load of 10093 psf”
o0 83 _ rullgly  fhoowdsl pressures
5.0 T84T s R b7 e
Pt v

- FrT- 193
RD Form 197
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" Us Ay Corps [SUBISSt 1y Creck, v, 1P P [Fge ot “Page:
on A owion Rur & el WAl Computediy K Do -6

all AT

j;;mm&c& ai'; Rﬁ'uzzz

The /:.;,4«7-’ Vates belween The o we dre weTbedl Br ench load CAse,

Are pfamé/eo( 3«—/4-«.
ﬁ};,‘.} Avechors Sum of
Co L% Bl ‘l nes 1. . s bar
Lc.® 2579%0 16t 3.9/9 RR545.79 lbs -A5T673.37 )y 0875
LC. *2  2o006x00° brft 2 9:4!”‘ A09729.7¢ ks ~0038F. 66 s 93T .
L.C.*"3 8,7 10% lb-ft X1 77166.8C lbs - 2759335 [bs  “I7CHS
LC. ¢ sle#xps"lr a5m9 " 51018.99 s -50/28.96¢ [y  SF¢g ¢z

Check Bl Sive Assumed Witx[93 AS88 Shel, 5= 310 4% A= 56.8 *

_m
=7

2 Mives

- &
2.579 x107 ()(12)
30

= 19.97 ks/

Fo= .54 =05 (s0)= 25 ksi > [9.97 ksi gk

Beacigg..

3427

Assume er.y Capaeily of soil is aceo psf

W 145193;.A58% (ﬁ%k\‘w:v wroe

Assume £5x3° Bcnrﬁ? Area

i 3 5 - . -
'LJ.:r‘liiu ‘;R =.0.0137ksi = 13.7 psi
 Allowable = FEe= 13- pci > 13.7 psi gk

) FEalur, A7

use Estide’ Resully for L.C. ®1 7i deTormive Lailure plarve
avd  Kesulland”

WQJJCJ 7 G 8 will be examimed:

A~T- 184
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, Sob; Pao
‘ S aaer |1 Tolawel Creck, wv, LPFP 3 ot Pages

En ers Computed by DAK Date (g-1¥ 33
Ohio River Division PosT- & PA'VJ wail Checked by Date

I Candilevar Wall (C@/’r)
J’l’:éa‘._j_

Area of Buture Plawe = 2% 47082 9¢.06 2% = 13,559 ;u*

Loacd orr Flawe

F29.8 49798~ 73.27 = SHS5/ ¥

Pz ¥EIw LY = 9T/
=397

T 5i2®

Xodiy = “EST siu SZ ¥ 3917 cos 512 = 34 12T

k
gzt _ :
£ izeeq TA52 psi < very Lew ok

Area of Fadere Plive = Ax 3018 = 40.36 £t~ = SH/A jw®

Load ow p/Am:

Pra4.91703-A%62=3.9/%

B=97/-522 = g.49%

o

Xocdie T AR s LI LA coy Si7 = 4735

k
4,13
£2 FRR T O pel € Very Low ok
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HORIZONTAL PRESSURE FOR 16 KIP WHEEL LOADS

DISTANCE PRESSURE PRESSURE TOTAL

ON WALL @ 3! g 9! PRESSURE
(FT) (PSF) (PSF) (PSF)
0.00 0.00 - 0,00 0.00
0.10 1.97 0.02 1.99
0.20 7.80 0.10 7.89
0.30 17.25 0.22 17.47
0.40 29.98 0.39 30.37
0.50 45.49 " 0.60 46.09
0.60 63.22 0.87 64.08
0.70 82.56 1.17 83.73
0.80 102.88 1.52 104.40
0.90 123.55 1.92 125.47
1.00 144.00 2.35 146.35
1.10 163.71 2.82 166.53
1.20 182.23 3.33 185.56
1.30 199.21 3.87 203.09
1.40 214.38 4.45 218.83
1.50 227.56 5.05 232.61
1.60 .238.63 5.69  244.32
1.70 247.58 "6.34 253.92
1.80 254.43 7.02 261.45
1.90° 259.25 7.72 266.98
2.00 262.18 8.44 270.62
2.10 263.34 9.17 272.51
2.20 262.91 9.92 272.82

2.30 261.05 10.67 271.72
2.40 257.94 11.43 269.37
2.50 253.77 12.20 265.96
2.60 248.68 12.96  261.64
2.70 242.84 13.73 256.57
2.80 236.40 14.49 250.89
2.90 229.49 15.25 244.74
3.00 222.22 16.00 238.22
3.10 214.71 16.74 231.45
3.20 207.04 17.47 224.51
3.30 199.29 18.19 217.48
3.40 191.54"° 18.89 210.43
3.50 183.83 19.58 203.41
3.60 176.23 20.25 196.47
3.70 168.76 20.90 189.65
3.80 161.46 21.53 182.98
3.90 154.35 22.13 176.49
4.00 147.46 22.72 170.18
4.10 140.79 23.28 164.07
4.20 134.36 23.82 158.18
4.30 128.17 24.33 152.50
4.40 122,22 24.82 147.04
4.50 116.52 25.28 141.81
4.60 111.07 25.72 136.79
4.70 105.85 26.13 131.98
4.80 100.87 26.51 127.39
4.90 96.12 26.87 122.99
5.00 91.59 27.20 118.80

A-IT-?"



SOIL PRESSURE FOR 2!
WATER AT NORMAL ELEVATION
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STRIP

SOIL PRESSURE FOR 2!
WATER AT HIGH ELEVATION

STRIP

JISTANCE DISTANCE DISTANCE DISTANCE
ON WALIL, PRESSURE ON WALL PRESSURE ON WALL PRESSURE ON WALL PRESSURE
(FT) (PSF) (FT) (PSF) . (FT) (PSF) (FT) (PSF)

0.00 0.00 5.30 198.00 0.00 0.00 5.30 889.60
0.10 3.96 5.40 198.00 0.10 17.79 5.40 889.60
0.20 7.92 5.50 198.00 0.20 35.58 5.50 889.60
0.30 11.88 5.60 198.00 0.30 53.38 5.60 889.60
0.40 15.84 5.70 198.00 0.40 71.17 5.70 889.60
0.50 19.80 5.80 198.00 0.50 88.96 5.80 889.60
0.60 23,76 5.90 198.00 0.60 106.75 5.90 889.60
0.70 27.72 6.00 198.00 0.70 124.54 6.00 889.60
0.80 31.68 6.10 198.00 0.80 142.34 6.10 889.60
0.90 35.64 6.20 198.00 0.90 160.13 6.20 889.60
1.00 39.60 6.30 198.00 1.00 177.92 6.30 889.60
1.10 43.56 6.40 198.00 1.10 195.71 6.40 889.60
1.20 47.52 6.50 198.00 1.20 213.50 6.50 889.60
1.30 51.48 6.60 198.00 1.30 231.30 6.60 889.60
1.40 55.44 6.70 198.00 1.40 249.09 6.70 889.60
1.50 59.40 6.80 198.00 1.50 266.88 6.80 889.60
1.60 63.36 6.90 198.00 1.60 284.67 6.90 889.60
1.70 67.32 7.00 198.00 1.70 302.46 7.00 889.60
1.80 71.28 1.80 320.26
1.90 75.24 1.90 338.05
2.00 79.20 2.00 355.84
2.10 83.16 2.10 373.63
2.20 87.12 2.20 391.42
2.30 91.08 2.30 409.22
2.40 95.04 2.40 427.01
2.50 99.00 2.50 444.80
2.60 102.96 2.60 462.59
2.70 106.92 2.70 480.38
2.80 110.88 2.80 498.18
2.90 114.84 2.90 515.97
3.00 118.80 3.00 533.76
3.10 122.76 3.10 551.55
3.20 126.72 3.20 569.34
3.30 130.68 3.30 587.14
3.40 134.64 3.40 604.93
3.50 138.60 3.50 622,72
3.60 142.56 3.60 640.51
3.70 146.52 3.70 658.30
3.80 150.48 3.80 676.10
3.90 154.44 3.90 6€93.89
4.00 158.40 4.00 711.68
4.10 162.36 4.10 729.47
4.20 166.32 4.20 747.26
4.30 170.28 4.30 765.06
4.40 174.24 4.40 782.85
4.50 178.20 4.50 800.64
4.60 182.16 4.60 818.43
4.70 186.12 4.70 836.22
4.80 190.08 4.80 854.02
4.90 194.04 4.90 871.81
5.00 198.00 5.00 889.60 -
5.10 198.00 5.10 889.60
5.20 198.00 5.20 889.60

A —T-129
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For "CSLIDE" the additional load of the 2' of earth and
the truck needed to be applied as a horizontal load. The
tables below provide the total horizontal load to be
applied for each load case. The loads for the truck
were multiplied by three to account for 3' of wall.

The values for the earth and water are for 2' of wall.
The program accounts for 1°',

NORMAL HIGH

DISTANCE TRUCK  WATER  WATER 3xTRUCK

d (in (1bs) (1bs) (1bs) (1bs)
0.00 0.00 0.00 0.00 0.00
0.30  17.47 11.88 53.38 44.50
1.10 218.83 55.44 249.09 557.36
0.30 253.92 67.32 302.46 646.73
0.50 272.82 . 87.12 391.42 694.87
0.60 250.89 110.88 498.18 639.02
1.40 158.18 166.32 747.26 402.88
0.80 118.80 198.00 889.60 302.58

2.00 0.00 198.00 889.60 0.00

The total horizontal force was calculated by
determining the area in the curve. This was
accomplished by taking each section between load
points and finding the area assuming the section
to be a trapezoid.

AREA OF TRAPEZOID = d(b + bl)/2

SECTION L.C. #1 L.C. #2 L.C. #3 L.C. #4

14.68 8.01 8.46 1.78
497.38 166.36 368.05 37.03
263.35 82.73 199.03 18.41
508.87 173.47 374.01 38.61
667.05 266.88 459.57 . 59.40

1601.14 871.81 923.37 194.04
936.93 654.74 427.92 145.73
2081.78 1779.20 698.58 396.00

ONOA AW

TOTAL 6571.18 4003.20 3458.98 891.00



10010
10020
10030
10040
10050
10060
10070
10080
10090
10100
10110
10120
10130
10140
10150
10160
10170
10180
10190
10200
10210
10220
10230
10240
10250
10260
10270
10280
10290

TITL
TITL
TITL
STRU

SOLT
SOLT
SOLT
SOLT
SOLT
SORT
SORT
SOST
WATR
EQAC

FACT
HOLO
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ISLAND CREEK, WV, LPP
POST AND PANEL WALL
» L.C. #1

5' WALL
4

.00

.00
2.00
2.00

1 1

-50.00

4

&6
.0

6

.150

0.00

6.00

6700
.50

6.571

00
634.00
666.00
666.00
634.00

28.00
666.00

28.00
659.20

30.00
643.90

28.00
641.40

32.00
638.20

28.00
640.00

32.00
638.20

634

7.20000

661.00
.10000

1.50

.00

.00000
.00000
.00000
.00000
.00000
.00000

.00000

1.00000

.13600
.12900
.13100
-12300
.12400
.12300
-12400

.06250
1.0000

 A-T-191
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PROGRAM CSLIDE - ECHOPRINT

DATE: 10-14-93 TIME: 0B:45:58

ISLMAND CREEE, WV, LFP

POST AND PANEL WALL

5' WALL, L.C. #1

SINGLE FAILURE PLANE ANALYSIS

HYDROSTATIC WATER FORCE COMPUTED FOR WEDGES

NO OF COENERS IN STRUCTURE =—========= 4
DENSITY OF CONCRETE - 1500 (ECF)
DENSITY OF WATER D625 (ECF)
WATER LEVEL LEFT SIDE -—========= ==== £66,00(FT)
WATER LEVEL RIGHT SIDE =——=m-==se===== 661.00(FT)
NO. OF S0IL LAYERS LEFT SIDE ======== 5

NO. OF SOIL LAYERS RIGHT SIDE =—----=e 2

ELEV. OF WEDGE-STRUCTURE INTERSECTION
OH ACTIVE SIDE OF STRUCTIURE ========= 634.000(FT)

POINT X-COORD Y-COORD
1 .00 634.00
2 .00 £66.00
3 2.00 666.00
4 2.00 £34.00

LEFTSIDE S0IL DATA

FRICTION UNIT ELEV AT
LAYER ANGLE COHESION WEIGHT STRUCTURE
NO. {DEG) (ESF) {KCF) (FT)

1 28.00 L0000 .136 666.00

2 28.00 - 0000 »129 659.20

3 30.00 - 0000 +131 643,90

4 28.00 - 0000 .123 641.40

5 az.oo0 . 0000 124 638.20
LAYER POINT NO. 1

WO  X-COORD  Y-COORD

A-T-1972
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=-50.00 666.00
=50.00 659.20
=50.00 643.90
=50.00 641.40
=50.00 638.20

U e L R

SOIL DATA BELOW STRUCTURE

FRICTION ANGLE ——------- 40.00
COHESTON === e 7.2000

RIGHTSIDE SOIL DATA

—_———

FRICTION UNIT ELEV AT
LAYER ANGLE COHESION WEIGHT STRUCTURE
HO. {DEG) (ESF) (KCF) (FT)
1 28.00 -0000 .123 661.00
2 iz.o0 . 0000 124 638.20
LAYER POINT HO. 1

KO X-COORD  Y-COORD

64.09 640.00
75.00 638.20

B i

SEISMIC ACCELERATIONS

PROGRAM CSLIDE - FINAL RESULTS

A-T-193
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DATE: 10-14-93 TIME: 08:46:11

ISLAND CREEK, WV, LPP
POST AND PANEL WALL
5' WALL, L.C. #l

SINGLE FAILURE PLANE ANRLYSIS

HYDROSTATIC WATER FORCE COMPUTED FOR WEDGES

HORIZONTAL LOADS

S R VERTICAL
WEDGE LEFT SIDE RIGHT SIDE LOAD
NUMBER {EIPS) (KIPS) (KIPS)
1 305 L000 . 208
2 2.840 . 000 1.903
3 . 743 . 000 498
4 1.064 Q00 .T13
5 1.583 . 000 1.080
6 7.531 . 000 643
7 1.938 000 29.803
B8 . 000 5.218 24.404

WATER PRESSURES ON WEDGES

LEFTSIDE WEDGES

WEDGE NO. TOP PRESSURE BOTTOM PRESSURE

(ES5F) (ESF)
1 .000 425
2 . 425 1.381
3 1.381 1.537
4 1.537 1.737
5 1.737 2.000

STRUCTURAL WEDGE

X-COORD. FPRESSURE

(FT) (ESF)
.00 2.000
2.00 1.588

RIGHTSIDE WEDGES

A-T~-194
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WEDGE NO. TOP PRESSURE BOTTOM PRESSURE

(KSF) (KSF)
7 1.425 1.688
8 1.313 1.425
WEDGE FAILURE TOTAL WEIGHT SUBMERGED UPLIFT
NUMBER ANGLE LENGTH OF WEDGE LENGTE FORCE
(DEG) (FT) (RIPS) (FT) (RIPS)
i ~45,840 9.479 3.053 9.479 2.014
2 -45,840 21,327 28.403 21.327 19.261
3 -45.840 3.485 7.434 3.485 5.086
4 ~45.840 4.461 10.636 4.461 7.304
5 -45.840 5.855 15.825 5.855 10.941
6 .000 2.000 9.600 2.000 3.688
7 5.118 47.078 97,975 47.078 73.265
8 5.118 20.175 7.030 20.176 27.616
WEDGE NET FORCE
NUMBER ON WEDGE
(KIPS)
1 ~2.562
2 ~24.049
3 ~6.160
4 ~9.043
5 -12.842
6 7.746
7 37.198
8 9.712
SUM OF FORCES ON SYSTEM -www .000

FACTOR OF SAFETY ~wweewumumom

1.303 = /.33 of EM 1o -2-2502
Table 4-1
Ysrsucunl La"’/’?— (V”)')

A-T-195
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1000
1010
1020
1030
1050
1060
1065
1066
1070
1080
1090
1100
1110
1120
1130
1135
1136
1137
1138
1139
1140
1141
1142
1143
1150
1155
1160
1170
1171
1180
1190
1191
1200

496
*ISLAND CREEK LPP, LOGAN, WV
'POST AND PANEL WALL
'WALL HEIGHT = 5', W14 X 193
'6' C TO C SPACING, L.C. 1 (WATER HIGH
WALL 666 2.9E+07 1.20E+03 28.4
WALL 634
ANCHOR 635 =
ANCHOR 634 R
SURFACE RIGHTSIDE 1
0.00 666.00

SURFACE LEFTSIDE 2

0.00 661.00 64.09 640.0

SOIL RIGHTSIDE STRENGTH 7
136.00 110.00 28.0 0.00 0.0
129.00 110.00 28.0 0.00 0.0
122.00 110.00 28.0 0.00 0.0
131.00 123.00 30.0 0.00 0.0
123.00 110.00 28.0 0.00 0.0
124.00 114.00 32.0 0.00 0.0
125.00 125.00 40.0 50.00 0.0

SOIL LEFTSIDE STRENGTH 6
129.00 110.00 28.0 0.00 0.0
122.00 110.00 28.0 0.00 0.0
131.00 123.00 30.0 0.00 0.0
123.00 110.00 28.0 0.00 0.0
124.00 114.00 32.0 0.00 0.0

125.00 125.00 40.0 50.00 0.0

& TRUCK)
0.0 1.8
0.0 1.8
0.0 1.8
0.0 52.0 5
0.0 1.1
0.0 3.5
0.0 0.1
0.0 1.8
0.0 1.8
0.0 52.0 5
0.0 1.1
0.0 3.5
0.0 0.1

INTERACTION RIGHTSIDE 2 666 22.33 643.67 8.
INTERACTION LEFTSIDE 2 661 17.33 643.67 8.

WATER ELEVATIONS 62.50 666.00 661.
HD9 666 0.0 665.7 97.87 664.6 B806.46 664.3 906.96 663.8 1086.28

00

OWKN R -

IR

RPOROO® KLURMOM®D

OWKHNREP

Qs o8 e

6
67

663.2 1133.87 661.8 1153.47 661.0 1192.18 659.0 889.60

FINISH

659.20
647.60
643.90
641.40
638.20
631.00

647.60
643.90
641.40
638.20
631.00

000000

[eNoRoNoNeo]
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CWALSST - SOIL-STRUCTURE INTERACTION ANALYSIS OF SHEET  PILE  WALLS
DATE: 10-0CT-1993 TIME: 18.47.13
INPUT __ DATA
1.--HEADING:
tISLAND CREEK  LPP,  LOGAN,
*POST  AND PANEL  WALL
'WALL  HEIGHT = 5, W4 X
6" € TO C SPACING, L.C. 1 (WATER HIGH & TRUCK)v
I1.--WALL SEGMENT DATA
ELEVATION CROSS
AT TOP OF MOOULUS MOMENT OF SECTION
SEGMENT ELASTICICTY INERTIA AREA
(FT) (PSI) (IN*"4) (SQIN)
666,00 2.900E+07 1200.00 28.40
ELEVATION AT BOTTOM OF MWALL = 634.00 (FT).
I11.--ANCHOR DATA
ULTIMATE PRE- ULTIMATE
ELEVATION ANCHOR TENSION STRESS COMPRESSION ANCHOR ANCHOR
AT WALL TYPE FORCE FORCE FORCE STIFFNESS SLOPE
(FT) C'R/FY) ((8:)) (L) B) (L8/10) (FT)
635.00 RIGID
634.00 RIGID
1V.-~SURFACE POINT  DATA
IV.A.-~RIGHTSIDE
DIST.  FROM ELEVATION
VALL  (FD) (FT)
.00 666.00
IV.B.~~ LEFTSICE
DIST.  FROM ELEVATION
WALL  (FT) (FT)
.00 661.00
64.09 640.00
V.--S0IL LAYER  DATA
V.A.--RIGHTSIDE LAYER  DATA
ANGLE  ©OF OF  MALL
<UNIT  WEIGHT> INTERNAL COH- ADH- <STIFF. COEF.> <-~BOTTOM-~->
SAT. MOLST FRICTION ESION FRICTION ESION ACT. PASS. ELEV. SLOPE
(PCF} (PCF) (DEG) (PSF) (PSF) (PCI) (PCI) (FT) (FT)
136.00 110.00 28.00 .00 .00 1.80 1.80 659.20 .00

A-T-A0A
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PROGRAM CWALSSI -~ SOIL-STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WA~
DATE: 10-0CT-1993 TIME: 18.4°

INPUT DATA
I.--HEADING:
*ISLAND CREEK LPP, LOGAN, WV
*POST AND PANEL WALL
‘WALL HEIGHT = 5', W14 X 193

‘6" C TO C SPACING, L.C. 1 (WATER HIGH & TRUCK)

II.~-WALL SEGMENT DATA

ELEVATION CROSS
AT TOP OF MODULUS OF MOMENT OF SECTION
SEGMENT ELASTICICTY INERTIA AREA

(FT) (PSI) (IN**4) (SQIN)
666.00 2.900E+07 1200.00 28.40
ELEVATION AT BOTTOM OF WALL = 634.00 (FT).

III.--ANCHOR DATA

ULTIMATE PRE- ULTIMATE
ELEVATION  ANCHOR TENSION STRESS  COMPRESSION ANCHOR ANCHOR
AT WALL TYPE FORCE FORCE FORCE STIFFNESS SLOPE
(FT) ('R/F') (LB) (LB) (LB) (LB/IN) (FT)
635.00 RIGID
634.00 RIGID

IV.~-SURFACE POINT DATA

IV.A.~~RIGHTSIDE

DIST. FROM ELEVATION
WALL (FT) (FT)
.00 666.00
IV.B.-- LEFTSIDE
DIST. FROM ELEVATION
WALL (FT) (FT)
.00 661.00
64.09 640.00

V.--SOIL LAYER DATA

V.A.~~RIGHTSIDE LAYER DATA

ANGLE OF ANGLE OF WALL
<UNIT WEIGHT> INTERNAL COH~ WALL  ADH- <STIFF. COEF.> <=~=BOTTOM—->
SAT. MOIST FRICTION ESION FRICTION ESION ACT. PASS. BLEV. SL°
(PCF)  (PCF) (DEG)  (PSF) (DEG)  (PSF) (PCI) (PCI) (FT) ¢

136.00 110.00 28.00 .00 .00 .00 1.80 1.80 659.20 .

A-T-2¢3



29.00
122.00
131.00
123.00
124.00
125.00

SAT.

(PCF)
129.00
122.00
131.00
123.00
124.00
125.00

110.00
110.00
123.00
110.00
114.00
125.00

28.00
28.00
30.00
28.00
32.00
40.00

.00
.00
.00
.00
.00
50.00

V.B.-— LEFTSIDE LAYER DATA
ANGLE OF
<UNIT WEIGHT> INTERNAL
MOIST FRICTION
(PCF) (DEG)

110.00
110.00
123.00
110.00
114.00
125.00

28.00
28.00
30.00
28.00
32.00
40.00

501

.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00

ANGLE OF WALL

VI.~-INTERACTION ZONE DATA

VI.A.-~RIGHTSIDE

ELEVATION AT
TOP OF ZONE (FT)
666.00
643.67
VI.B.-- LEFTSIDE
ELEVATION AT
TOP OF ZONE (FT)
661.00
643.67

VII.~--WATER DATA

UNIT WEIGHT =
RIGHTSIDE ELEVATION =
LEFTSIDE ELEVATION =
NO SEEPAGE

VIII.~--SURFACE LOADS

IX.-~HORIZONTAL LOADRS

NONE

1.80
1.80
52.00
1.10
3.50
.10

1.80

1.80

52.00

1.10

3.50
-10

647.60
643.90
641.40
638.20
631.00

.00
.00
.00
.00
.00

<STIFF. COEF.> <=~BOTTOM-~>

COH~ WALL  ADH~-
ESION FRICTION ESION ACT.
(PSF) (DEG)  (PSF) (PCI)
. .00 .00 1.80
.00 .00 .00 1.80
.00 .00 .00 52.00
.00 .00 .00 1.10
.00 .00 .00 3.50
50.00 .00 .00 .10
INTERACTION
DISTANCE (FT)
22.33
8.67
INTERACTION
DISTANCE (FT)
17.33
8.67
62.50 (PCF)
666.00 (FT)
661.00 (FT)
.00 (G'S)

IX.A,~~EARTHQUAKE ACCELERATION =

IX.B.~~HORIZONTAL LINE LOADS

NONE

IX.C.~~HORIZONTAL DISTRIBUTED LOADS

ELEVATION
(FT)
666.00
665.70
664.60
664.30
663.80

DIST. LOAD

(PSF)
.00
97.87
806.46
906.96
1086.28

A-T-2o0%

PASS.
(PCI)
1.80
1.80

52.00
1.10
3.50

.10

ELEV.
(FT)
647.60
643.90
641.40
638.20
631.00

SLOPE
(FT)
.00
.00
.00
.00
.00



663.20
661.80
661.00
655.00

502

1133.87
1153.47
11592.18

889.60

A-T-Aos
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PROGRAM CWALSSI - SOIL-STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WALLS

DATE: 10-0CT-1993

SUMMARY OF RESULTS

I.A.--MAXIMA

BENDING MOMENT (LB-FT)
AT ELEVATION (FT)
DEFLECTION (IN)
AT ELEVATION (FT)

RIGHTSIDE SOIL PRESSURE (PSF)

AT ELEVATION (FT)

LEFTSIDE SOIL PRESSURE (PSF)

AT ELEVATION (FT)

I.B.~-ANCHOR FORCES

ELEVATION ANCHOR
AT ANCHOR TYPE
(FT)
635.00 RIGID
634.00 RIGID

MAXTIMUM
2.544E+05
635.00
3.900E+00
666.00
993.99
634.00
2427.50
642.00

4 4 ee se ek as ae ee

ANCHOR ANCHOR
DEFORMATION FORCE
(IN) (LB)

.00 264595.89

.00 -254195.71

A-I-A06

TIME: 18.22.05

MINIMUM
~3.979E-07
666.00
-7.893E-04
634.50
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PROGRAM CWALSSI - SOIL-STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WAT
DATE: 10-0CT-1993 TIME: 18.27

SUMMARY OF RESULTS

I.A.~~MAXIMA

MAXIMUM MINIMUM
BENDING MOMENT (LB-FT) : 2.579E+05 -7.054E-07
AT ELEVATION (FT) : 635.00 666.00
DEFLECTION (IN) : 3.919E+00 -8.001E-04
AT ELEVATION (FT) : 666.00 634.50
RIGHTSIDE SOIL PRESSURE (PSF): 993.99
AT ELEVATION (FT) : 634.00
LEFTSIDE SOIL PRESSURE (PSF) : 2231.73
AT ELEVATION (FT) : 641.50
I.B.--ANCHOR FORCES
ELEVATION ANCHOR ANCHOR ANCHOR
AT ANCHOR TYPE DEFORMATION FORCE
(FT) (IN) (LB)
635.00 RIGID .00 268548.79
634.00 RIGID .00 -257673.37

A-T-A07
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PROGRAM CSLIDE - ECHOPRINT

DATE: 10-14-93 TIME: 08:48:16

ISLAND CREEK, WV, LPP

POST AND PANEL WALL

5' WALL, L.C. #2

SINGLE FAILURE PLANE ANALYSIS

HYDROSTATIC WATER FORCE COMPUTED FOR WEDGES

NO OF CORNERS IN STRUCTURE --—=—~==-= 4
DENSITY OF CONCRETE . 1500 (KCF)
DENSITY OF WATER ; .0625 (KCF)
WATER LEVEL LEPT SIDE ==—=mm=m=mmee== §66.00(FT)
WATER LEVEL RIGHT SIDE ==—====wm=mmm—— 661.00(FT)
NO. OF SOIL LAYERS LEFT SIDE ==—==-==— 5

NO. OF SOIL LAYERS RIGHT SIDE -=~——=- 2

ELEV. OF WEDGE-STRUCTURE INTERSECTION
ON ACTIVE SIDE OF STRUCTURE ~—=v~-—-- 634.000(FT)

STRUCTURE INFORMATION

POINT X~COORD Y-~COQRD
1 .00 634.00
2 .00 666.00
3 2.00 666.00
4 2.00 634.00

LEFTSIDE SOIL DATA

FRICTION UNIT ELEV AT
LAYER ANGLE COHESION WEIGHT STRUCTURE
NO. (DEG) (KSF) {KCF) (PT)
1 28.00 .0000 .136 666.00
2 28.00 .0000 .129 659.20
3 30.00 .0000 .131 643.90
4 28.00 .0000 .123 641.40
5 32.00 .0000 .124 638.20
LAYER POINT NO. 1

NO X-COORD Y=-COORD

A-T-208



506

-50.00 666.00
-50.00 659.20
-50.00 643.90
-50.00 641.40
-50.00 538.20

W=

SOIL DATA BELOW STRUCTURE

FRICTION ANGLE ~=w==www—~ 40.00
COHESION 7.2000

RIGHTSIDE SOIL DATA

FRICTION UNIT ELEV AT
LAYER ANGLE COHESION WEIGHT STRUCTURE
NO. (DEG) (KSF) {KCF) (FT)
1 28.00 .0000 .123 661.00
2 32.00 .0000 .124 638.20
LAYER POINT NO. 1

NO X-COORD Y~COORD

1 64.09 640.00
2 75.00 638.20

SEISMIC ACCELERATIONS

VERTICAL =====w=m—- .067
HORIZONTAL ~==w=—= - .100

HORIZONTAL LOADS

WEDGE NO LOAD

6 4.003

PROGRAM CSLIDE ~ FINAL RESULTS

A-I-209
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DATE: 10-14-93 ' TIME: 08:48:26

ISLAND CREEK, WV, LPP
POST AND PANEL WALL
5' WALL, L.C. #2

SINGLE FAILURE PLANE ANALYSIS

HYDROSTATIC WATER FORCE COMPUTED FOR WEDGES

HORIZONTAL LOADS

VERTICAL
WEDGE LEFT SIDE RIGHT SIDE LOAD
NUMBER (KIPS) (KIPS) (KIPS)
1 .314 .000 .210
2 2.917 . 000 1.955
3 .764 .000 .512
4 1.093 .000 .732
5 1.626 .000 1.089
6 4.963 .000 .643
7 1.352 .000 32.486
8 .000 4.502 26.430

WATER PRESSURES ON WEDGES

LEFTSIDE WEDGES

WEDGE NO. TOP PRESSURE BOTTOM PRESSURE

(KSF) (RSF)
1 .000 .425
2 .425 1.381
3 1.381 1.537
4 1.537 1.737
5 1.737 2.000

STRUCTURAL WEDGE

X~COORD . PRESSURE

(FT) (KSF)
.00 2.000
2.00 1.688

RIGHTSIDE WEDGES

A-T-210
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WEDGE NO. TOP PRESSURE BOTTOM PRESSURE

(KSF) (KSF)
7 1.425 1.688
8 1.313 1.425
WEDGE FAILURE TOTAL WEIGHT SUBMERGED UPLIFT
NUMBER ANGLE LENGTH OF WEDGE LENGTH FORCE
(DEG) (FT) (KIPS) (FT) (RIPS)
1 ~45.072 9.605 3.136 9.605 2.041
2 -45.072 21.610 29.175 21.610 19.517
3 -45.072 3.531 7.636 3.531 5.153
4 -45.072 4.520 10.926 4.520 7.401
5 -45,072 5.932 16.255 5.932 11.086
6 .000 2.000 9.600 2.000 3.688
7 4.864 49.533 100.595 49.534 77.087
8 4.864 21.228 5.715 21.229 29.057
WEDGE NET FORCE
NUMBER ON WEDGE
(RIPS)
1 -2.595
2 -24.347
3 -6.238
4 -9.154
5 -13.007
6 9.689
7 37.112
8 8.540
SUM OF FORCES ON SYSTEM ——=- .000
FACTOR OF SAFETY ——=-mme———m 1.358

A-Z-RIl
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1000 *'ISLAND CREEK LPP, LOGAN, WV

1010 *POST AND PANEL WALL

1020 'WALL HEIGHT = 5°', W14 X 193

1030 '6* € TO C SPACING, L.C. 2 (WATER HIGH & NO TRUCK)
1050 WALL 666 2.9E+07 1.20E+03 28.4
1060 WALL 634

1065 ANCHOR 635.00 R

1066 ANCHOR 634.00 R

1070 SURFACE RIGHTSIDE 1

1080 0.00 666.00

1090 SURFACE LEFTSIDE 2

1100 0.00 661.00 64.09 640.00
1110 SOIL RIGHTSIDE STRENGTH ?

1120 136.00 110.00 28.0 0.00 0.0 0.0 1.8 1.8 659.20 0
1130 129.00 110.00 28.0 0.00 0.0 0.0 1.8 1.8 647.60 0O
1135 122.00 110.00 28.0 0.00 0.0 0.0 1.8 1.8 643.90 0
1136 131.00 123.00 30.0 0.00 0.0 0.0 52.0 52.0 641.40 0
1137 123.00 110.00 28.0 0.00 0.0 0.0 1.1 1.1 638.20 0
1138 124.00 114.00 32.0 0.00 0.0 0.0 3.5 3.5 631.00 0
1139 125.00 125.00 40.0 50.00 0.0 0.0 0.1 0.1

1140 SOIL LEFTSIDE STRENGTH 6

1141 129.00 110.00 28.0 0.00 0.0 0.0 1.8 1.8 647.60 O
1142 122.00 110.00 28.0 0.00 0.0 0.0 1.8 1.8 643.90 0
1143 131.00 123.00 30.0 0.00 0.0 0.0 52.0 52.0 641.40 0
1150 123.00 110.00 28.0 0.00 0.0 0.0 1.1 1.1 638.20
1155 124.00 114.00 32.0 0.00 0.0 0.0 3.5 3.5 631.00
1160 125.00 125.00 40.0 50.00 0.0 0.0 0.1 0.1

1165 INTERACTION RIGHTSIDE 2 666 22.33 643.67 8.67

1166 INTERACTIOR LEFTSIDE 2 661 17.33 643.67 8.67

1170 WATER BLEVATIONS 62.50 666.00 661.00

1175 HD 9 666.0 0.0 665.7 53.38 664.6 249.09 664.3 302.46 663.8 391.42
1176 663.2 498.18 661.8 747.26 661.0 889.60 659.0 889.6

1180 FINISH

A-I-A3
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PROGRAM CWALSSI ~ SOIL-STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WALLS
TIME: 18.40.38

DATE: 10-0CT~1993

I.~-~HEADING:
*ISLAND CREEK LPP, LOGAN, WV

'POST AND PANEL WALL

'WALL HEIGHT = 5', W14 X 193

INPUT DATA

‘*6' C TO C SPACING, L.C. 2 (WATER HIGH & NO TRUCK)

II.--WALL SEGMENT DATA

ELEVATION CROSS
AT TOP OF MODULUS OF MOMENT OF SECTION
SEGMENT ELASTICICTY INERTIA AREA
(FT) (PST) (IN*%4) (SQIN)
666.00 2.900E+07 1200.00 28.40
ELEVATION AT BOTTOM OF WALL = 634.00 (FT).
III.--ANCHOR DATA
ULTIMATE PRE~ ULTIMATE
ELEVATION  ANCHOR TENSION STRESS  COMPRESSION ANCHOR ANCHOR
AT WALL TYPE FORCE FORCE FORCE STIFFNESS SLOPE
(FT) ('R/F') (LB) (LB) (LB) (LB/IN) (FT)
635.00 RIGID
634.00 RIGID
IV.-~SURFACE POINT DATA
IV.A.~~RIGHTSIDE
DIST. FROM ELEVATION
WALL (FT) (FT)
.00 666.00
IV.B.-- LEFTSIDE
DIST. FROM ELEVATION
WALL (FT) (FT)
.00 661.00
64.09 640.00
V.--SOIL LAYER DATA
V.A.--RIGHTSIDE LAYER DATA
ANGLE OF ANGLE OF WALL
<UNIT WEIGHT> INTERNAL COH- WALL  ADH- <STIFF. COEF.> <==BOTTOM=->
SAT. MOIST FRICTION ESION FRICTION BESION ACT. PASS. ELEV. SLOPE
(PCF)  (PCF) (DEG)  (PSF) (DEG) (PSF) (PCI) (PCI) (PFT) (FT)
136.00 110.00 28.00 .00 .00 .00 1.80 1.80 659.20 .00

A-I-2le



129.00
122.00
131.00
123.00
124.00
125.00

110.00
110.00
123.00
110.00
114.00
125.00

28.00
28.00
30.00
28.00
32.00
40.00

V.B.~~ LEFTSIDE LAYER DATA
ANGLE OF

<UNIT WEIGHT>

SAT.

(PCF)
129.00
122,00
131.00
123.00
124.00
125.00

INTERNAL

MOIST FRICTION

(PCF) (DEG)
110.00 28.00
110.00 28.00
123.00 30.00
110.00 28.00
114.00 32.00
125.00 40.00

VI.~-INTERACTION ZONE DATA

ELEVATION

VI.A.~-RIGHTSIDE

AT

TOP OF ZONE (FT)

666.00
643.67

ELEVATION

VI.B.~- LEFTSIDE

AT

TOP OF ZONE (FT)

661.00
643.67

VII,--WATER DATA

VIII.~--SURFACE LOADS

1X.~-HORIZONTAL LOADS

UNIT WEIGHT

RIGHTSIDE ELEVATION
LEFTSIDE ELEVATION

NO SEEPAGE

NONE

NONE

ELEVATION
(FT)
666.00
665.70
664.60
664.30
663.80

.00 .00 .00 1.80
.00 .00 .00 1.80
.00 .00 Q0 52,00
.00 .00 .00 1.10
.00 .00 .00 3.50
50.00 .00 .00 .10
ANGLE OF WALL
COoH~ WALL ADH~  <STIFF.
ESION FRICTION ESION ACT.
(PSF) (DEG)  (PSF) (PCI)
.00 .00 .00 1.80
.00 .00 .00 1.80
.00 .00 .00  52.00
.00 .00 .00 1.10
.00 .00 .00 3.50
50.00 .00 .00 .10
INTERACTION
DISTANCE (FT)
22.33
8.67
INTERACTION
DISTANCE (FT)
17.33
8.67
= 62.50 (PCF)
= 666.00 (FT)
=  661.00 (FT)
.00 (G'S)

IX.B.~~HORIZONTAL LINE LOADS

DIST. LOAD

(PSP)
.00
53.38
249.09
302.46
391.42

514

IX.A.~~BARTHQUAKE ACCELERATION =

IX.C.~~HORIZONTAL DISTRIBUTED LOADS

A-T-217

1.80
1.80
52.00
1.10
3.50

.10

647.60
643.90
641.40
638.20
631.00

.00
.00
.00
.00
.00

COEF.> <-~BOTTOM-->

PASS.
{PCI)
1.80
1.80
5§2.00
1.10
3.50

.10

ELEV.
(FT)
647.60
643.90
641.40
638.20
631.00

SLOPE

(FT)
.00
.00
.00
.00
.00



663.20
661.80
661.00
659.00

515

498.18
747.26
889.60
889.60

A-TAE
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PROGRAM CWALSSI ~ SOIL-STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WALLS
DATE: 10-OCT-1993 TIME: 18.42.39

SUMMARY QOF RESULTS

I.A.--MAXIMA

MAXTMUM MINIMUM
BENDING MOMENT (LB-FT) H 1.972E+05 9.242E~12
AT ELEVATION (FT) H 635.00 634.00
DEFLECTION (IN) H 2.935E+00 -6.116E-04
AT ELEVATION (FT) : 666.00 634.50
RIGHTSIDE SOIL PRESSURE (PSF): 993.99
AT ELEVATION (FT) H 634.00
LEFTSIDE SOIL PRESSURE (PSF) : 2427.50
AT ELEVATION (FT) : 642.00
I.B.--ANCHOR FORCES
ELEVATION ANCHOR ANCHOR ANCHOR
AT ANCHOR TYPE DEFORMATION FORCE
(FT) (IN) (LB)
635.00 RIGID .00 205825.69
634.00 RIGID .00 =196923.61

CA-I-R19
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PROGRAM CWALSSI - SOIL~STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WALLS
DATE: 10-0CT-1993 TIME: 18.43.14

SUMMARY OF RESULTS

I.A.--MAXIMA

MAXIMUM MINIMUM
BENDING MOMENT (LB-FT) : 2.006E+05 ~2.909E-07
AT ELEVATION (FT) : 635.00 666.00
DEFLECTION (IN) : 2.954E+00 ~6.222E~04
AT ELEVATION (FT) : 666.00 634.50
RIGHTSIDE SOIL PRESSURE (PSF): 993.99
AT ELEVATION (FT) : 634.00
LEFTSIDE SOIL PRESSURE (PSF) : 2231.73
AT ELEVATION (FT) : 641.50
I.B.~-ANCHOR FORCES
ELEVATION ANCHOR ANCHOR ANCHOR
AT ANCHOR TYPE DEFORMATION FORCE
(FT) (IN) (LB)
635.00 RIGID .00  209729.76
634.00 RIGID .00 -200355.66

A-T-220



10010
10020
10030
10040
10050
10060
10070
10080
10090
1C100
10110
10120
10130
10140
10150
10160
10170
10180
10190
10200
10210
10220
10230
10240
10250
10260
10270
10280
10290

TITL
TITL
TITL
STRU

SOLT
SOLT
SOLT
SOLT
SOLT
SORT
SORT
SOST
WATR
EQAC
FACT

HOLO
END

518

ISLAND CREEK, WV, LPP
POST AND PANEL WALL
5' WALL, L.C. #3
4 .15000 634
.00 634.00
.00 666.00
2.00 666.00
2.00 634.00
1 1 28.00
-50.00 666.00
2 1 28.00
~50.00 659.20
3 1 30.00
-50.00 643.90
4 1 28.00
-50.00 641.40
5 1 32.00
-50.00 638.20
1 1 28.00
64.09 640.00
2 1 32.00
75.00 638.20
40.00 7.20000
1
642.00 642.00
.06700 .10000
.50 1.50
6 3.459

.00 1.00000
.00000 .13600
.00000 .12900
.00000 .13100
.00600 .12300
.00000 .12400
.00000 .12300
.00000 .12400
.06250
1.0000

A-IT-Aa/

666.00
659.20
€43.90
641.40
638.20
661.00
638.20
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PROGRAM CSLIDE - ECHOPRINT

DATE: 10-14-93 TIME: 08:51:01

ISLAND CREEK, WV, LPP

POST AND PANEL WALL

5' WALL, L.C. #3

SINGLE FAILURE PLANE ANALYSIS

HYDROSTATIC WATER FORCE COMPUTED FOR WEDGES

NO OF CORNERS IN STRUCTURE ======—==-- 4
DENSITY OF CONCRETE . 1500 (KCF)
DENSITY OF WATER .0625(KCF)
WATER LEVEL LEFT SIDE —-—-==—=====-—=== 642.00(FT)
WATER LEVEL RIGHT SIDE =-———-—m—==m=—v 642.00(FT)
NO. OF SOIL LAYERS LEFT SIDE ~=———-—- 5

NO. OF SOIL LAYERS RIGHT SIDE -—-———- 2

ELEV. OF WEDGE-STRUCTURE INTERSECTION
ON ACTIVE SIDE OF STRUCTURE --~—===—== 6§34.000(FT)

STRUCTURE INFORMATION

POINT X~COORD Y-COORD
1 .00 634.00
2 .00 666.00
3 2.00 666.00
4 2.00 634.00

LEFTSIDE SOIL DATA

FRICTION UNIT ELEV AT
LAYER ANGLE COHESION WEIGHT STRUCTURE
NO. (DEG) (KSF) {KCF) (PT)
1 28.00 .0000 .136 666.00
2 28.00 .0000 .129 659.20
3 30.00 .0000 .131 643.90
4 28.00 .0000 .123 641.40
5 32.00 . 0000 .124 638.20
LAYER POINT NO. 1

NO X-COORD Y~COORD

A-I-2a2
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-50.00 666.00
-50.00 659.20
-50.00 €643.90
-50.00 641.40
-50.00 638.20

Vb W N =

SOIL DATA BELOW STRUCTURE

FRICTION ANGLE ——=—===ww—- 40.00
COHESION 7.2000

RIGHTSIDE SOIL DATA

FRICTION UNIT ELEV AT
LAYER ANGLE COHESION WEIGHT STRUCTURE
NO. (DEG) (KSF) (RCF) (FT)
1 28.00 .0000 .123 661.00
2 32.00 .0000 .124 638.20
LAYER POINT NO. 1

NO X-COORD Y~COORD

b 64.09 640.00
2 75.00 638.20

SEISMIC ACCELERATIONS

VERTICAL ===m—=mm= .067
HORIZONTAL ——-——- - .100

HORIZONTAL LOADS

WEDGE NO LOAD

6 3.459

PROGRAM CSLIDE -~ FINAL RESULTS

- A-I-A3A3
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DATE: 10~14-93 TIME: 08:51:12

ISLAND CREEK, WV, LPP
POST AND PANEL WALL
5°' WALL, L.C. #3

SINGLE FAILURE PLANE ANALYSIS

HYDROSTATIC WATER FORCE COMPUTED FOR WEDGES

HORIZONTAL LOADS

VERTICAL
WEDGE LEFT SIDE RIGHT SIDE LOAD
NUMBER (KIPS) (KIPS) (KIPS)
1 .287 .000 .192
2 2.667 .000 1.787
3 .698 .000 .468
4 .999 .000 .669
5 1.486 .000 .996
6 4.419 .000 .643
7 10.652 .000 7.137
8 .21% . 000 2.865

WATER PRESSURES ON WEDGES

LEFTSIDE WEDGES

WEDGE NO. TOP PRESSURE BOTTOM PRESSURE

(KSF) (KSF)
1 .000 .000
2 .000 .000
3 .000 .037
4 .037 .237
5 .237 .500

STRUCTURAL WEDGE

X~-COORD. PRESSURE

(FT) (KSF)
.00 .500
2.00 .500

RIGHTSIDE WEDGES

A-T-224
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WEDGE NO. TOP PRESSURE BOTTOM PRESSURE

(KSF) (KSF)
7 .237 .500
8 L1258 .237
WEDGE FAILURE TOTAL WEIGHT SUBMERGED UPLIFT
NUMBER ANGLE LENGTH OF WEDGE LENGTH FORCE
(DEG) (FT) (KIPS) (FT) (KIPS)
1 -47.635 9,203 2.868 .000 .000
2 -47.635 20.707 26.674 .000 .000
3 -47.635 3.384 6.982 .812 .015
4 -47.635 4.331 9.989 4.331 .596
5 -47.635 5.684 14.862 5.684 2.096
6 .000 2.000 9.600 2.000 1.000
7 4.277 56.319 106.517 56.319 20.768
8 4.277 24.137 3.395 24.137 4.375
WEDGE NET FORCE
NUMBER ON WEDGE
(KIPS)
1 -2.049
2 -19,064
3 -4.754
4 -7.348
5 -10.423
6 8.871
7 33.890
8 .877
SUM OF FORCES ON SYSTEM ---—- .000
FACTOR OF SAFETY =—===ewmww—= 1.667 > .S o EM o~ - Q504
Table ¥-I
Ucun! Zv&ﬂkgl

A-T-Az5
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1000
1010
1020
1030
1050
1060
1065
1066
1070
1080
1090
1100
1110
1120
1130
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1143
1150
1155
1160
1165
1166
1170
1180
1185
1190

524

wv

'6* C TO C SPACING, L.C. 3 (NORMAL WATER & TRUCK)

28.4

640.0
8
0.00
0.00
0.00
0.00
0.00
0.00
0.00

50.00
7
0.00
0.00
0.00
0.00
0.00
0.00

‘ISLAND CREEK LPP, LOGAN,
'POST AND PANEL WALL
'WALL HEIGHT = 5°', W14 X 193
WALL 666 2.9E+07 1.20E+03
WALL 634
ANCHOR 635.00 R
ANCHOR 634.00 R
SURFACE RIGHTSIDE 1
0.00 666.00
SURFACE LEFTSIDE 2
0.00 661.00 64.09
SOIL RIGHTSIDE STRENGTH
136.00 110.00 28.0
129.00 110.00 28.0
122.00 110.00 28.0
131.00 123.00 30.0
131.00 123.00 30.0
123.00 110.00 28.0
124.00 114.00 32.0
125.00 125.00 40.0
SOIL LEFTSIDE STRENGTH
129.00 110.00 28.0
122.00 110.00 28.0
131.00 123.00 30.0
131.00 123.00 30.0
123.00 110.00 28.0
124.00 114.00 32.0
125.00 125.00 40.0

INTERACTION RIGHTSIDE 2
INTERACTION LEFTSIDE 2
WATER ELEVATIONS

PINISH

50.00
666
661

0
0.0 0.0 3.0 3.0
0.0 0.0 3.0 3.0
0.0 0.0 3.0 3.0
0.0 0.0 86.7 86.7
0.0 0.0 52.0 52.0
0.0 0.0 1.1 1.1
0.0 0.0 3.5 3.5
0.0 0.0 0.1 0.1
0.0 0.0 3.0 3.0
0.0 0.0 3.0 3.0
0.0 0.0 86.7 86.7
0.0 0.0 52.0 52.0
0.0 0.0 1.1 1.1
0.0 0.0 3.5 3.5
0.0 0.0 0.1 0.1

22.33 643.67 8.67
17.33 643.67 8.67

62.50 642.00 642.00
HD9 666 0.0 665.7 56.38 664.6 612.80 664.3 714.05 663.8 781. 99
663.2 749.90 661.8 569.20 661.0 500.58 659.0 198.0

A~-T-RX7

659.20
647.60
643.90
642.00
641.40
638.20
631.00

647.60
643.90
642.00
641.40
638.20
631.00

[eNoNoNoNoNoNeo)

[eXeXoNo o No]
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PROGRAM CWALSSI - SOIL-STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WALLS
DATE: 10-0CT-1993 TIME: 19.00.34

INPUT DATA
I.~~HEADING:
'ISLAND CREEK LPP, LOGAN, WV
*POST AND PANEL WALL
'WALL HEIGHT = 5', W14 X 193

*6' C TO C SPACING, L.C. 3 (NORMAL WATER & TRUCK)

II.--WALL SEGMENT DATA

ELEVATION CROSS
AT TOP OF MODULUS OF MOMENT OF SECTION
SEGMENT ELASTICICTY INERTIA AREA

(FT) (PST) (IN**4) (SQIN)
666,00 2.900E+07 1200.00 28.40
ELEVATION AT BOTTOM OF WALL = 634.00 (FT).

III.~-~ANCHOR DATA

ULTIMATE PRE~ ULTIMATE
ELEVATION  ANCHOR TENSION STRESS  COMPRESSION ANCHOR ANCHOR
AT WALL TYPE FORCE FORCE FORCE STIFFNESS SLOPE
(FT}) ("R/F') (LB) (LB) (LB) (LB/IN) (FT)
635.00 RIGID
634.00 RIGID

IV.~~SURFACE POINT DATA

IV.A.~-RIGHTSIDE

DIST. FROM ELEVATION
WALL (FT) (FT)
.00 666.00
IV.B.~- LEPTSIDE
DIST. FROM ELEVATION
WALL (FT) (FT)
.00 661.00
64.09 640,00

V.~-S0IL LAYER DATA

V.A.~-~-RIGHTSIDE LAYER DATA

ANGLE OF ANGLE OF WALL
<UNIT WEIGHT> INTERNAL COH~ WALL  ADH- <STIFF. COEF.> <--BOTTOM~->
SAT. MOIST FRICTION ESION FRICTION ESION ACT. PASS. ELEV. SLOFE
(PCF)}  (PCF) (DEG)  (PSF) (DEG)  (PSF) (PCI) (PCI) (PT) (PT)

136.00 110.00 28.00 .00 .00 .00 3.00 3.00 659.20 .00

A-T-230



129.00 110.00
122.00 110.00
131.00 123.00
131.00 123.00
123.00 110.00
124.00 114.00
125.00 125.00

V.B.~-~ LEFTSIDE LAYER DATA

28.00
28.00
30.00
30.00
28.00
32.00
40.00

ANGLE OF
<UNIT WEIGHT> INTERNAL
SAT. MOIST FRICTION
(PCF)  (PCF) (DEG)

129.00 110.00
122.00 110.00
131.00 123.00
131.00 123.00
123.00 110.00
124.00 114.00
125.00 125.00

28.00
28.00
30.00
30.00
28.00
32.00

40.00

.00
.00
.00
.00
.00
.00
50.00

VI.--INTERACTION ZONE DATA

VI.A.~-RIGHTSIDE

ELEVATION
TOP OF ZONE

AT
(FT)

666.00
643.67

VI.B.~~ LEFTSIDE

ELEVATION
TOP OF ZONE

AT
(FT)

661.00
643.67

VII.~-WATER DATA

UNIT WEIGHT

RIGHTSIDE ELEVATION
LEFTSIDE ELEVATION

NO SEEPAGE

VIII.~~SURFACE
NONE

IX.~-HORIZONTAL LOADS

LOADS

528

.00
.00
.00
.00
.00
.00
.00

.00 3.00
.00 3.00
.00 86.70
-00 5§2.00
.00 1.10
.00 3.50
.00 .10

ANGLE OF WALL

CoH~ WALL ADH- <STIFF.
ESION FRICTION ESION ACT.
(PSF) (DEG)  (PSF) (PCI)
. .00 .00 3.00
.00 .00 .00 3,00
.00 .00 .00 86.70
.00 .00 .00 52.00
.00 .00 .00 1.10
.00 .00 .00 3.50
50.00 .00 .00 .10
INTERACTION
DISTANCE (FT)
22.33
8.67
INTERACTION
DISTANCE (FT)
17.33
8.67
= 62.50 (PCF)
=  642.00 (FT)

642.00 (FT)

IX.A.~~EARTHQUAKE ACCELERATION =

IX.B.~~HORIZONTAL LINE LOADS
NONE

IX.C.~~-HORIZONTAL DISTRIBUTED LOADS

ELEVATION
(FT)
666.00
665.70
664.60

DIST. LOAD

(PSF)
.00
56.38
612.80

.00 (G'S)

A-T-23/

3.00

3.00

86.70

52.00

1.10

3.50
.10

647.60
643.90
642.00
641.40
638.20
631.00

.00
.00
.00
.00
.00
.00

COEF.> <~~BOTTOM-->

PASS.
(PCI)
3.00
3.00
86.70
52.00
1.10
3.50
.10

ELEV.
(FT)
647.60
643.90
642.00
641.40
638.20
631.00

SLOPE

(FT)
.00
.00
.00
.00
.00
.00



664.30
663.80
663.20
661.80
661.00
659.00

529

714.05
781.99
749.90
569.20
500.58
198.00

A-T-232



530

PROGRAM CWALSSI - SOIL~STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WALLS

DATE: 10-0CT-1593 TIME: 19.02.18

SUMMARY OF RESULTS

I.A.~=MAXIMA

MAXIMUM MINIMUM
BENDING MOMENT (LB-FT) : 8.693E+04 -2.616E-08
AT ELEVATION (FT) : 642.00 666.00
DEFLECTION (IN) : 1.592E+00 -2.359E-04
AT ELEVATION (FT) : 666.00 634.50
RIGHTSIDE SOIL PRESSURE (PSF): 1517.51
AT ELEVATION (FT) : 638.20
LEFTSIDE SOIL PRESSURE (PSF) : 3950.59
AT ELEVATION (FT) : 643.00
I.B.--ANCHOR FORCES
ELEVATION ANCHOR ANCHOR ANCHOR
AT ANCHOR TYPE DEFORMATION FORCE
(FT) (IN) (LB)
€35.00 RIGID .00 75328.16
634.00 RIGID .00 -75921.88

A-T-233
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PROGRAM CWALSSI - SOIL-STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WALLS

DATE: 10-0CT-1993

SUMMARY OF RESULTS

I.A.--MAXIMA

BENDING MOMENT (LB-FT)
AT ELEVATION (FT)
DEFLECTION (IN)
AT ELEVATION (FT)

RIGHTSIDE SOIL PRESSURE (PSF)

AT ELEVATION (FT)

LEFTSIDE SOIL PRESSURE (PSF)

AT ELEVATION (FT)

I.B.-~-ANCHOR FORCES

ELEVATION ANCHOR
AT ANCHOR TYPE
(FT)
635.00 RIGID
634.00 RIGID

o se 4

a0 se se sa ve

ANCHOR
DEFORMATION
(IN)
.00
.00

A-T-234

8.

1.

MAXIMUM
700E+04
642.00
600E+00
666.00
1517.13
638.20
3833.91
642.00

ANCHOR
FORCE
(LB)
77166.86
-77543.35

TIME: 19.02.57

MINIMUM
-1.344E-07
666.00
-2.4098-04
634.50



10010
10020
10030
10040
10050
10060
10070
10080
10090
10100
10110
10120
10130
10140
10150
10160
10170
10180
10190
10200
10210
10220
10230
10240
10250
102860
10270
10280
10290

TITL
TITL

STRU

SOLT
SOLT
SOLT
SOLT
SOLT
SORT
SORT
SOST

METH
WATR
EQAC
FACT
HOLO
END

532

ISLAND CREEK, WV, LPP
POST AND PANEL WALL
TITL 5’ WALL, L.C. #4

4 .15000 634.00
.00 634.00
.00 666.00
2.00 666.00
2.00 634.00
11 28.00 .00000
-50.00 666.00
2 1 28.00 .00000
-50.00 659.20
3 1 30.00 . 00000
-50.00 643.90
4 1 28.00 .00000
-50.00 641.40
S 1 32.00 .0o000
-50.00 638.20
11 28.00 . 00000
64.09 640.00
2 1 32.00 .00000
75.00 638.20
40.00 7.20000
1
642.00 642.00
.06700 .10000.
.50 1.50
] 0.891

1.00000

.13600
.12900
.13100
.12300
.12400
.12300

.12400

.06250

1.0000

A-T-235

666.00
659.20
643.90
641.40
638.20
661.00
638.20
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PROGRAM CSLIDE - ECHOPRINT

DATE: 10-14-93 TIME: 08:51:47

ISLAND CREEK, WV, LPP

POST AND PANEL WALL

5' WALL, L.C. #4

SINGLE FAILURE PLANE ANALYSIS

HYDROSTATIC WATER FORCE COMPUTED FOR WEDGES

NO OF CORNERS IN STRUCTURE w=====-=== q
DENSITY OF CONCRETE «1500(KCF)
DENSITY OF WATER ,0625(KCF)
WATER LEVEL LEFT SIDE --——=~—-==——w=-= 642.00(FT)
WATER LEVEL RIGHT SIDE === —=wwwmemwmm 642.00(FT)
NO. OF SOIL LAYERS LEFT SIDE w=ww—ww= 5
NO. OF SOIL LAYERS RIGHT SIDE —==~===- 2

ELEV. OF WEDGE-STRUCTURE INTERSECTION
ON ACTIVE SIDE OF STRUCTURE ~w===www ~634.000(FT)

STRUCTURE INFORMATION

POINT X~COORD Y-COORD
1 .00 634.00
2 .00 666.00
3 2.00 666.00
4 2.00 634.00

LEFTSIDE SOIL DATA

FRICTION UNIT ELEV AT
LAYER ANGLE COHESION WEIGHT STRUCTURE
NO. (DEG) (KSF) (RCF) (PT)
1 28.00 .0000 .136 666.00
2 28.00 .0000 .129 659.20
3 30.00 .0000 .131 643.90
4 28.00 .0000 .123 641.40
5 32.00 .0000 .124 638.20
LAYER POINT NO. 1

NO X~COCRD Y~COORD

A-I-A36
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=50.00 666.00
-50.00 659.20
=50.00 643,90
-50.00 541.40
=50.00 638.20

U L kD

S0IL DATA BELOW STRUCTURE

FRICTION ANGLE ==--====o 40.00
COHESION ==—=m=—mm—————— 7.2000

RIGHTSIDE SOIL DATA

B e e

FRICTION UNIT ELEV AT
LAYER ANGLE COHESION WEIGHT STRUCTURE
NO. {DEG) (ESF) {ECF) {FT)
i 28.00 . 0000 .123 651.00
2 32.00 . 3000 -124 638.20
LAYER POINT NO. 1

HO X=COORD T=COORD

1 64.09 640.00
2 75.00 638.20

SEISMIC ACCELERATIONS

VERTICAL ========= 0867
HORIZONTAL -——==== - 100

HORIZONTAL LOADS

WEDGE NO LOAD

& .891

PROGRAM CSLIDE - PINAL RESULTS

A-T-237
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DATE: 10-14-93 TIME: 08:51:56

ISLAND CREER, WV, LPP
POST AND PANEL WALL
5' WALL, L.C. #4

SINGLE FAILURE PLANE ANALYSIS

HYDROSTATIC WATER FORCE COMPUTED FOR WEDGES

HORIZONTAL LOADS

VERTICAL
WEDGE LEFT SIDE RIGHT SIDE LOAD
NUMBER (KIPS) (KIPS) (KIPS)
1 .293 .000 .196
2 2.722 .000 1.824
3 .713 .000 -477
4 1.019 .000 .683
5 1.517 .000 1.016
6 1.851 .000 .643
7 10.652 .000 7.137
8 .215 .000 2.865

WATER PRESSURES ON WEDGES

LEFTSIDE WEDGES

WEDGE NO. TOP PRESSURE BOTTOM PRESSURE

(KSF) (KSF)
1 -000 .000
2 .000 -000
3 .000 .037
4 .037 .237
5 <237 .500

STRUCTURAL WEDGE

X-COORD . PRESSURE

(FT) (KSF)
.00 .500
2.00 .500

RIGHTSIDE WEDGES

A-T-aA38
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WEDGE NO. TOP PRESSURE BOTTOM PRESSURE
(KSF) (KSF)
7 .237 .500
8 .125 .237
WEDGE FAILURE TOTAL WEIGHT SUBMERGED UPLIFT
NUMBER ANGLE LENGTH OF WEDGE LENGTH FORCE
(DEG) (FT) (KIPS) (FT) (KIPS)
1 -47.056 9.289 2.926 .000 .000
2 -47.056 20.901 27.221 .000 .000
3 -47.056 3.415 7.125 .820 .015
4 -47.056 4.371 10.194 4.371 .601
5 -47.056 5.738 15.167 5.738 2.116
6 .000 2.000 9.600 2.000 1.000
7 4.277 56.319 106.517 56.319 20.768
8 4.277 24.137 3.395 24.137 4.375
WEDGE NET FORCE
NUMBER ON WEDGE
(KIPS)
1 -2.090
2 -19.441
3 -4.855
4 -7.485
5 -10.623
6 10.992
7 32.645
8 .856
SUM OF FORCES ON SYSTEM w—=- .000

FACTOR OF SAFETY —=——w—====-

1.725 » /.5 ok EmM 110-2-2502

Thble 4-1

u:u/y( LoA “‘;r

A-T-239
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1000 'ISLAND CREEK LPP, LOGAN, WV

1010 'POST AND PANEL WALL

1020 *WALL HEIGHT = 5', W14 X 193

1030 '6' € TO C SPACING, L.C. 4 (NORMAL WATER & NO TRUCK)
1050 WALL 666 2.9E+07 1.20E+03 28.4
1060 WALL 634

1065 ANCHOR 635.00 R

1066 ANCHOR 634.00 R

1070 SURFACE RIGHTSIDE 1

1080 0.00 666.00

1090 SURFACE LEFTSIDE 2

1100 0.00 661.00 64.09 640.00
1110 SOIL RIGHTSIDE STRENGTH 8

1120 136.00 110.00 28.0 0.00 0.0 0.0 3.0 3.0 659.20
1130 129.00 110.00 28.0 0.00 0.0 0.0 3.0 3.0 647.60
1133 122.00 110.00 28.0 0.00 0.0 0.0 3.0 3.0 643.90
1134 131.00 123.00 30.0 0.00 0.0 0.0 86.7 86.7 642.00
1136 131.00 123.00 30.0 0.00 0.0 0.0 52.0 52.0 641.40
1137 123.00 110.00 28.0 0.00 0.0 0.0 1.1 1.1 638.20
1138 124.00 114.00 32.0 0.00 0.0 0.0 3.5 3.5 631.00
1139 125.00 125.00 40.0 50.00 0.0 0.0 0.1 0.1

1140 SOIL LEFTSIDE STRENGTH 7

1141 129.00 110.00 28.0 0.00 0.0 0.0 3.0 3.0 647.60
1142 122.00 110.00 28.0 0.00 0.0 0.0 3.0 3.0 643.90
1143 131.00 123.00 30.0 0.00 0.0 0.0 86.7 86.7 642.00
1144 131.00 123.00 30.0 0.00 0.0 0.0 52.0 52.0 641.40
1150 123.00 110.00 28.0 0.00 0.0 0.0 1.1 1.1 638.20
1155 124.00 114.00 32.0 0.00 0.0 0.0 3.5 3.5 631.00
1160 125.00 125.00 40.0 50.00 0.0 0.0 0.1 0.1

1165 INTERACTION RIGHTSIDE 2 666 22.33 643.67 8.67

1166 INTERACTION LEFTSIDE 2 661 17.33 643.67 8.67

1170 WATER ELEVATIONS 62.50 642.00 642.00

1180 HD?Y9

1181 666 O 665.7 11.88 664.6 55.44 664.3 67.32

1182 663.8 87.12 663.2 110.88 661.8 166.32 661.0 198.0
1183 659.0 198.0

1190 FINISH

. A-T- 24

0000000

000000
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PROGRAM CWALSSI - SOIL-STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WALLS
DATE: 10-0CT~1993 TIME: 19.20.04

INPUT DATA
I.--HEADING:
*ISLAND CREEK LPP, LOGAN, WV
'POST AND PANEL WALL
'WALL HEIGHT = 5', W14 X 193
'6’ C TO C SPACING, L.C. 4 (NORMAL WATER & NO TRUCK)

II.-~WALL SEGMENT DATA

ELEVATION CROSS
AT TOP OF MODULUS OF MOMENT OF SECTION
SEGMENT ELASTICICTY INERTIA AREA
{FT) {PSI) (IN**4) (SQIN)
666.00 2.900E+07 1200.00 28.40

ELEVATION AT BOTTOM OF WALL =  634.00 (FT).

III.~~ANCHOR DATA

ULTIMATE PRE- ULTIMATE

ELEVATION  ANCHOR TENSION STRESS  COMPRESSION ANCHOR ANCHOR

AT WALL TYPE FORCE FORCE FORCE STIPPNESS SLOPE

(FT) ('R/F") (LB) (LB) (LB) (LB/IN) (FT)
635.00 RIGID
634.00 RIGID

IV.-~SURFACE POINT DATA

IV.A.--RIGHTSIDE

DIST. PROM ELEVATION
WALL (FT) (FT)
.00 666.00
IV.B.~~ LEFTSIDE
DIST. FROM ELEVATION
WALL (FT) (FT)
.00 661.00
64.09 640.00

V.--SOIL LAYER DATA

V.A.~--RIGHTSIDE LAYER DATA

ANGLE OF ANGLE OF WALL
<UNIT WEIGHT> INTERNAL COH- WALL  ADH~  <STIFF. COEF.> ' <~-BOTTOM-=>
SAT. MOIST FRICTION ESION FRICTION ESION ACT. PASS. ELEV. SLOPE
(PCP)  (PCF) (DEG)  (PSF) (DEG)  (PSF) (PCI) (PCI)} (FT) (FT)

136.00 110.00 28.00 .00 .00 .00 3.00 3.00 659.20 .00

A-T-R¢¥



129.00 110.00
122.00 110.00
131.00 123.00
131.00 123.00
123.00 110.00
124.00 114.00
125.00 125.00

28.00
28.00
30.00
30.00
28.00
32.00

40.00

¥.B.-- LEFTSIDE LAYER DATA

ANGLE OF

<UNIT WEIGHT> INTERNAL

SAT. MOIST FRICTION
(PCF)  (PCF) (DEG)

129.00 110.00
122.00 110.00
131.00 123.00
131.00 123.00
123.00 110.00
124.00 114.00
125.00 125.00

28.00
28.00
30.00
30.00
28.00
32.00
40.00

VI.-~INTERACTION ZONE DATA

VI.A.~«=RIGHTSIDE

ELEVATION
TQP OF ZONE

AT
(FT)

666.00
643.67

VI.B.~~ LEFTSIDE

ELEVATION
TQP OF ZONE

AT
(FT)

661.00
643.67

V1i.~~WATER DATA

UNIT WEIGHT

RIGHTSIDE ELEVATION
LEPTSIDE ELEVATION

NO SEEPAGE

VIII.~-SURFACE
NONE

IX.--HORIZONTAL LOADS

LOADS

542

3.00

3.00

86.70

52.00

1.10

3.50
.10

647.60
643.90
642,00
641.40
638.20
631.00

.00
.00
.00
.00
.00
.00

<STIFF. COEF.> <==BOTTOM-~>

.00 .00 .00 3.00
.00 .00 .00 3.00
.00 .00 .00 86.70
.00 .00 .00  52.00
.00 .00 .00 1.10
.00 .00 .00 3.50
50.00 .00 .00 .10
ANGLE OF WALL
coH- WALL ADH~
ESION FRICTION ESION ACT.
(PSF) (DEG) (PSF) (PCI)
.00 . .00 3.00
.00 .00 .00 3.00
.00 .00 .00 86.70
.00 .00 .00 52.00
.00 .00 .00 1.10
.00 .00 .00 3.50
50.00 .00 .00 .10
INTERACTION
DISTANCE (FT)
22.33
8.67
INTERACTION
DISTANCE (FT)
17.33
8.67
= 62.50 (PCF)
=  642.00 (FT)
=  642.00 (FT)
.00 (G'S)

IX.A.~-BARTHQUAKE ACCELERATION =

IX.B.~-HORIZONTAL LINE LOADS

NONE

IX.C.~~HORIZONTAL DISTRIBUTED LOADS

ELEVATION
(FT)
666.00
665.70
664.60

DIST. LOAD

(PSF)
.00
11.88
55.44

A-T-2¢5

PASS.
(PCI)
3.00
3.00
86.70
52.00
1.10
3.50
.10

ELEV.
(FT)
647.60
643.90
642.00
641.40
638.20
631.00

SLOPE

(FT)
.00
.00
.00
.00
.00
.00



664.30
663.80
663.20
661.80
661.00
659.00

543

67.32
87.12
110.88
166.32
198.00
198.0C
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PROGRAM CWALSSI -~ SOIL-STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WALLS
DATE: 10~-0CT-1993 ) TIME: 19.21.19

SUMMARY OF RESULTS

I.A.--MAXIMA

MAXIMUM MINIMUM
BENDING MOMENT (LB-FT) s 5.164E+04 -6.743E~12
AT ELEVATION (FT) : 642.00 634.00
DEFLECTION (IN) : 9.149E-01 -1.559E~04
AT ELEVATION (FT) H 666.00 634.50
RIGHTSIDE SOIL PRESSURE (PSF): 1524.78
AT ELEVATION (FT) : 638.20
LEFTSIDE SOIL PRESSURE (PSF) : 3203.26
AT ELEVATION (FT) H 643.67
I.8.-~ANCHOR FORCES
ELEVATION ANCHOR ANCHOR ANCHOR
AT ANCHOR TYPE DEFORMATION FORCE
(FT) (IN) (LB)
635.00 RIGID .00 51018.39
634.00 RIGID .00 -50168.96
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PROGRAM CWALSSI - SOIL~STRUCTURE INTERACTION ANALYSIS OF SHEET PILE WALLS

DATE: 10-0CT-1993

SUMMARY OF RESULTS

I.A.-~-MAXIMA

BENDING MOMENT (LB-FT)
AT ELEVATION (FT)
DEFLECTION (IN)
AT ELEVATION (FT)
RIGHTSIDE SOIL PRESSURE (PSF)
AT ELEVATION (FT)
LEFTSIDE SOIL PRESSURE (PSF)
AT ELEVATION (FT)

s ss 40 e se a8 se 0

I.B.--ANCHOR FORCES

ELEVATION ANCHOR ANCHOR
AT ANCHOR TYPE DEFORMATION
(FT) (IN)
635.00 RIGID .00
634.00 RIGID .00

A~T -4

5.

9.

MAXTMUM
164E+04
642.00
149E-01
666.00
1524.78
638.20
3203.26
643.67

ANCHOR
FORCE
(LB)
51018.39
-50168.96

TIME: 19.21.53

MINIMUM
-6.743B-12
634.00
~1.559E-04
634.50
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ISLAND CREEX
OUTFALL CONTROL