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west virginia department of environmental protection

Division of Mining and Reclamation Joe Manchin, III, Governor
116 Industrial Drive, Oak Hill, WV 25901 Randy C. Huffman, Cabinet Secretary
Phone: (304) 465-1911 www.wvdep.org

September 26, 2008

Marfork Coal Company
P. O. Box 457
Whitesville, WV 25209

RE: MONITORING AND EMERGENCY WARNING PLAN
Facility Name: Brushy Fork Dam
MSHA Facility No.: 1211WV40234-02
WVDEP Permit No.: 0301095
EWP Number 13

Dear Sir:

The annual update to your Monitoring and Emergency Warning Plan for the above
referenced impounding coal refuse facility is hereby approved. The annual approval date for
this plan is October 18, 2008.

[t is the your responsibility to distribute copies of this plan to the County and State
OES, Sheriff’s office, MSHA, and any others that signed the plan in Part III, Section E.

Please note that you are required to obtain approval of an annual update of this plan
from the Department of Environmental Protection no later than October 18, 2009, one year
from the above approval date. An annual fee of $100.00 is required with the annual update.

Sincerely,
Edward Wojtowic
Regional Permit Engineer

EJW/ew

cc: Jim Pierce

Promoting a healthy environment.



OFFICE OF MINING AND RECLAMATION
REGION 3
OAK HILL OFFICE

CHECKLIST FOR MONITORING AND EMERGENCY
WARNING PLAN AND PROCEDURES

EWP No. 13 FACILITY: Brushy Fork Dam

COMPANY: Marfork Coal Company PERMIT: 0301095

1. Application signed by all company persons as required.

2. Inspector’s narrative or memo included in the Facts and Findings.
3. EWP form signed by emergency operations personnel.

4. Original signatures in Headquarters copy.

. MSHA number on all copies.

6. Dam Break analysis included.

7. Evacuation Map provided with all information as required.

XK XNXXNXKX

8. Plan Begin and End Dates entered into ERIS, Application Maintenance.

XI This EWP has been reviewed and found to comply with CSR 38-2-22.4(e)

Comments: A
Completed by: W (/‘m

Date: ;4 J¢</ ;J £ / Checklist-ewp doc
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FACTS AND FINDINGS MEMORANDUM
COMPANY Marfork Coal Company

PERMIT NO. 0301095, EWP # 13

DATE: September 26, 2008
This Emergency Monitoring and Warning Plan is for Brushy Fork Slurry
Impoundment.
The application was reviewed and found to comply with Article 3 and Article 14

of the West Virginia Code; and meets the requirements of Title 38, Series 4, Coal Related
Dam Safety Rules and Title 38, Series 2, West Virginia Surface Mining Reclamation

Rule.

Edward Wojtowicz
Regional Dam Engipgér




MEMORANDUM

To:  Ed Wojtowicz, Permit Supervisor

From: Glenn Jarrell, Environmental Inspector ﬁ ?\
Date: August 21, 2008

Subject: Marfork Coal Company
0-3010-95, EWP #13

The application is correct conceptually and I recommend approval of the application after
Permit Review does a complete technical review.

If you have any questions, please call me at (304) 465-1911 ext. 3007.

Thank you.

90
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MONITORING AND EMERGENCY WARNING
PLAN AND PROCEDURES

For the:
Brushy Fork Slurry Impoundment

WVDEP 1.D. No. 0-3010-95
MSHA L.D. No. 1211-WV4-0234-02

Located at:

‘ Pettus, Raleigh County, WV

Owned by:

Marfork Coal Company
P.O. Box 457
Whitesville, WV 25209

Issue Date: §- {i- 07
Revision Date: 1~ 98- OR
DEP Approval Date: F-26- 08

. Expiration Date: /o0 - /® - 69




RECEIVED
Office of Mining & Reclamation

AUG 13 2008

. The purpose of this document is to provide monitoring guidelines for the Brushy Fork ShiégyA KHILL

Impoundment under various conditions so that emergencies may be handled properly. As described in
this document, the monitoring plan has been divided into the following four categories:

PLAN SUMMARY

A Normal Conditions — Dam is inspected every 7 days. :

B Adverse and Potentially Hazafdous Conditions — Dam is inspected daily, or more
, often as necessary, while appropriate action is take to eliminate condition.

C Standby Alert — Dam has specific problems which could lead to failure. Constant

surveillance of dam and notification to Offices of Emergency Services/911 (OES) in
Raleigh and Boone Counties is required. Perform emergency repairs on the dam if
possible and establish a communications network with OES personnel.

D Evacuation Conditions — Dam may fail at any time. OES personnel to begin
evacuation procedures. | '

If it is determined that the dam has specific problems that could lead to failure (Level C), Marfork Coal
Company, Inc. personnel are responsible for providing immediate notification to the Offices of
Emergency Services/911 in Raleigh and Boone Counties. This will allow OES personnel to begin
making preparations in the event an evacuation becomes necessary. To help assist OES personnel
during an emergency, below we have listed the estimated time it would take the flood wave to begin
reaching communities downstream of the dam.

" Community Distance from Dam (miles) ~ Estimated Arrival Time (minutes)

' Pettus 3.64 12
Whitesville \ 5.21 ‘ 18
Seng Creek 6.91 ‘ 24
Sylvester 8.05 36
Orgas 13.35 o __ 72 (or 1 hr, 12 min.)
Coopertown 15.05 - 84 (or 1 hr, 24 min.)
Fosterville 17.99 . 108 (or 1 hr, 48 min.)
Prenter Road 19.26 - 120 (or 2 hrs)
Comfort 21.16 . 135 (or 2 hrs, 15 min.)
Bloomingrose , 2327 150 (or 2 hrs, 30 min.)
Racine 25.48 ‘ 180 (or 3 hrs)
Peytona 26.61 _ 195 (or 3 hrs, 15 min.)

This plan was prepared by Geo/Environmental Associates, Inc., on behalf of Marfork Coal Company.
Annual updates of the monitoring and emergency warning plan and DEP approval are required. Any
questions should be directed to the owner or Geo/Environmental Associates, Inc.

Marfork Coal Company Geo/Environmental Associates, Inc.
P.O. Box 457 3502 Overlook Circle
Whitesville, WV 25209 Knoxville, TN 37909

“ (304) 854-1852 ; (865) 584-0344
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Section A - Normal Conditions

PART I - MONITORING PLAN

Normal conditions consist of dry weather and occasional light rainfall. The areas to be inspected will
include instrumentation monitoring and visual examination of the structure for structural weaknesses,
status of impounding capacity, excessive erosion, clogging of outlet works, and other potentially
hazardous conditions, including whirlpools in the impoundment, an unexpected drop in the

impoundment level or a black water discharge from the Brushy Eagle mine portals, which could indicate
a breakthrough into the underlying mine works. Seven-day reports shall be filed by the qualified person

performing the inspections. These reports shall be retained at the operations office, and shall be made
available for inspection by authorized representatives of WVDEP and MSHA.

ACTION

1. Inspect every 7 days and file
report signed by qualified person
who performed the examination.

2. If serious problem is found
proceed immediately to section

C or B as appropriate.

RESPONSIBILITY

Rodney Bazzie

Geo/Environmental Associates, Inc.
3502 Overlook Circle

Knoxville, TN 37909

Business Phone: (865) 584-0344
Home Phone: (304) 854-0032 or
(865) 694-0440
Mobile: (865) 803-5495
Pager: (800) 999-6710 — 993-4220
ALTERNATE:

Other qualified persons may inspect during normal

conditions as necessary to accommodate scheduling.

Section B - Adverse and Potentially Hazardous Conditions

doc 07/28/08 8 28 AM
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Section B - Adverse and Potentially Hazardous Conditions

Adverse conditions consist of heavy or extended rainfall (i.e., >1 inch in 1 hour or 3 inches in 24-
hours), a flash flood warning for the vicinity of the structure, or a heavy snow melt (i.e., >7 inches in 1
hour or 24 inches in 24-hours). When adverse conditions exist, the dam should be visually inspected
for the following items: structural weaknesses, status of impounding capacity, excessive erosion,
clogging of outlet works, and other potentially hazardous conditions, including whirlpools in the
impoundment, an unexpected drop in the impoundment level or a black water discharge from the
Brushy Eagle mine portals, which could indicate a breakthrough into the underlying mine works.
Reports shall be filed by the qualified person that performed the inspections, shall be retained at the
operations office, and shall be made available for inspection by authorized representatives of WVDEP
and MSHA.
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ACTION

1.

h

Inspect daily, or more often as necessary, while
adverse conditions exist and file a report signed
by qualified person who performed the
examination. If a potentially hazardous condition
1s identified during an inspection or if a potentially
hazardous condition develops, take appropriate
action to eliminate the potentially hazardous
condition and proceed to Step 2. If no potentially
hazardous conditions are identified and adverse
conditions no longer exist, then resume routine
inspection schedule as outlined in section A —
Normal Conditions.

For a potentially hazardous condition, inspect
every 8 hours or more as becomes necessary.

Notify responsible engineer,

Terry M. Harms
Geo/Environmental Associates, Inc
Business Phone: (865) 584-0344

Notify MSHA District Manager,
(304) 877-3900 or (800) 746-1554

Notify WVDEP Dam Control Coordinator,
(800) 642-3074

Notify and prepare to evacuate from property if
necessary, all workers who may be affected, that
are not required for repair work.

File report, which discusses the action taken to
alleviate the hazardous conditions. A qualified
person who performed the examination shall write
report.

If problem is found, which could lead to faiture,
proceed immediately to section C or D, as
conditions warrant. Otherwise, if the hazardous
conditions have been alleviated, and adverse
conditions no longer exist, then resume routine
inspection schedule as outlined in section A —
Normal Conditions.

“MEWPZ004 doc 07/28/08 8 29 AM

RESPONSIBILITY

Paul McCombs, Chief Engineer

Marfork Coal Company

Marfork Road Route 3/1

Pettus, WV 25209

Business Phone: (304) 854-1761 or
(304) 854-3505

Home Phone:  (304) 255-5647
Mobile Phone:  (304) 784-9289
Pager: (304) 540-4387
ALTERNATE:

Jonah Bowles, Safety Director
Marfork Coal Company

Marfork Road Route 3/1

Pettus, WV 25209

Business Phone: (304) 854-1852
Home Phone: (304) 595-2143
Pager: (304) 540-4388

Other qualified persons may inspect
during adverse conditions as necessary to
accommodate schedule.




Section C - Standby Alert
Dam has specific problems which could lead to

failure. These conditions would include significant

cracking of the embankment, significant increase in seepage zones, piping, etc. or a large whirlpool in
the impoundment, an unexpected drop in the impoundment level or a black water discharge from the
Brushy Eagle mine portals, which could indicate a breakthrough into the underlying mine works.

ACTION
1. Constant Surveillance.

2. Decrease reservoir level if possible.
3.

Notify Agencies according to check
list and wording on the following

page.

Start emergency communication
network, if necessary, based upon
the continuing deterioration of site
conditions.

Begin emergency repairs, if possible.
Move auxiliary pumps to site and
decant maximum amount of
impoundment water through decant
system and/or edge ditches along
the downstream abutments of the
dam. Attempt to seal any cracks by
placement and compaction of refuse
material. Divert water from seeps
to the pipe spillway or a ditch along
edge of abutment. Ensure that all
diversion ditches are operating
properly. Equipment at Marfork
Coal Company shall be fully utilized
for repair work.

As conditions warrant, OES
personnel may want to begin
notifying the public that an
evacuation order may be given
soon.

Notify and prepare to evacuate from
property, if necessary, all workers
who may be affected, that are not
required for repair work.
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RESPONSIBILITY

Paul McCombs, Chief Engineer

Marfork Coal Company

Marfork Road Route 3/1

Pettus, WV 25209

Business Phone: (304) 854-1761 or
(304) 854-3505

Home Phone: (304) 255-5647
Mobile Phone:  (304) 784-9289
Pager: (304) 540-4387
ALTERNATE:

Jonah Bowles, Safety Director
Marfork Coal Company

Marfork Road Route 3/1

Pettus, WV 25209

Business Phone: (304) 854-1852
Home Phone: (304) 595-2143
Pager: (304) 540-4388




Standby Alert Notification

The responsible person shall phone each agency in sequence and deliver the following statement:

"This is responsible person of Marfork Coal Company advising you that we are starting constant
surveillance of the Brushy Fork Slurry Impoundment according to the monitoring and emergency
warning plan. We are notifying you, (see list below) of this condition, and will inform you if a
decision to evacuate or cancellation of the surveillance has been made." Operators at 911 should
initially contact Raleigh County and Boone County O.E.S. personnel such that a coordinated
notification process and appropriate emergency planning/preparation is implemented.

Check When Notified Telephone Number

____Raleigh County O.E.S. (304) 255-0911 or 911

___Boone County O.E.S. (304) 369-7273 or 911

___MSHA Mt. Hope Office (District 4) (304) 877-3900 or (800) 746-1554
____WVDEP Dam Control Coordinator (800) 642-3074

____WVDEP Office of Mining and Reclamation (304) 465-1911 (Oak Hill)
___Boone-Raleigh PSD (304) 854-1091

__ Columbia Natural Resources (Natural Gas) (304) 595-3569

Section D - Evacuation Conditions

Dam may fail at any time. Some specific site conditions would include overtopping of the dam,
massive embankment cracking, substantial piping, spillway failure during flood, obvious deformation
of the dam, etc., or a large whirlpool in the impoundment, an unexpected drop in the impoundment
level or a black water discharge from the Brushy Eagle mine portals, which could indicate a
breakthrough into the underlying mine works.

4 ng - Marfork0-301 v Warning -MEWP2004.doc 072508 4:05 PM




ACTION

L.

o .

Montitor dam conditions; issue

evacuation order.

If evacuation order is given proceed

immediately with Part 11.

g

RESPONSIBILITY

WYVDEP Office of Mining and Reclamation
Ed Wojtowicz

116 Industnal Drive; Oak Hill, WV 25901
Business Phone: (304) 465-1911

Dam Control Coordinator

WYVDEP Office of Mining and Reclamation

601 57" Street, Charleston, WV 25304

Business Phone: (800) 642-3074 or (304) 926-0495

Jack Bowden, Director

Raleigh County Office of Emergency Services
P. O. Box 1513; Beckley, WV 25802
Business Phone: (304) 255-0911

Greg Lay, Director

Boone County O.E.S.

305 Moot Ave, Danville, WV 25053
Business Phone: (304) 369-7273 or 911

Paul McCombs, Marfork Coal Company

Marfork Road Route 3/1, Pettus, WV 25209
Business Phone: (304) 854-1761 or (304) 854-3505
Home Phone:  (304) 255-5647

Mobile Phone:  (304) 784-9289

Pager: (304) 540-4387

ALTERNATES:

Jonah Bowles, Marfork Coal Company
Business Phone: (304) 854-1852
Home Phone:  (304) 595-2143
Pager: (304) 540-4388
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PART I1 - EMERGENCY WARNING PLAN
Section A — Evacuation Notification

ACTION RESPONSIBILITY
1. Notify agencies according to Paul McCombs, Chief Engineer
check list and wording below. Marfork Coal Company
Marfork Road Route 3/1

Pettus, WV 25209

Business Phone: (304) 854-1761 or
(304) 854-3505

Home Phone: (304) 255-5647

Mobile Phone:  (304) 784-9289

Pager: (304) 540-4387

ALTERNATE:

Jonah Bowles, Safety Director
Marfork Coal Company

Marfork Road Route 3/1

Pettus, WV 25209

Business Phone: (304) 854-1852
Home Phone:  (304) 595-2143

Pager: (304) 540-4388
Check When Notified Telephone Number
____Raleigh County O.E.S. (304) 255-0911 or 911
___Boone County O.E.S. (304) 369-7273 or 911
___ MSHA Mt. Hope Office (District 4) (304) 877-3900 or (800) 746-1554
___ WVDEP Dam Control Coordinator (800) 642-3074
___ WVDEP Office of Mining and Reclamation (Oak Hill) (304) 465-1911
___Boone-Raleigh PSD (304) 854-1091
___ Columbia Natural Resources (Natural Gas) (304) 595-3569

Evacuation Notification

The responsible person shall phone the Offices of Emergency Services/911 in Raleigh and Boone
Counties and deliver the following statement: "This is responsible person of Marfork Coal Company
notifying you that an evacuation order for the Brushy Fork Slurry Impoundment has been given by
(person or agency issuing evacuation order) at (time). Evacuation of people downstream will commence
according to the County Emergency Operations Plan." Operators at 911 should initially contact Raleigh
County and Boone County O.E.S. personnel such that a coordinated notification process and
appropriate emergency planning/preparation is implemented.
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Section B - Evacuation

‘ Once notification has been given by Marfork Coal Company to the Raleigh and Boone Counties Office

of Emergency Services/911 to begin evacuation procedures (Section A), the O.E.S./911 offices will
follow their respective County Emergency Operations Plan. Roadblocks should be established to assist
in the evacuation process. Potential roadblock locations are identified on the Emergency
Evacuation/Inundation Map. Notice to evacuate will be given personally to residents or by loudspeaker
or bullhorn, or other means deemed necessary by the OES. If possible, evacuation teams and
roadblock personnel should utilize radio contact throughout the evacuation process. The Office of
Emergency Services will be the agency in charge once evacuation procedures have begun. The
following measures will be implemented for an evacuation.

ACTION RESPONSIBILITY
1. Notification of downstream Raleigh County O.E.S. (304) 255-0911 or 911
persons Boone County O.E.S. (304) 369-7273 or 911
Marfork Coal Company (304) 854-1852

2. Transportation of evacuees with
priority to the infirm or disabled.

3. Establish command post directing
emergency operations, all
cooperating agencies and coordinate
efforts.

’ 4. Setup roadblocks to prevent
unauthorized access.

5. [Establish evacuation centers
according to the County Emergency
Operations Plan.

6. All utilities listed shall be notified
that evacuation has commenced.

Check When Notified Telephone Number
___Verizon (304) 343-9911
_ AT&T (800) 241-3624
____American Electric Power (800) 982-4237
__WV Department of Highways (304) 558-3505
____ CSX Transportation (304) 369-5555 or (800) 232-0147
__ North Coast Energy Eastern, Inc. (natural gas) (304) 273-5371
___Dominion Hope, Inc. (304) 464-4029
___WV American Water Company (304) 345-8660

@ ocricanRed Cross (304) 340-3650
___Raleigh Boone PSD (304) 854-1091

10
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PART III - POST EVACUATION ACTION

Section A - Cancellation of Evacuation
Should no failure occur and the hazard pass without incident, the evacuation order will be canceled.
The WVDEP shall be responsible to declare that no hazard exists.

ACTION RESPONSIBILITY
1. Notify agencies according to Marfork Coal Company
checklist below.

Check When Notified Telephone Number

____Raleigh County O.E.S. (304) 255-0911 or 911

____Boone County O.E.S. (304) 369-7273 or 911

___ MSHA Mt. Hope Office (District 4) (304) 877-3900 or (800) 746-1554
__ WVDEP Dam Control Coordinator (800) 642-3074

—_ WVDEP Office of Mining and Reclamation (Oak Hill) (304) 465-1911

Section B - Failure of Dam or “Breakthrough” - Cleanup Operations - Agencies to be Notified
Should failure occur, Marfork Coal Company will immediately notify personnel from the Offices of
Emergency Services for Raleigh and Boone counties. Implementation of the following post evacuation
actions may be necessary.

ACTION RESPONSIBILITY
1. Evacuation Assistance to persons Marfork Coal Company
stranded in homes due to highway (304) 854-1761 or (304) 854-3505
bridge washout.
Raleigh County O.E.S.
2. Search and Rescue (304) 255-0911 or 911
3. Cleanup Crews and Equipment Boone County O.E.S.

(304) 369-7273 or 911
4. Long-Term Lodging and Food
relief.

EMERGENCY EVACUATION MAP / INUNDATION MAP

The Emergency Evacuation/Inundation Map has been included in the following map pocket. This map
shows the locations of the Brushy Fork Slurry Impoundment; potential evacuation routes and receiving
centers; the hospital and medical treatment facilities; and the roadblocks.

11
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SIGNATURES

Signatures: The undersigned hereby state that they have read and understand the Monitoring and Emergency
Warning Plan and Procedures for the Brushy Fork Slurry Impoundment (WVDEP 1.1). No. O-
3010-95; MSHA 1.D. No. 1211-WV4-0234-02) and will carry out the tasks assigned to them.

NAME SIGNATURE DATE
Paul McCombs

Marfork Coal Company
et fuye

Jonah Bowles
Marfork Coal Company

Safety Director 9 L/ '5 ‘ ;Z_ =

Chris Simms
Marfork Coal Company

Plant Superintendent %{
,4,__. ¥-L2-05—

Boone County O.E.S.

Boone County Sheniff ? v ;4. m k’( 7)0 6%

Raleigh County O.E.S. 7%%4//(/2/ Y - é - 05/

Ralcigh County Sheriff /A,J "‘C o 2 -0 §

Terry M. Harms
Geo/Environmental Associates
Preparer of Plan

Ed Wojtowicz , N
WVDEP Approval w 2 ',?{ -6k
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SIGNATURES

Signatures: The undersigned hereby state that they have read and understand the Monitoring and Emergency
Warning Plan and Procedures for the Brushy Fork Slurry Impoundment (WVDEP 1.D. No. O-
3010-95: MSHA 1.D. No. 1211-WV4-0234-02) and will carry out the tasks assigned to them.

NAME

Paul McCombs
Marfork Coal Company
Engineer

Jonah Bowles

Marfork Coal Company
Safety Director

Chris Simms

Marfork Coal Company
Plant Superintendent

Boone County O.E.S.

Boone County Sheriff

Raleigh County O.E.S.

Raleigh County Sheriff

Terry M. Harms
Geo/Environmental Associates
Preparer of Plan

Ed Wojtowicz
WVDEP Approval

SIGNATURE

DATE

¢ 19/0%

g5 pomen

7/ s1/z008

L4 by

2004 doc 07/28/08 12:17 PM
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SIGNATURES

Signatures: The undersigned hereby state that they have read and understand the Monitoring and
Emergency Warning Plan and Procedures for the Brushy Fork Slurry Impoundment (WVDEP
I.D. No. 0-3010-95; MSHA I.D. No. 1211-WV4-0234-02) and will carry out the tasks assigned

to them.

NAME

Paul McCombs
Marfork Coal Company
Engineer

Jonah Bowles

Marfork Coal Company
Safety Director

Chris Simms

Marfork Coal Company
Plant Superintendent

Boone County O.E.S.

Boone County Sheriff

Raleigh County O.E.S.

Raleigh County Sheriff

Terry M. Harms
Geo/Environmental Associates
Preparer of Plan

Ed Wojtowicz
WVDEP Approval

Markork 3010 Waming

SIGNATURE _DATE

Z/»/f /4*\ 5565
"/

UMl DRRGAN 1001 PM.
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Distribution:

6 copies*

3 copies

1 copy

1 copy

1 copy

1 copy

1 copy

2 copies

4 copies

*NOTE:

Six (6) copies to be distributed by the Division of Environmental Protection. All other

DISTRIBUTION LIST

Name and Address of Person or Agency

WYV Division of Environmental Protection
116 Industrial Drive, Oak Hill, WV 25901

Mine Safety and Health Administration
100 Bluestone Road, Mt. Hope, WV 25880-1000

Raleigh County O.E.S., P. O. Box 1513,
Beckley, WV 25801

Raleigh County Sheriff’s Department, 215 Main Street,
Beckley, WV 25801

Boone County O.E.S., 305 Moot Ave,
Danville, WV 25053

Boone County Sheriff’s Department, Boone County
Courthouse, Madison, WV 25130

West Virginia Office of Emergency Services
1900 Kanawha Blvd., Bldg. 1 Room EB80
Charleston, WV 25305

Geo/Environmental Associates, Inc.
3502 Overlook Circle
Knoxville, TN 37909

Marfork Coal Company, Inc.
P.O. Box 457
Whitesville, WV 25209

copies to be distributed by Marfork Coal Company, Inc.

s pency Waming Plan 2008EWPBF-MEWP2004.doc 072508 4:05 PM
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APPENDIX I

GENERAL INFORMATION



GENERAL INFORMATION

Tvype and Location of Facility

The Brushy Fork Slurry Impoundment is a coal refuse disposal facility, which includes a coal refuse
dam located at Raleigh County, West Virginia. The receiving stream is Brushy Fork, a tributary of
Little Marsh Fork, a tributary of Marsh Fork, a tributary of Coal River. The dam is a Class C hazard
dam. The coordinates at the crest of the Brushy Fork Slurry Impoundment are latitude 37° 55' 08" and
longitude 81° 29' 10". This facility is located approximately 3.2 miles southwest of the Dorothy Post
Office.

Brief Description of Dam and Problems

The Brushy Fork Slurry Impoundment is a coal refuse structure, which at the completion of the
construction will be about 900 feet high, as measured from the toe to the crest. The maximum design
and normal reservoir impoundment volume is about 25,100 and 22,700 acre-feet, respectively.
Throughout construction, surcharge storage and a pipe spillway system will be used to safely pass
runoff entering the impoundment. The proposed dam will have a minimum freeboard (vertical distance
in feet between the normal reservoir elevation and the top of the dam) of 22 feet. A portion of the
impoundment area upstream of the dam is underlain by mine works in the Eagle coal seam.

The Brushy Fork Slurry Impoundment is inspected by a qualified inspector at least once in every seven-
day period and a registered professional engineer certifies the facility quarterly and annually.

This emergency warning plan was developed based on a potential breach of the embankment, or a
breakthrough from the impoundment into the underlying Brushy Eagle mine workings in the Eagle coal
seam.

Breach Analysis of Embankment

According to the criteria in the West Virginia Dam Safety Regulations, Section 3.5.2, the

Brushy Fork Slurry Impoundment is classified as a Class C hazard dam. For a Class C dam, the West
Virginia Division of Environmental Protection (WVDEP) recommends that a breach analysis be
performed to evaluate the downstream impacts from a failure under normal operating conditions and
during adverse weather (i.e., Probable Maximum Flood).

Upon review of the downstream area, it became apparent that the Probable Maximum Flood (PMF)
occurring over the watershed would inundate the downstream area whether the dam breached or not.
Therefore, because the failure of the dam during a PMF does not cause significant additional impact
upon the downstream area, the breach analysis was performed for the normal operating conditions or
"sunny day" breach. However, the pool level in the impoundment was conservatively assumed to be at
the peak pool level (peak storage volume) resulting from the design storm (PMF).

The breach analysis was performed using Army Corps of Engineers' HEC-1 Flood Hydrograph Package,
1990, and the National Weather Services' NWS DAMBRK model, 1988. The HEC-I analysis was
performed to estimate the breach flows from the dam. Considering the conditions and geometry of the dam
at the completion of the Stage 9 construction, published data concerning breach formations, and direction
from the WVDEP the following breach parameters were conservatively selected:



1) a base width of 190 feet,

2) side slopes of 1.0 horizontal to 1.0 vertical,
3) time to breach of 0.5 hour, and,

4) a breach height of 190 feet was used.

The breach height was calculated based on the conditions at the completion of the Stage 9 embankment
construction. A copy of the Stage 9 Plan View has been included herein. For this condition, the
embankment crest elevation will be approximately 2050 feet, and the projected fine refuse pool elevation is
1890 feet. A bottom of breach elevation of 1860 feet (i.e., approximately 30 feet below the projected fine
refuse pool elevation to account for fines that may flow from the impoundment) was conservatively
assumed for the analyses. This is below the estimated fine refuse level at the completion of the Stage 8
embankment construction. Fine refuse below elevation 1860 feet is assumed to have consolidated so that
they will not flow during a breach.

The resulting flows from the HEC-1 dam breach (Appendix I) were used as the discharge hydrograph in
the DAMBRK analysis. The following parameters were used in the DAMBRK analysis:

1) flow could be either subcritical or supercritical,
2) 22 cross sections were selected over a distance of 32.6 miles downstream, and,
3) Manning's coefficient “n” ranged from 0.06 for the flow area within the main channel to

0.10 for the flow area in the floodplain where vegetation would retard flow.

Bridges along the river reach were considered negligible. All cross sections except four were taken from
1" =2000" USGS Quadrangle Maps. The other four cross sections were obtained from contour maps
provided by Marfork Coal Company. These maps were developed by Photogrammetric Services, Inc., of
Reynoldsburg, Ohio from aerial photographs dated April 6, 1992.

The results from the DAMBRK analysis (Appendix II) yielded a maximum flow of about 26,700 cubic feet
per second (cfs) at Ashford, West Virginia. A regression equation developed by the U.S. Geologic Survey
and published in the Hydrology of Area 9, Eastern Coal Province, West Virginia was used to evaluate the
100-year flood at Ashford, West Virginia to be 32,100 cfs. Therefore, since the flow resulting from the
dam breach is less than the 100-year flood at Ashford, West Virginia, the breach analysis was discontinued.
The Boone County Office of Emergency Services shall determine the extent of evacuation downstream of
Ashford, WV based on their current flood evacuation procedures.

From the DAMBRK analysis, the resulting flows and water elevations have been used to predict the extent
of flooding. A map is included at the end of this plan to show the areas where inundation is predicted.
These areas would need to be evacuated in the event of a "sunny day" breach of the Brushy Fork Slurry
Impoundment.

Analyses of Potential Breakthrough from Impoundment into Brushy Eagle Mine

The consequences of a breakthrough are based primarily on four factors; the location of the
breakthrough, the size of the breakthrough, the total volume of water/slurry that flows into and out of
the mine works, and the location(s) where the water/slurry eventually exits the mine works. Because
an exact answer to these four factors cannot be determined, it is difficult to evaluate the effect a




breakthrough at this facility would have on the downstream communities. Having said the above, for
the purpose of defining the areas and persons which could be affected by a breakthrough of the
impoundment into and out of the underground mine works, engineering judgment has been used to
evaluate the above factors and assess breakthrough scenarios that could potentially occur.

The location of where a breakthrough would occur in the pool area is probably the most difficult factor
to evaluate. Based on the overall proximity of the Eagle mine works to the pool area, there is not a
reasonable basis for predicting a location in the pool area where a breakthrough would most likely
occur. Therefore, it is assumed that a breakthrough could occur anywhere, and the downstream effects
need to be evaluated accordingly.

In order to estimate the areas and persons which could be affected by a breakthrough from the
impoundment into the underlying Brushy Eagle mine, we reviewed available mine mapping, and
considered the following items:

- Approximately the upper 30 feet of the material in the impoundment will be flowable. The remaining
material in the impoundment is settled/consolidated fine refuse material.

- The flowable material in the impoundment pool will be between about 350 to 700 feet from the mine
workings, of which about 170 feet is rock. Also, at the completion of Stage 9 upstream fill
construction, in addition to the 170 feet of natural rock at least 100 feet to 200 feet of coarse refuse will
exist between the impoundment pool and the mine workings.

- Approximately the upper 30 feet of the material in the impoundment will be flowable. The remaining
material in the impoundment is settled/consolidated fine refuse material.

- The shortest flow path through the mine will be about 8000 feet, based on a straight line distance from
the impoundment to the nearest mine portal.

- Although discharge from the mine through multiple portals could occur, it would likely occur through
one of the two mine portals located in the Little Marsh Fork hollow (Mine Portals #7 & #8 on the
inundation and evacuation map).

- The flow could possibly discharge from all mine portals and/or outcrop barriers.

- The flow through the mine will likely be impeded and spread within the mine.

Although the breakthrough potential at this site is low, if breakthrough were to occur, it would most likely
be into the Brushy Eagle mine beneath the impoundment. Further, considering that over 170 feet of natural
rock cover exists above the mine workings, if breakthrough were to occur, it is very unlikely to result in a
sudden inrush of water/slurry into the mine. Accordingly, if breakthrough were to occur, it would most
likely be relatively small in size (i.e., subsidence cracks), which will limit the amount of water/slurry that
would likely flow into and out of the Eagle seam mine workings.

The location(s) where the water/slurry would eventually exit the mine works if breakthrough occurred
will primarily depend on the drainage patterns within the Brushy Eagle underground mine. Based on
the mine map (see inundation/evacuation map), although discharge from the mine through multiple
portals could occur, it would likely occur through one of the two mine portals located in the Little Marsh
Fork hollow (Mine Portals #7 & #8 on the inundation and evacuation map), thereby, for the purposes of
this plan, limiting the effects on primarily the areas and persons located within the Little Marsh Fork
hollow. However, provisions have been included to address the potential impacts on other areas located
downstream of the Brushy Eagle mine workings.
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DAM BREAK DOWNSTREAM FLOOD
HYDROGRAPH ANALYSIS
(STAGE 9)
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S ... 646.0 6&50.0 680.0
BS ... 50.0 200.0 300.0

00

760.0
1100.0

760.0
1050.0°
.0

760.0
850.0




" CHOSS-SECTION MMBRR 21

Ve

XS(1) = 29.446  FSTR(I) = .00

#s ... 633.0 65.0 630.0 800.0
£ ... 150.0 200.0 480.0 &50.0
BSS ... .0 0 0 0

CROSS-SECTION NUMBER 22

XS(Iy = 32.590 FESTR(I) = .00

MS ... €20.0 60.0 680.0 B00.0
BS ... 5.0 100.0 550.0 1250.0
BSS o w0 .o 0

ver

MANNING N ROUGHMESS COEFFICIENTS FOR THE GIVEN REACHES
(OMK, 1), K=1,ICS) WHERE 1 = REACH NUMBER

REACK 1 ... .060 . .060 .080 .100
REACH 2 ... .00 .00 .080 .100
REACK 3 ... .0S0 .050 .080 .00
REACK 4 ... .00 .00 080 .100
REACH 5 ... .00 .00 .0B0 .100
REACH 6 ... .080 .00 .030 .100
REACH 7 ... .00 .00 080 .100
REACH 8 ... .00 .050 .080 .100
REACH © ... .00 .050 .080 .100
REACH 10 ... .080 .00 .00 .00
REACK 11 ... .00 .00 080 .100
REACK 12 ... .DS0 .050 .080 .100
REACH 13 ... .060 .0s0 .080 .100
REACH 14 ... .080 .050° .00 .100
REACH 15 ... .00 .050 .0%0 100
REACK 16 ... .00 .00 .080 .10D
REACH 17 ... .060 .080 .080 .100
REACH 18 ... .00 060 .030 .100
REACH 19 ... .060 .050 .08D .100
REACK 20 ... .040 .050 .080 .100
REACH 21 ... .060 .050 .080 .100



CROSS-SECTIONAL VARIABLES FOR BRUSHY FORK
BELOW BRUSHY

FORK DAM
PARAMETER INITS VARIABLE
T : itk teiriiork
MINIMM DOMPUTATIONAL DISTANCE USED MILE D)

BETWEEN CROSS-SECTIONS

CONTRACTION - EXPANSION COEFFICIENTS FKC(1)
BETWEEN CROSS-SECTIONS

REACH MIMEER M) FRSCE)
1 .00 .00
2 o0 .00
3 .00 .00
4 .00 000
5 000 000
6 00 .00
7 00 .00
8 00 .00
9 000 000

1 00 .00
1 .000 000
12 .000 000
3 00 .000
% .000 .000
5 .00 .00
1 00 .00
17 000 .000
18 .00 .00
19 .00 .00
20 .00 .00
21 000 .000




DCLNSTREAM FLOW PARAMETERS FOR BRUSHY FORK
BELOW BRUSHY FORK DAM

PARRMETER

UNITS VARIABLE  VAUE

MAX LATERAL QUTFLOW PRODUCING LOSSES

INITIAL SIZE OF TIME STEP
DOWNSTREAN BOUNDARY PARAMETER

SLOPE. OF CHANMEL DOWNSTREAM OF DAN
THETA WEIGHTING FACTOR
CONVERGENCE CRITERION FOR STAGE
TIME AT WHICH DAM STARTS TO FAIL

AT REACH=
AT REACH=
AT REACHK=
AT- REACH=
AT REACHS
AT REACH=
AT REACH=
AT REACH=
AT REACH=
AT REACH=
AT REACH=
AT REACH=

AT REACH=

" AT REACH=

AT REACH=
AT REACH=
AT REACH=
AT REACH=
AT REACH=
AT REACH=
AT REACH=
AT REACH=
AT REACH=
AT REACH=
AT REACH=

5
16
7
18
9

21

11
12
15
17

DX MRS CHANGED TO
DXM WBS CHANGED TO
04 WAS CHANGED TO
DX WBS CHANGED TO
XM WAS CHANGED TO
DXM WAS CHANGED TO
DXM WAS CHANGED TO
XM UAS CHANGED TO
DX WAS CHANGED TO

DXM WAS CHANGED TO

. MAX DISCHARGE AT DCWNSTREAM EXTREMITY

.38
098

497
076
30
L041
246
v
-2
JT4S

DX WAS CHANGED 10 1.023

DXM WAS CHANGED TO

DXM WAS CHANGED TO
DXM WAS CHANGED TO
DXM WAS CHANGED TO
DXM WAS CHANGED 7O
DXM WAS CHANGED TO
DYM WAS CHANGED 70

104

B E

516
S5
553

DXM WRS CHANGED TO 1.1356

DXM WAS CHANGED 7D 1.048

DX¥ WAS CHANGED TO
DXM WAS CHANGED TO
DX WAS CHANGED TO
DXN WAS CHANGED TO
DXM WAS CHANGED TO

R R

548

CFS aMD 0
CFS JFEET Qb .000
HOR DTHM .0000
FEET YON .0o0000
o STH 181,00
THETA .00
FEET EPSY 1..000000
HOR TF] .00.

DUE TO BXP/CONTRACT CRITERIA
DUE TO EXP/CONTRACT CRITERIA
DUE YO EXP/CONTRACT CRITERIA
DUE TO EXP/CONTRACT CRITERIA
DUE TO EXP/CONTRACT CRITERIA
DUE TO EXP/CONTRACT CRITERIA
DUE TO EXP/CONTRACT CRITERIA
DUE TO EXP/CONTRACT CRITERIA
DUE TO' EXP/CONTRACT CRITERIA
DUE 7O EXP/CONTRACT CRITERIA
DUE TO EXP/CONTRACT CRITERIA
DUE TO EXP/CONTRACT CRITERIA

DUE TO EXP/ODNTRACT CRITERIA

DUE TO EXP/CONTRACT CRITERIA

. DUE TO EXP/CONTRACT CRITERIA

DUE TO EXP/CONTRACT CRITERIA
DUE TO EXP/CONTRACT CRITERIA
DUE TO BXP/CONTRACT CRITERIA
DUE TO EXP/CONTRACT CRITERIA

‘TUE TO EXP/CONTRACT CRITERIA

DUE TO (WAVE SPEED * DT) CRITERIA
DUE TO (WAVE SPEED * DT) CRITERIA
DUE TO (WAVE SPEED * DT) CRITERIA
DUE TO (WAVE SPEED * DT) QRITRRIA
DUE TO (WAVE SPEED * DT) CRITERIA



AT REACH= 18 DYM WAS CHANGED TO
AT REACH= 19 D)YM WAS CHANGED TO
AT REACH= 20 DXM WAS CHANGED TO
AT REACH= 21 DXM WAS CRANGED TO

COMPUTATIONS WILL USE THE FOLLOWING DXM VALLES

TN 1 7
09 3»m 7

076
254

LATERAL INFLOW REACH NUMBER

Lax(1)
8 12

@, 1),t=1,1TE)
4na. 400,

400.

400, 400, 400.
400, “00. 400.
400. 400. 400.

QL, 2),1=1,I1TER)
. 100. 100

100, 100, 00,
100. 100. 00,
100, 100, 100.

3

100,
100.
100.
100.

TOTAL MUMBER OF CROSS SECTIONS

303

.

BB&8

100,
100,
100,
100,

(ORIGINAL+INTERPOLATED) (N) =

265

8888

100.
100.
100.
100.

24 568

400, 400.
400, 400,
400, 400.
400, 400.
100. 100.
100. 100.
100. 100.
100. 100,

%0

- 347 DLE 7O (WAVE ‘SPEED ¥ DT) CRITERIA
.54 DUE TO (WAVE SPEED * DT) CRITERIA
278 DUE TO (MAVE SPEED * DT) (RITERIA
.27 DUE TO (WAVE SPEED * DT) CRITERIA

M2 48 32 0

(MAXIMM ALLOWBLE = 200

154

.2B1
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Yoder bk

BOTTCM REACH
ELEVATION LENGTH SLOPE
FEET ~ REACH N0,  MILE FPM MESAGE
1313.00-
1256.00 1 ] 375.00
1175.00 2 2 137.99
.00 3 1.9 123.24
890.00 4 . 132.01
847.00 . 5 A1 70.96
843.00 6 . 16.19
829.00 7 T 18.97
824.00 8 59 8.52
785.00 9 1.% 22.87
772.00 10 1.1 11.44
747.00 1 2.2 1.9
720.00 12 3.07 8.80
713.00 B 1.5 5.
696.00 1% 2.2 7.51
684.00 15 1.41 8.50
673.00 1% .98 11.18
666.50 17 1.55 £.20
657.00 18 2.46 3.8
646.00 19 2.77 3.98
&33.00 20 3.41 3.81
620.00 21 3.1 4.13
INITIAL CONDITIONS
B17.65 DEPN= 4,65 = 1318.40 DEPC= 5.40 IRR=1 1TN=
1303.26 DEPN= 451 YC= 1303.96 DEPC= 5.2 IfR=1 IWN=
1288.85 DEPN= 4.35 YC= 1289.50 DEPC= 5.00 IfR=1 ITN=
127462 DEPR= 4.7 = 1205.01 DEPC= (.76 IR=1 IN=
1260.81 DEPR= 4,81 YC=  1260.46 DEPC= 4466 IR=0 ITN=
1247.18 DEPN= 4L.68 YO= 1246.85 DEPC= 435 IR=0 IN=
133.59 DEPN= 4.59 = 133. DEPC= - 4,25 IR=0 ITN=
1220.02  DEPN= L5 Y= 219.65 DEPC= 4,15 IR=0 ITN=
1206.44  DEPN= 444 YC= (206,07 DEPC= 407 IFRR=0 ITN=
1192.87 DEPN= 437 Y= M9R.50 DEPC= 4.00 IR=0 ITN=
1179.40 DEPN= 440 YCe= 117894 DEPC= 3.9 IR=0 IN=
118.5 = 4,50 Yc= 1117.78 DEPC= 4.03 IFR=0 ITN=
057,04 DEPN= 4.5 YC=  1056.55 = 405 IFR=0 ITN=
.78 = 4353 Ye= . 99530 DEPC= 4,05 IFR=0 IWN=
934,43 DEPN= 443 YC= 93401 DEPC= 4.01 IFR=0 ITN=
924.43 DEPN= 443 Y= 924.01 DEPC= 4.01 IfR=0 ITN=
914.45 DEPN= 443 YC= 91402 DEPC= 4.02 IR=0 ITN=
A3 DERN= 443 YC= 904,01 DEPC= 4,01 IFR=0 IMN=
895.08 DEPN= - S.08 YC= 89402 DEPC= 4,02 IFR=0 ITN=
873.58 DEPN= 5.08 Y= ER.48 DEPC= 3.98 IR=0 IM=
854.09 DEPR= 7.00 YC=  ES0.89 DEPC= 3.8 IFR=0 IM=
852.10 . DEPN= 5.76 Yo=  B49.26 DEPC= 2.93 IR=0 I
80.55 DEPN= 4.88. YC= BAB.O4  DEPC= 2.37 IR=0 1=
B49.26 DEPN= 4.26 YC=  B47.01 DEPC= 2.01 IfR=D ITN=
848.15 = 3.81 YC=  B46.10 = 1.76 IfFR=0 IN=
B47.153 DEPN= 3.46 Y= B45.24 DEPC= 157 IR=D IN=
846.04 DEPN= 3.0 YC= 84443 DEPC= 143 IR=0 IWN=
B41.32 = 2.% YYo= B39.75  DEPC= 141 IFR=0 ITN=
86,59 DEPH= 2.9 Y= 835.06 = 139 IR=0 IWN=
832.52 DEPN= 3.52 Y= B30.37 DEPC= 1.37 IR=0 IMN=
831.10 = 460 YC=  828.43 DEPC= 193 IfR=0 ITN=
828. DEPN= L.03 YC=  86.28 = 2.28 IR=0 IWN=
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= 116 ¥X= ,25.484

=Y=Y=1=1-1"1-1=2-1-X-X=T=Ro

4 YNe _€55.32. DEPMs . 7.12. Yo=  £50:51 OERC= - 231 1R=0
117 X= 5.761 W= 65457 DEPN= 7.67 YC= &49.61 DEPC= 2.51 IR=0
118 X= 5.037 =  653.50 DEPN= . Yo= 648,74 DEPC= 2.7 1fR=0
119 %= 26.321 W= 652.52 DEPN= 7.0 Y= 4746 DEPC= 2.54 IFRe D
120 ¥ 26.605 W= 6&51.% DEPE= 731 ¥o=  &6.21 DEPC= 238 IFR=0
121 X= 26.889 W= 649.76 DEPN= 7.01 Y= 644,97 DEPC= 2.2 IR=0
122 X= 27.973 Y= G4B.40  DEPN= 8.73 Y= 63,76 DEPC= 2.0 IR=0
= 123 X¥= ZTAS5T W= GA7.05 DEPN= 6.47 YO=  642.56 DEPC=’ 1.98 IfR=0
= 124 ¥= .2 W= &5.71 DEPN 621 Yo= 84138 DEL= 1.88 IR=0
125 X= 2B.025 Y=  64h.40 DEPM= 5.98 Y= .20 DEPC= 1.79 IR=0
1% X= 28310 W= 3.0 DEPNE 5.76 Y= G39.04 DEPC= 1.7 IR=0
127 X= 2B5% TN= 641.81 DEPN= 5.5 Yo= &37.88 DERC= 1.8 IR=0
128 X= 2B.8T8 YN= 640.5% DEPH= 537 Y= 63673 DEPL= 1.57 ImR=0
120 %= 29.962 N= &N\ DENE 520 Y= 63559 DEFC= 151 IR=0
130 X= X.446 Y= 3792 DEPNE 4.2 Y= 3446 DEPC= 146 IFR=D
131 X= 20.760 YN= 836,77 DEPN= 5.07 YCc=  &33.20 DEPC= 1.50 IR=10
132 X= 30.075 W= &35.63 DEPN= 5% Y= 6319 DEC= 1.5 IfR=0
1 %= 30389 W 63451 = 5.41 Yo= 63072 DEPC= 1.2 IFR=0
13 X= 30.70: Y= 683.41 DEPNS 561 Yo=  629.48 DEPC= 1.68 1FR=0
135 X= 31.018 YN= 632.33 DEPN= 5.6 =  62B.25 = 1.7 ImR=0
% X= 313 W= &31.27 DEPKE 6.07 Y= 67.04 DERC= 1.8 IfFR=0
137 %= 31.647 YN= 63024 DEPN= 6.3k YC= 65.83 DEPC= 1.9% ImR=0
13Xz 961 W 69.5 DB 6.65 Yo=  624.64 DEPC= 2.0, IfR=0
139 x= 32.276 Y= 62830 DEPM= 7.00 Y= 623.46 DEPC= 2.6 IR=0
WO X= 32550 W= 627.41 DEPN= 7.41 Y= 62230 DEPC= 230 IR=0 ITN=
CIFR(D), 1=, M)
1 11" o o 0 0 0
s .0 0 © 0O © 0 0 O
o o0 o © 6 0 D O O
o0 o © 0 0 0 0 0
0. ¢ 0 0 0O 0 0 O 0
P 0o © 0 0 0 0 O O
‘s 0 6 0O 0 0 B0 0 O
¢ 0 © 0 0 0 0 ©§ 0
© 0 0 0 0 ©6 O 0.0
o 0 0 0 0 0 ©0 0 O
9 0 © 0O O © 0 0 ©
8 0 9 © 0 o0 ©0 b 0
o o 6 ©6 0 0 0 0 0
o 0 o 0 06:0 0 0 O
I 4D YW= 628.46  DEP= 8.46
= 138 = 31.961 oll= 1500,  Yil= &30.%4  DEP= 7.5,  I= 3
= 137 = 31.67 olt= 1500,  YIl= &31.02  DEP= 7.2 IB= 3
= 1% = 32 Qll= 1500, YH=  &1.93  DEP= 6.73 ITB= 3
= 13 = 31018 Qlt= 100,  Yil= 6387  DEP= 637 IB= 3
= 13 = 30.704 Qll=  1500.  YIl= &33.8  DEP= 6.06 ITB= 3
= 13 = 30389 Q= 1500. Yil= %89  DEP= 579 ITB= 3
= 1R = .05 o= 1500, YI=  &5.9%5  DEP= 555  ITB= 3
= 3 = 20.760 QL= 1500, Y= &37.03  DEP= 5% Im= 3
= 130 = 29.446  Ofl=  1500.  Yit=  638.15  DEP= 515 ImB= 3
= 19 = 29.12 o= 1500, . Yil= &%.21 D= 5.3 ITB= 3
= 128 = 2?8.878  QlL=  1500.  YIl= 640.38  DEP= 521 1= 3
= 17 = 28.596 QL= 100,  YIl= &41.60 DEP= 535  ITB= 3
= 126 x= 28310 Q=  1500.  YIi= 6285 DEP= 557 ITB= 3
= 15 ¥ 2.0 ait= B0, Y= 64412 DEP= 570 ItB= 3
= 12 = 27.762  Qll= 1500,  YIl= 6&45.41  DEP= 591, ITB= 3
= 13 = 27457 eil=  1500.  Yil=  &6.71  DbEP= 6.13 ItB= 3
= 2 = .73 Q= 1500, Y= 68.03  DEps 637 ITB= 3
= 121 = 26.889 Q=  1500. Y= 64937  DEP= 6.62 ITB= 3
= 120 = 26605 oil=  100.  YIl= 650,72  DEP= 6.8 ITB= 3
I= 119 = 26321 Qll= B0, Yii= 652,00  DEP= 717 I= 3
= 118 = 26.57 OIl=  1500. YI.= 653.46  DEP= 746 IB= 3
= 17 = 5.761 Q= B0,  Yii= - 654.65  OEP= 755 ITB= 4
= 116 ¥ B.48 alt= B00. Yil=  &5.65  DEP= 7.5  IB= 4
= 115 X 2.208 Q= 150. YiL= 65655  DEP= 7.5 ITB= 4
= 1% = 2.931 aQll=  1500. YIL= 657.40  DEP= 7.0 I8= 3
= 113 = 2.655 . oll=  1500. YIl= &8.2 D= 6.72 IB= 3
= 112 = 2378 Qlt=  1500. Y= 659,03  DEP= 643 IB= 3
= i1 = 24,102 oll= 150, Yil= &59.84  DEP= 6.1  ITB= 3
= 110 = B.EX- Q= B, YIl= 0.6 DEP= 58  ITB= 3
= 109 = B84  Qll=  1500.  Yil= 61,50  DEP= 560 ITB= 3
= 108 = B.ZrZ  Gil=  BUO. VL= 6235 D= 53  ITB= 3
= W07 = 2.920 Q= 1500.  Yil= 68352  DEP= 516 ITB= 3
= 105 = 2.560 Q= 1500,  Yil= &A% DEP= 5.07 ITB= 3
= 15 = 2.217 Qit= 0. Yil=  &%.11  DEp= 5.04 ITB= 3
= 104 = 21.865 all= 1500, Yil=  &A7.45  DEP= 5.2 ITB= 3
= 1@ = 215173 oOil=  1500. Yil= &8.80  DEP= 5.02 ITB= 3
= 102 = 21462 olt= 1500,  YIl= 6M.15  OEP= 5.01 I1TB= 3
= 10t = 20.810 oIl=  1500.  YIL= 671.50  DEP= 500 ITB= 3
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=

= 7 ¥ 287 Qs W00, Y= 977 pP=  4T7  IB=
= %6 ¥ 288 o= 1000 Yil= @12 D= k.2 ITB=
= 5 ¥ 77 @l= 100, Yil= .71 D= 471 ITB=
I= % X 2.0 .Qil= 1000, Yil= $5.58 D= 433, ITe=
= 13 ¥= 1.753 QL= 1000, Yii= Ws7.22 DEP= 4.72 8=
= 12 ¥ 1.6 QL= 1000. Yits  1118.08 DEP= 4.3 ITB=
= N1 *= .39 QL= 1000, YiL=  117%.57 DEP= 4.57 ITB=
= 1 % .41 all= W00, YIL= %2.80 . DEP= 4.0  ITB=
= 9 ¥ .53 al= 000, YIl= 1206.68 DEP=  4.68  ITB=
1= B ¥ .46 all= 1000, YIl= 1219.78 DEP=  4.28  ITB=
= 7 ¥ %8 Q= W00, Yil= 12B.79 DEP=  L7¥  ITB=
= [ = 50 Qil= 1000. Yil= 1248.97 DEP= 4,47 1T8=

S = .152 Qll= 1000. Yil=  1261.01 DEP= 5.01 1TB=
1 YWe 1174 D= 4.5
= 2 ¥ .B8 @R=  00. YIR= 1XB.77 D= 5.02  Im=
= 3 ¥ .076 o=  1000. Y= 1288.87 D=  4.37 1=
I= 4 = 1% QIR= 1000. YIR= 1276.77 DEP= 4.52 1=

INITIAL CONDITIONS

(@I1(1),1=1,1)
1000.

1500. 1500. 1500. 1500. 1500. 1500 1500.
1500. . 1500. 1500. 1500. 1500. 1500. 1500
1500. 1300. 1500. 1500. 1500. 1500, 1500
1500. 1500, 1500, 1500. 1500. 1500. 1500. 1500
1500. 1500. 1500, 1500. 1500, 1500. 1500. 1500.
1500. . 1500, 1500, 1500. 1500. 1500. 1500
1500. 1500. 1500, 1500. 1500. 1300. 1500. 1500.
1500. 1500 1500. 1500, 1500. 1500. 1500. 1500.
1500, 1500. 1500. 1500, 1500. 1500. 1500. 1500
1500. 1500 1500. 1500 1500, 1500. 1500. 1500.
1500 1500. 1500
© O, 1=1,0) :
7.65 1305.77 12BB.&7 1274.77 1261.01 1266.97 133.79  1219.78
1206.68  1192.60 1179.57 1118.08 1057.22 995.58 ¥34.71  924.12
NG 77 904.03  895.48 873.07 B52.57 &1.07 BL9.E3  B48.Th4
B47.75  B46,BO  BWS.E2  BWILT3 EIS.BS ER3.Y E31.49 82761
B14.% 80054 78839 7ML 7.0 TES.AL WL 780.15
7/8.51 776.BB 7.2 TR0 T&.06 756.53 TS0.73 7752
Thk.2h . 740.95 TE7.66 TR TR T 7B T%47
BN 7B TR TR AL TAN.06 7049 TN
719.28 718.61  Ti7.82  TI6.59 71538 7R.7T 71296 W76
70.57 70937 7818 70599 TUS5.81  TOA.&  TB.44 TOR.
01.07 69%9.87 &7.61 6537 B 60.92 688.28 687.19
636.00 6849 BN  R&  B81.75 6873 6/7.81 M.
6/8.53 676.72 6T4.89 673.11 67150 670.15  6B.BD  &5T.45
6611 6479 6352 R3B O KB1.0 680.66  659.86 &659.03
658.22  657.40  656.55 655.65 4.5 653.46  652.09  650.72
669.37  6LB.03  646.T1  645.41 6. 6285 641,60 640,
639.21 638.15 7.3 635.95 . 0 &83.86 &8 815
631.02  630.1%4 620.30 62B.46

KTiME= 6% ALLOMBLE KTIME= 659 = 4.4

W




PROFILEDFCREéTLSADDTIPESFUZBKJSHYm{

OV BRUSHY FORK DM
DISTANGE
FROM DAM  MAX ELEV MAX FLOW TIME MAX MAX VEL FLOD ELEV TIME FLOD
MILE FEET CFS  ELEV-IRS  FPS FEET ELEV-#RS
% * ke ok * * aad Yedevkvrdrininkirk: ededeicrriodek ok
000 - TEEss 5B U411 4705 .00 .00
038 137%6.9 526624 A1 45,69 .00 .00
076 136177 526204 41 47.63 .00 .00
% BT 55806 AN 50.02 .00 .0
52 BX52  5B46 411 5.T5 .00 .00
S0 . B2 5439 411 60.69 -0 .00
348 B06.62 5830 .42 0 3864 -0 .00
&b T 52960 iz 3B .00 .00
563 60 524TB 4R - 3.2 .0 .00
B 15719 21826 A2 3097 -0 .00
. 124117 523059 36.15 .00 .00
12236 18696 513810 M3 30.44 .00 .00
1733 111290 510268 38.77 .00 -0
230 106100 505%9 .43 Z.33 .00 .00
.77 9SS 5BIY 4S5 X .00 .0
2.803  976.80 52 ST 34,90 .00 .00
2.578 54 S017% 476 3404 .00 .00
2954 407 50056 45 3149 .00 .00
3.030 6. S00%56  .4%5 0 19.28 -0 -0
333 B2 A0EB 515 9. .00 .00
3636 919.52 4807 .S57  20.84 -0 .00
3677 TN LTS 557 20.06 .00 .00
3718 916.07 4778 557 W3R .00 .00
3760  9W.58 476 557 1858 .00 0
3.801 9133 A8 57T 7.8 .00 -0
3.82 91201 472888 557 7% .00 .00
3853 0.9  4O\E . 16.82 .00 .
LA R4 458551 5 1756 .00 .00
L35 BN L6 89 2.1 .00 .0
4621 88.00 43554 619 1652 -0 .00
4915 88162 42164 . 20.31 .00 .00
5208  B75.3 406091 661 1%.5%9 .00 .00
5776 8332 3055 0B %D .00 .00
6345 &1.21 anB W -0 .0
6913  &@5.52 376 .07 15.46 00 .00
7.055  &®1.05 3138 A7 1530 00 .00
7097 Br.00 3108 B8 W% 00 .00
7339 BB.41 30418 BB WD .00 .00
7481 B20.20 302682 .89 4.1 0 .00
7.63 8735, 2985 B0 1359 .00 .00
7765 81481 2GR 1 3.0 .00 -0
7.907  B12.53 C2BYMS K2 12.52 .00 .0
B.49  B10.49 28432 .31 14.% .00 .0
B.608  B02.19 266048 6 1.5 .0 .00
9.967 TP A9BE 1. 1196 -0 .00
975  TH.B  BZB1 1.8 10.%8 .00 -0
10284 780.6 2150  1.288 9.61 .00 .00
V68 TS W7 1350 9.45 .00 .00




PROFILE OF CRESTS AND TIMES FOR BRUSHY FORK
BELOW

583

 3THFEEFBEEININFFFRRZFARBAAARRRRE S
SRRRARURUN SRRy ek RER BB EHES Y

BRUSHY FORK DAM

TIME MAX  MEX VEL
HRS FPS

FLOD ELEV  TIE ALOD

FEET ELEV- FEET ELEV-IRS
77h.62 183781 1.412 932 -00 .00
T7.76 171339 1.49% 9.16 .00 .00
760.01 15570 1.579 9.01 .00 .00
765.46 WUBT73 1.683 8.87 .00 00
764.T3 138011 1.787 B.81 .00 .00
T61.% 127196 1.870 B.74 .00 .00
9. 116538 1.953 8.32 .00 .00
759.15 113880 1.97% 8.22 .00 .00
758.53 111346 1.5 g.12 .00 .00
757.90 102059 1.995 8,02 .00 .00
757.26 107051 2.01% 7.92 .00 .00
756.60 05238 2.036 7.5 .00 .00
755.92 We7e  2.057 7.7 .00 .00
755.19 102276 2.057 7.64 00 .00
754,43 101061 2.078 7.55 .00 .00
753.60 o987 2.0%. 7.49 .00 .00
52.70 o924 . 2.120 7.52 .00 .00
751.70 . 98161 2.140 7.7 .00 .00
750.55 97386 2.161 8.20 .00 .00
748.86 94345 2.182 8.28 .00 -00
T47.13 95405 2.224 8.33 .00 .00
%5.39 526 2.244 8.38 .00 .00
743.65 BT 2.265 8.41 .00 .00
7%1.91 . 9297 2.307 8.43 .00 .00
740.19 9z2r 2.328 8.43 .00 .00
738.50 91589 2.369 8.42 .00 .00

8 073 2.41 8.39 .00 .00
75.27 90271 2.452 8.35 .00 .00
733.76 85605 2.4% 8.30 .00 .00
732.33 83916 2.536 3.3 .00 .00.
730.98 83195 2.577 8.15 .00 .00
79.72 87448 2.619 B.05 .00 .00
728.56 B&S35 2.640 7.93 .00 .00
727.49 85814 2.681 1.7 .00 .00
75.54 84211 2.764 7.74 .00 .00
73.61 82604 2.848 7.69 .00 .00
21.70 80996 2.931 7.63 .00 .00
719.78 79331 3.056 7.65 .00 .00
717.81 7498 3.201 7.90 .00 .00
7.15 767% 3,266 7.82 .00 .00
716.54 76055 3.326 7.73 .00 .00
5.% =273 3.368 7.65 .00 .00
7549 Th448 3.409 7.56 .00 .00
715.04 73582 3.40 7.48 .00 .00
7.6 2617 3.492 7.39 .00 .00
T14.24 71739 3.513 7.27 .00 .00
713.90 o77s 3.555 7.0 .00 .00
7T13.58 65802 3.576 6.83 .00 .00




TIME FLOCD
ELEV-1RS

FEET

FPS

SveRriciotick

ELEV-HRS

BELOW BRUSHY FORK DAM
. e

PROFILE OF CRESTS AND TIMES FIR BRUSHY FCRK
FEET

MILE

FROM DAM  MaX ELEV  MAX FLOW  TIME MAX MAX VEL FLOD ELEV
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DISCHARGE HYDROGRAPH FOR BRUSHY FCRK ... STATION MMBER 113
BELOW BRUSHY FORK DAM ATMILE 4.6

GAGE ZERD = £51.50 FEET MAX ELEVATION REACHED BY FLOCD WAVE = 6&91.50 FEET
FLOCD STAGE MOT AVAILABLE
MAX STAGE = 40,00 FEET AT TIE = 5.073 HORS
MAX FLOW = 45945 CFS AT TIME = 4.491 HORS

TIME STAGE FLOJ
FEET CFs 0 10000 20000 30000 40000 50000
D 6.7 1500 . * . . . - .
S 6.7 1500 . * . . . . .
1.0 6.7 1500 . * . . - .
1.5 6.7 1500 L * . . . .
2.0 67 1500 . ¥ . . .
2.5 6.7 B0 .+ . . .
3.0 12.6 887 . *. . . . .
3.5 28.2 . 3182 . . ¥ . .
4.0 3B.6 42633 . - . . .
&5 39.0 4512 . . . .o
5.0 40.0 43411 . . - x .
5.5 9.6 39%re. . . . * .
6.0 38.5 /WO - . .o .
6.5 37.0 . 304% . . * . -
7.0 3.2 26093 . . * . . .
7.5 B3 218 . . ¥ . .
8.0 31.3 1897 . . *. . . -
85 2.3 15% . . . .
9.0 2r.3 12887 . * - . . -
9.5 .4 1081 . * . . . .
0.0 A5 872% . * . . .
05 216 249 * . . . . -
11.0 19.9 611 . * . . .
1.5 8.2 533 . * . . . -
2.0 16.6 4529 . % . . .
2.5 15.2 3B . ¢ . . .
3.0 13.8 U . o* . .
3.5 12.6 3049 - - . .
%.0 1.4 29 * . .




Pettus

.. BTATION NUMBER 21

DISCHARGE HYDROGRAPH FOR BRUSHY FORK .

BELOW BRUSHY FORK DAM AT MILE 3.64
GAGE ZERO = B47.00 FEET MAX ELEVATION REACHED BY FLOOD WAVE = 918.52 FEET
FLOOD STAGE NOT AVAILABLE
MAX STAGE = 72.52 FEET AT TIME = .557 HOURS
MAX FLOW = 481408 CFS AT TIME = - .515 HOURS
TIME STAGE' FLOW
ER FEET CFS 0 100000 200000 300000 400000 500000
.00 5.6 1000 * . .
05 5.6 1001 * .
.10 5.6 1010 *
.15 5.6 1026 *
20 5.7 1040 * .
.25  -12.1 7474 ¢ . .
.30 31.5 74473 . LR
".35 48,5 221049 .
.40 59.6 348824 . . * .
.45  66.9 435018 . .F
.50  71.2 477037 . . . *
.55  72.5 4735389 . N . *
.60 71.0 428107 . .o
.65 66.8 349934 . *
.70 6D.7 262774 . . . .
75 53,7 - 184533 . * . .
.B0  47.1 127545 .o
.85  41.7 92126 *, . .
.50  37.5 70050 * .
.95  34.0 54347 * . . .
1.00 30.4 41861 . . .
1.05 27.0 3185% . .
1.10  24.0 24520 .
1.15 21.4 19382 . .
1.20 18.2 15471 . . . . .
1.25 17.2 12527 .+ .
1.30  15.5 10303 .+
1.35  14.1 8576 .+
1.40 12.9 7135 .+ . .
1.45  11.9 5814 . * . . .
1.50 11.0 4883 . .
1.55 10.4 4183 * .
1.60 9.8 3645
1.65 9.3 3208 * . .
1.70 8.8 2837 *
1.75 8.4 2525 * .
1.80 8.0 2257 * . .
1.85 7.6 2026 * . .
1.%0 7.3 1828 * . . .
1.95 7.0 1656 *
2.00 6.7 1506 * .
2.05 6.4 1372 . .
2.10 6.2 1259 * . . -
2.15 6.0 1177+ .
2.20 5.8 1125 * .
2.25 5.8 1097 * .
2.30 5.8 1083 * .
2.35 5.8 1076 * .
2.40 5.7 1073 * . .
2.45 5.7 1072+
2.50 5.7 1071 *
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DISCEARGE HYDROGRAPH FOR BRUSHY FORK . .., STATION NUMBER 32

GAGE ZERO =

TIME STAGE
HR
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BELOW BRUSHY FORK DAM AT MILE 5.21

824.00 FEET MAX ELEVATION REACHED BY FLOOD WAVE = 875.34 FEET
FLOOD STAGE NOT AVAILABLE

MAX: STAGE = 51.34 FEET AT TIME = .661 HOURS

MAX FTLOW = 406092 CFS AT TIME = .61% HOURS

FLOW
CFSs
1400
1400
1400 .
1400 . - .
26701 . ¢ . . .
275388 . . . * . . .
400180 . . . . * : .
367112 . . . . o .
263535 . . . * . . .
176704 - . . * . . . .
121531 . .
84176 . * . . . .
57674 . * . . R . .
39389 . * . . B . -
27126 . *
18345 . *
14168

106000 200000 300000 400000 500000

* * * * O

8378
6639
5353
2388
3654
3088
2647
2305
2048
1860
1728
1637
1577
1538
1513
1497
1487
1481
1477
1474
1473
1472
1472
1472
1471
1471
1871
1471
1471
1471
1471
1471 .
1471 .

‘('#l‘-!“_l'Q#‘??I’ﬁi*i#?***#*‘t"*k*""'
. * * % * *
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DISCHRARGE EYDROGRAPH FOR BRUSHY FORK ... STATION NUMBER 35

GAGE ZERO =

TIME STAGE
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BELOW BRUSHY FORK DAM AT MILE 6.91

785.00 FEET MAX ELEVATION REACHED BY FLOOD WAVE = 835.52 FEET
FLOOD STAGE NOT AVAILABLE

MAX STAGE = 50.52 FEET AT TIME = .B07 HOURS

MAX FLOW = 317897 CFS AT TIME = .775 HOURS

FLOW
Crs
1400

0 100000 200000 300000 400000 500000
*
1400 *~
*
*
*

1400
1401 . .
2103 . . .

5840 .* . . . . oo
156778 . . « . . . .
289993 . . . *, .

315715 . . . L* .

275882 . . . ., .

220677 . . .+ .

170833 . . LN

129991 . Lo . . .

97571 . ’ . . .

72454 . . . . .

53484 . *

39561 . *

29501 . * . . .

22166 . * . ] .

16839 . * . .

13047
10307

8289

6773

5615

4717

4011

3449

2998

2636

2347

2118

1941

1806

1706

1633

1580

1544

1519

1502

1491

1484

1479

1476

1474

1473

1472

1472

1472

1471 .

1471 . .

ﬁ**ﬁ?ﬁ##***#&*#*l#*ﬁ»"#*ﬁi'*'-'
* % % * *




Sy lvester

DISCHARGE BYDROGRAPR FOR BRUSEY FORK
BELOW BRUSEY FORK DAM

GAGE ZERO = 772.00 FEET

MAX ELEVATION REACKED BY FLOOD WAVE =

. STATION NUMBER 43

AT MILE 8.05

810.45 FEET

FLOOD STAGE NOT AVAILABLE

MAX STAGE =
MAX FLOW =

38.48 FEET
2B4862 CFS

TIME STAGE FLOW
HR FEET CFS
3.3 1400

1400

0 100000

*

*
1400 *

*

*

*

*

200000

3.3

3.3

3.3 1400

3.3 1406

3.3 1412 .

5.7 3498 .

4.6 137685 . .o
35.0 264158 . .
38.3 283032 . .
253545 . . .
36.1 211246 . . .
33.5 170525 . . «
30.7 135082 . R

28.0 105744 . *

25.4 82893 . LI

23.1 64453 . *

21.0 50668 . *

18.9 40016 . *

17.1 31566 . *

15.4 25032 . *

13.9 20037 . ¢+ . .
12.6 16198 , * . .
11.4 13219
10.3 10878
8029
7565
6397
5457
4685
4073
3559
3142
2797
2514
2282
2084
1844
1824
1731
1660
1606
1566
1537
1516
2502
1492
1485
1480
1477 .
1475 .

.
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DISCHARGE HYDROGRAPE FOR BRUSHY FORK ... STATION WUMBER 55
BELOW BRUSHY FORK DAM AT MILE  13.35
GAGE ZERO = 720.00 FEET MAX ELEVATION REACHED BY FLOOD WAVE = 759
FLOOD STAGE NOT AVAILABLE
MAX STAGE =  39.77 FEET AT TIME =  1.953 HOURS
MAX FLOW = 116538 CFS AT TIME =  1.641 HOURS
TIME STAGE FLOW .
HR  FEET CFs 0 50000 100000 150000 200000 250000
.0 5.0 1500 * . . . .
.2 5.0 1500 * .
.4 5.0 1502 '+
.6 5.0 1502 * . .
.8 5.0 1507 *
1.0 5.1 1520 *
1.2 - 5.0 1500 * . . . . .
1.4 27.1 86224 . . L . . .
1.6 36.1 115882 . . A .
1.8 33.2 112214 . . . * . .
2.0 38.7 100661 . . . .
2.2 38.9 88210 . . * . .
2.4 37.4 76704 . .
2.6 35.6 66592 . .o .
2.8 33.7 57754 . L
3.0 31.8 49984 . *
3.2 29.8  43198. . ..
3.4 27.9 37264 . *
3.6 26.1 32060 . *
3.8 24.3 27478 . o+ .
4.0 22.5 23825 . * . . . .
4.2 20.8 19832 . * . . . .
4.4 19.2 16617 , * . . .
4.6 17.6 13858 . * . . . .
4.8 16.2 11511 . * . . . .
5.0 14.7 9535 . * .
5.2 13.4 7884 . * . . . .
5.4 12.2 6521 .* .
5.6 11.1 5404 .*
5.8 10.1 4501 .+
6.0 9.2 3778 .+
6.2 8.3 3206 .
6.4 1.6 2762 ¢ .
6.6 7.0 2922 * . .
6.8 6.6 2168 * . . .
7.0 6.2 1981 -+ . .
7.2 5.9 1848 * . .
7.4 5.7 1754 * . .
7.6 5.5 1690 * .
7.8 5.4 1648 * .
8.0 5.3 1620 *
B.2 5.3 1602 ¢+
8.4 5.2 1590 * .
8.6 5.2 1583 + . .
g.8 5.2 1579+ . . .
9.0 5.2 1576 * . .
9.2 5.2 1574 * .
9.4 5.2 1574~
9.6 5.2 1573+
8.8 5.2 1573+
10.0 5.2 1573 +

.77 FEET




pr@rw ;.‘

DISCHARGE HYDROGRAPH FOR BRUSEY FORK ... STATION NUMBER 10
BELOW BRUSHY FORK DAM AT MILE  15.05
GAGE ZERO = 709.60 FEET MAX ELEVATION REACHED BY FLOOD RAVE = 745
FLOOD STAGE NOT AVAILABLE
MAX STAGE = 35.78 FEET AT TIME =  2.244 HOURS
MAX FLOW = 94527 CFS AT TIME =  2.099 HOURS

TIME STAGE. FLOW

HR  FEET cFs 0 20000 40000 60000 80000 100000
0 4.6 1500 .* . . . . .
.2 4.6 1500 .* .

4 4.6 1500 .+ . .
.6 4.6 1500 .* . . .
.8 4.6 1500 .*

1.0 4.8 1501 .+ .

1.2 - 4.6 1503 .+ . .. . . .

1.4 4.9 1853 .+ . . . ) .

1.6 20.9 43608 . - .* . .

1.8 30.8  B1410 . . . . o

2.0 34.7 93808 . . . . . *

2.2 35.B 93465 . . . ; . *

2.4 35.5  BBS0O0Z . . . . .o

2.6 34.5  BO4T3 . . . . * .

2.8 33.2 72442 . . . . -

3.0 31.7 64591 . . . .+ .

3.2 30.1 57214 . . . ..

- 3.4 28.4 50439 . . Loor .
3.6 - 26.8 44300 . . L . .
3.8 25.2 38779 . . . .

4.0 23.6 33832 . ; *

4.2 22.1 28405 . N .

4.0 20.6 25442 Lo .

4.6 19.1 21503 . * .

4.8 17.8 18774 . .

5.0 16.4 16034 . * . .

5.2 15.2 13651 . * .

5.4 14.0 11596 . LR . .

5.6 12.8 9835 .  * . . ;

5.8° 11.8 8336 . * . . . .

6.0 10.8 7068 . * . ; .

6.2 10.0 §002 . * . . . .

6.4 9.1 5111 . * . . . .

6.6 8.4 4378 . *

6.8 7.8 3767 . * . . .

7.0 1.2 3272 .+ .

7.2 6.7 2872 .+ .

7.4 6.3 2554 .* ]

7.6 5.9 2305 .*

7.8 5.6 2111 ¢ . .

8.0 5.4 1962 .+ . .

8.2 5.2 1850 .* . .

8.4 5.0 1767 ¢ .

8.6 4.3 1707 .+ )

8.8 4.9 1664 .+ . ]

3.0 4.8 1634 .+ ;

9.2 4.8 1613 .+ . . ;

9.4 4.7 1599 .+ .

9.6 4.7 1590 .+

9.8 4.7 1583 .* .

10,0 4.7 1579 .+

.38 FEET
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DISCHARGE HYDROGRAPH FOR BRUSHY FORK ... STATION NUMBER 86
BELOW BRUSHY FORK DAM AT MILE  17.99
GAGE ZERO = 686.40 FEET MAX ELEVATION REACHED BY FLOOD WAVE = 718.78 FEET
FLOOD STAGE NOT AVAILABLE -
MAX STAGE =  33.38 FEET AT TIME =  3.056 HOURS
MAX FLOW = 79331 CFS AT TIME = 2.660 HOURS
TIME STAGE FLOW
BR  FEET cFs 0 20000 40000 60000 BOOOD 100000
.0 4.5 1500 .+ . . . . .
.2 4.5 1500 .* . . . .
4 4.5 1500 .+ . . .
.6 4.5 1500 .* .
.8 4.5 1500 .+
1.0 4.5 1500 .+ .
1.2 4.5 1500 .+ .
1.4 4.5 1500 .+ .
1.6 4.5 1500 .+ . . .
1.8 4.5 1507 .+ . . .
2.0 14.4 22810 . .+ . .
2.2 24.5 59002 . . . *
2.4 29.4 74450 . . . . « .
2.6 "31.8 79174 . . . . * 5
2.8 33.0 78233 . . . . .
3.0 33.4 74394 . . . . *
3.2 33.3 69219 . . . . *
3.4 32.9 63586 . . . L * . .
3.6 32.3 57959 . " . . . .
3.8 31.5 52565 . . . L
4.0 30.6 47513 . - . .o ;
4.2 29.6 42838 . . >
4.4 28.5  3B553 . . *,
4.6 27.4 34593 . * . .
4.8 26.2 30981 . . * . . . .
5.0 25.0 27665 . .o . . .ot
5.2 23.8 24604 . . *
5.4 22.6 21847 . L
5.6 21.3 19315 . *
5.8 20.1 17044 .
6.0 1B.8 14995 . L . . .
6.2 17.6 13177 . LN . .
6.4 16.4 11556 . *
6.6 15.2 10117 . * . .
6.8 14.1 8843 . * . . . . .
7.0 13.0 7718 .+ . . .
7.2 11.8 6731 . * . . .
7.4 10.9 5866 . * . . )
7.6 10.0 5114 . * . . .
7.8 3.1 4465 . * . .
8.0 8.3 3909 . * . . .
8.2 7.6 3440 . * . . . .
8.4 1.0 3048 . = . .
8.6 6.5 2726 .* .
8.8 6.1 2465 .+
9.0 5.8 2255 .+ . .
8.2 5.5 2000 .+
9.4 5.3 1960 .+ . . .
9.6 5.1 1860 .* . .
9.8 5.0 1763 .* .
10.0 4.9 1722 .=
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DISCHARGE EYDROGRAPH FOR BRUSHY FORK : ... STATION NUMBER 87
BELOW BRUSHY FORK DAM AT MILE 18.26
GAGE ZERO = 673.00 FBET MAX ELEVATION REACHED BY FLOOD WAVE = 713
FLOOD STAGE NOT AVAILABLE
MAX STAGE = 40.29 FEET AT TIME = 3.596 HOURS
MAX FLOW = 68818 CFS AT TIME = 2.931 HOURS
TIME STAGE FLOW
BR FEET CFs © 20000 40000 €0000 80000 100000
1.0 5.5 1500 .+
1.2 5.5 1500 .+
1.4 5.5 1500 .+ .
1.6 5.5 1500 .+ . .
1.8 5.5 1500 .* . .
2.0 "~ 5.6 1534 .+ . . . . .
2.2 15.0 18328 . * . . . .
2.4 26.2 48005 . . .o . . .
2.6 32.3 62435 . . . F . .
2.8 35.9 67996 . . . .
3.0 38.2 68669 . -, . .
3.2 39.5 66786 . . . .o*
3.4 40,1 63585 . . . .o
3.6 40.3 59746 . . . *
3.8 40.1 55663 . . . o
4.0 38.7 51572 . . . LI
4.2 39.1 47581 . . .o .
4.4 38.4 43779 . . L
4.6 37.5 40157 . . * .
4,8 36.6 36739 . . * .
5.0 35.6 33516 . . * .
5.2 34.5 30504 . . * .
5.4 33.4 27103 . .k .
5.6 32.2 25082 . .o . .
5.8 31.1 22683 . * . .
6.0 295.9 20463 . * . .
6.2 28.7 18433 . +, .
6.4 27.5 16576 . *
6.6 26.3 14886 . *
6.8 25.1 13351 . *
7.0 23.9 11857 . . .
7.2 22.7 10696 . * .
7.4 21.5 9555 . *
7.6 20.4 8527 . ¢
7.8 19.2 7601 . ¢ .
8.0 18.1 6771 . * .
8.2 17.0 6028 ., *
8.4 15.9 5366 . * . .
8.6 14.9 4778 . * . . .
8.8 13.9 4259 . *
8.0 12.9 3804 . * .
8.2 11.9 3405 . * . . .
5.4 11.0 3061 . * .
9.6 10.2 2764 .+
9.8 9.4 2508 .+
10.0 8.7 2283 .~
10.2 8.1 2114 .+
10.4 7.5 1870 .+
10.6 7.1 1860 .*
10.8 6.7 1778 .+ .
11.0 6.5 1718 .+

.29 FEET
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DISCHARGE HYDROGRAPE FOR BRUSHY FORK ... STATION FUMBER 102
BELOW BRUSHY FORK DAM AT MILE 21.16
GAGE ZERO = 665.14 FEET MAX ELEVATION REACHED BY FLOOD WAVE = 706.02 FEET
FLOOD STAGE NOT AVAILABLE
MAX STAGE = 40.87 FEET AT TIME = 4,096 HOURS
MAX FLOW = 56956 CFS AT TIME = 3.472 BOURS
TIME STAGE FLOW
HER FEET CFs O 20000 40000 60000 80000 100000
1.00 5.0 1500 .* . . . . .
1.25 5.0 1500 .* .
1.50 5.0 1500 .* .
1.75 5.0 1500 .* . .
2.00 5.0 1500 .* .
2.25 5.0 1518 .* . . . . .
2.%0 -13.5 14956 . * . . . . .
2.75  25.7 37756 . . >, . . .
3.00 32.8 50444 . . . * . . .
3.25  36.98 55839 . . . o . .
3.50 39.2 56836 . . . .,
3.75  40.4 55736 . . . * .
4.00 40.8 53284 . . . *
4.25 40.8 50178 . . . *
4.50 40.4 46736 . - . .o .
4.75  38.7 43185 . . ,or .
5.00 38.9 39667 . . *
5.25 37.9 36267 . . * . .
5.50 36.8 33030 . . * .
5.75 35.6 29980 . . * . .
6.00 34.3 27133 . .o
6.25 33.0 24492 . .o¥ . .
6.50 31.7 22064 . ¥ .
6.75 30.3 19844 . « .
7.00 28.9 17823 . *. .
7.25 27.6 15987 . * .
7.50  26.2 14326 . *
7.75  24.8 12828 . *
8.00 23.5 11478 . L
§.25 22.1 10267 .
8.50 20.8 8181 . .
B8.75 19.4 8209 . o+
.00 18.1 7340 . % .
9.25 16.9 6565 . * .
9.50 15.6 5844 . * .
8.75 14.5 5133 . *
10.00 13.4 4511 *
10.25 12.4 3992 *
10.50  11.5 3557 * .
10.75 10.6 3184 . * .
11.00 9.8 2890 .+ .
11.25 8.1 2636 .* . .
11.50 8.4 2424 .* .
11.75 7.9 2246 .* . . .
12.00 7.4 2100 .* -
12.25 6.9 1980 .+
12.50 6.5 1883 .+ . -
12.75 6.2 1805 .*
13.00 6.0 1745 .+
13.25 5.8 1699 .+
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DISCHARGE HYDROGRAPH FOR BRUSHY FORK ... STATION NUMBER 108
BELOW BRUSEY FORK DAM AT MILE 23.27
GAGE ZERO = €57.00 FEET MEX ELEVATION REACHED BY FLOOD WAVE = §97.31
: FLOOD STAGE NOT AVAILABLE
MAX STAGE = 40.31 FEET AT TIME = 4.699 HOURS
MAX FLOW = 48176 CFS AT TIME = 4.075 BOURS
TIME STAGE FLOW
HR FEET cps O 10000 20000 30000 40000 50000
.0 5.4 1500 . * - . - . .
.5 5.4 1500 * .
1.0 5.4 1500 * .
1.5 5.4 1500 * . .
2.0 5.4 500 . ¢ .
2.5 5.4 1502 . ¢ . .
3.0 z21.2 25683 . . . * . .
3.5 -33.6 43373 . . . . .F .
4.0 38.6 49102 . . . . . *.
4.5 40.2 47438 . . ' . . *
5.0 40.1 42897 . . . . .oF
5.5 38.0 37735 . . . . * .
6.0 37.3 32427 . . . . .
6.5 35.3 27454 . . . o .
7.0 33.0 23011 . . . % .
7.5 30.7 19146 . . . *. .
8.0 28.4 15850 . . *
8.5 26.0 13063 . .o* .
9.0 23.7 10714 . W .
8.5 21.5 88673 . . .
10.0 19.4 €997 . *
10.5 17.4 5725 . * .
11.0 15.6 4764 . * .
11.5 14.0 4028 . * . B
12.0 12.5 3454 . * . - - - .
12.5 11.1 2987 . * . . . .o
13.0 9.9 2631 . * .
13.5 8.9 2338 . * -
14.0 8.0 2110 *

FEET




DISCHARGE HYDROGRAPH FOR BRUSHY FORK ... STATION NUMBER 116
BELOW BRUSHY FORK DAM AT MILE  25.48
GAGE ZERO = 648.20 FEET MAX ELEVATION REACHED BY FLOOD WAVE = 687.84 FEET.
: FLOGD STAGE NOT AVAILABLE _
MAX STAGE =  39.64 FEET AT TIME =  5.323 HOURS
MAX FLOW = 43303 CFS AT TIME =  4.761 HOURS

TIME STAGE FLOW

HR  FEET CFs 0 10000 20000 30000 40000 50000
.0 7.5 1500 . * . . . . .
.5 7.5 1500 . * . . .

1.0 7.5 1500 . * . . . .

1.5 7.5 1500 . * . . .

2.0 7.5 1500 . * .

2.5 7.5 1500 . * . .
3.0 * 8.3 2394 .+ . . . .
3.5 24.2 23630 . . .o ) .

4.0 33.2 37518 . . . ..

4.5  37.7 42756 . . . . Lo .

5.0 39.4 42834 . . . . Lo

5.5 39.6 40219 . . . . *

6.0 38.9 36283 . . . ; * .

6.5 37.7 31956 . . . .

7.0 36.2 27650 . . . ..

7.5 32.6 23728 . . .o .

B.0 32.8 20180 . . * . .

8.5 31.0 17018 . . L

9.0 29.2 14246 . Lo .

9.5 27.5 118983 . . .

10,0 25.7 9520 . * .

10.5  24.0 8336 . .. . .

11.0  22.3 7089 * . .

11.5  20.6 6102 . L . . .

12.0  18.0 5304 . LI . . -

12.5  17.5 TR . .

13.0  16.1 086 . ~

13.5  14.7 3609 .+

4.0  13.5 3200 . o+

@ aﬂi ne




ey _.‘}c o

DISCHARGE HYDROGRAPH FOR BRUSHY FORK ... STATION NUMBER 120
BELOW BRUSHEY FORK DAM AT MILE 26.61
GAGE 2ERO = 643,83 FEET MAX ELEVATION REACHED BY FLOOD WAVE = €B2.61 FEET
FLOOD STAGE NOT AVAILAELE
MAY STAGE = 38,78 FEET AT TIME = 5.801 HOURS
MAX FLOW = 41383 CFS AT TIME = 5.032 HOURS
TIME STAGE FLOW
HR FEET CFS 0 10000 20000 30000 40000 50000
.0 6.9 1500 . + . . . . .
.5 6.9 1500 * . . . .
1.0 6.9 1500 * .
1.5 6.9 1500 * .
2.0 6.9 1500 *
2.5 6.9 1500 . = . .
3.0 - 6.9 1504 . * .
3.5 17.0 13380 . .o . .
4.0 28.3 30239 . . . * .
4.5  34.4 38873 . . . . *,
5.0  37.5 41386 . . . . L .
5.5 38.6 40112 . . . . *
6.0 38.7 37012 . . . . *
6.5 38.1 33175 . . . Lo .
7.0 37.2 29187 . . . *,
7.5 35.9 25359 | . . *
B.0 34.6 21846 . . . *
8.5 33.1 18639 . . .,
8.0 31.7 15783 . . L
9.5 30.2° 13438 . .o .
0.0 28,7 11443 . .t . .
10.5  27.0 9800 . * . . .
11.0 25.4 8473 . . .
11.5  23.8 73%8 »
12.0 22.2 6511 . *
12.5 20.6 5764 . *
13.0  19.1 5122 *
13.5  17.6 4562 . * .
14.0  16.2 2067 |, «+ .



