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Mr. Michael B. Lott, P.E.
Dominion Generation

Fossil & Hydro Technical Services
Innsbrook technical Center

5000 Dominion Boulevard

Glen Allen, Virginia 23060-6711

Oct 23 2019

Response to VDEQ Comments
Revised Closure Plan - Upper (East) Pond
Chesterfield Power Station
Chesterfield County, Virginia

Dear Mr. Lott:

GAI Consultants, Inc. (GAl) is pleased to offer the following responses to questions
or comments that have been presented by the Virginia Department of Environmental Quality
(VDEQ) on the revised closure plan (May 2003) submitted to them on June 5, 2003. The
guestions or comments will be presented first in this letter, followed by our response.

. Questions/Comments from Ray Jenkins directed to Ron Birckhead of Dominion:

y /8 At the bottom of page 2 in the Closure Plan a statement is made concerning
u post-closure care for 5 years. The discussion continues on page 3 to reference
ground water monitoring. On page 13, item A.11., ground water monitoring is also
mentioned in the context of the VPDES permit requirements. | recall that we talked
about this before and all understand that ground water monitoring will be governed
by the VPDES permit. That is, monitoring is not tied to a post-closure time period.
Would it help to clarify the discussion on pages 2 and 37

Our understanding is that all monitoring, groundwater or surface water will be
governed by the VPDES permit and not by the closure plan. The intent was to
simply reference the VPDES permit in the closure plan. A statement was
added to the closure plan fto indicate that groundwater and surface water
monitoring is governed by the VPDES permit and not by the closure plan. See
pages 2 and 3 of the Closure Plan.

Pittsburgh, PA Charleston, WV Philadelphia, PA Ft. Wayne, IN Viiia del Mar, Chile
Orlando, FL Boone, NC Jacksonville, FL. Richmond, VA
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ltem A.11 on page 13 of the Closure Plan refers to both ground water and surface
water monitoring. In context, | understand the meaning of surface water monitoring
to actually be a reference to effluent monitoring at Qutfall 005, The VPDES nermit
can be modified as necessary.

The intent was to refer to the monitoring requirements at Outfall 005. See page
12 of the Closure Plan.

Questions/Comments from John Godfrey:

i

Closure Plan (CP), page 1: The addition of the flue gas emission control waste
material to the wastes disposed of at this facility is acceptable, provided the material
can be demonstrated to be non-hazardous. The flue gas emission control material is
considered to be a coal combustion by-product (CCB) in the Virginia Solid Waste
Management Regulations (VSWMR, 9 VAC 20-80), so the ability to reclaim the
material from the disposal area is not affected.

We believe the material will test to be non-hazardous. Material testing will be
performed and the results submitted when the material is available. No further
action is required.

CP, page 6: As you noted, the use of the word “(E)lsewhere...” in the discussion of
ash placement is ambiguous. It would clarify the matter to state, “Elsewhere within
the disposal pond...”

Revision made for clarification. See page 5 of the Closure Plan.

CP, page 6: As we had previously noted, the revised moisture-density windows for
the placement of the CCB is acceptable.

No response necessary.

CP, page 7: The criteria for the vegetative cover that it should be a “..low
maintenance species that does not require mowing...” is understandable, but the
species must also have a root mass that is sufficiently dense to minimize soil
erosion. High growing grasses can result in the loss of the lower, denser growth of
grass, which can lead to rather sparse vegetation that does not hold the soil. It is
recommended that mowing be conducted on a limited basis (2-3 times per year) to
provide an effective vegetative cover, at least during the first couple of growing
cycles. The maintenance measures discussed seem adequate. The seeding blend
discussed on page A-2 is an example of a mixture that may be effective and require
minimal mowing since the Fescue does not grow exceptionally tall and the Bermuda
does provide a root structure.

GAl concurs with the VDEQ comment on mowing as it relates to plant growth
and root structure. A statement was added to indicate that mowing will be

i
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conducted on a limited (2 to 3 times per year) basis. See page 7 of the Closure
Pilan.

9 CP, page 11: The groundwater monitoring requirements for industrial waste landfill
that is provided in 9 VAC 20-80-300 of VSWMR may be a good resource in the
development of the groundwater monitoring program.

The referenced regulations will be consulted for guidance when appropriate
for any changes in the groundwater monitoring system. Since the FGD
material is a different material, the groundwater monitoring program will be
evaluated to determine if changes are needed prior to placement of the
material in the upper pond. No further action is required.

6. CP, page 16: Some more discussion is needed to explain the term “exhibiting
erosion.” It is suggested that a maximum allowable size of rill be defined.

We have changed this section to have channel erosion repair begin when a
4-inch deep rill occurs. See page 14 of the Closure Plan.

7. CP, page 17: In the discussion of post-closure maintenance activities, more specific
gwdance should be provided to enable plant personnel to determine when the
stormwater features must be cleaned.

This section has been revised to indicate that sediment removal will begin
once the accumulated sediments reach a depth equating to 25 percent of the
hydraulic capacity. See page 15 of the Closure Plan.

8. CP, page A-1: Is the cover soil to be placed over the compacted surface of the CCB,
or is the surface to be scarified prior to placement of the soil?

The cover soil can be placed on the compacted CCB surfaces. See page A-1
of the Closure Plan.

9. CP, Page C-1: The inspection frequencies are good.
No response necessary.

10. CQA Plan, Table li-4, page [I-8: The testing frequencies are adequate.
CQA Plan, page lli-2: The instruction is that the geotextile be kept under tension
during installation. Would it be reasonable to recommend that the material be
deployed down the slope?

No response necessary to testing frequency comment. ‘Deploying’ a geotextile
downslope would help to ensure that the material is under tension, but may
not be appropriate for all installations. For greater flexibility in material
placement, we suggest that the requirement that it be ‘kept under tension
during installation’ remain as written. No further action is required.
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We believe that these responses adequately address the VDEQ questions and
comments. As you requested, we have revised the Closure Plan in accordance with our
responses above. Changes were not necessary to the Phasing Plan or the Construction
Quality Assurance Plan.

As always, please do not hesitate to call me if you have any questions.

Sincerely,
GAI Consultants, Inc.

Engineerir;g Manager

TNK:CLN/cwi
9641037-ltr-cln/cwi132

Enclosures
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CLOSURE PLAN - UPPER (EAST) POND
CHESTERFIELD POWER STATION
CHESTERFIELD COUNTY, VIRGINIA

L Introduction, Background of Site, and Closure Summary

A. Introduction

This Closure Plan for the Upper (East) Pond at the Chesterfield Power
‘ Station describes the closure of the existing, permiltted facility,
------ Permit No. VA004146. The location of the site is shown on Figure 1.

Included as a part of this Closure Plan is the description of the final

cover, which will consist of 12 inches of soil material capable of supporting

vegetation. Design calculations for the final closure are included in the

appendices.

B. Background of Site

- The Upper (East) Pond is an unlined, diked disposal site that was
constructed in 1983 for long-term disposal of fly ash, bottom ash, and coal
mill rejects, containing small amounts of pyrites. These materials are
commonly referred to as coal combustion by-products (CCBs) and now

- include other types of materials, such as, but not limited to, flue gas emission
control waste material. Historically, material was transferred from the lower
west pond to the Upper (East) Pond about every three (3) years. Foflowing a

----- material transfer in July 1996, however, the Upper (East) Pond was reaching

b - capacity and Virginia Electric and Power Company (Dominion), as part of

their permit requirements under VA004146, prepared and submitted a

Closure Plan for the facility. Dominion proposed to effect the closure of the
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Upper (East) Pond by the continued placement of CCBs within the pond.

The Closure Plan was reviewed and approved by the Commonwealth of

Q.

Virginia. By submission of this revised Closure Plan, an
associated documents, Dominion proposes to continue the closure of the
Upper (East) Pond by placement of CCBs on the interior of the dikes, but

under different criteria.

C.  Closure Summary

Closure of the site will occur simultaneously with the continued
placement of CCBs, which will occur generally from east to west. Surface
- runoff will be handled with benches, lined or paved slope drains, surface
swales, and perimeter collection channels. As final CCB surfaces are
obtained, a 12-inch-thick final soil cover will be placed, then fertilized,
seeded, and mulched. The final top surface will drain toward surface swales
at a minimum two (2) percent slope. The surface swales will outlet into the
slope drains around the site.
After CCB placement has been completed and the entire site has
,,,,, been stabilized with vegetation, post-closure care will commence.
-_ Post-closure care of the facility will contihue for a period of five (5) years.
Post-closure care will consist of regular site inspections, and routine site
maintenance. Following post-closure, the temporary sediment pond will be
filled in and flow from the two (2) perimeter coliection channels will be
combined into one culvert and discharged through the dike near the

i southeastern side of the pond. Detailed information pertaining to the site

; f g
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closure and post-closure is presented in the following sections. Ground

water and surface water monitoring will continue per the VPDES Permit.

A. Closure Activities

1.

Closure Plan Time Frame. As final CCB surfaces are obtained during
CCB placement, final closure will be performed. Based on the current
CCB production of 300,000 cubic yards per year, final closure is
expected sometime near the year2028. However, additional
environmental controls, e.g. flue gas emission control scrubbers, may
be added to the Chesterfield Station around 2008 to 2010 and the
final close year would be expected to change. If added, the amount of
CCBs will increase and is estimated to be an additional 120,000 cubic
yards per year. This would bring the annual production to 420,000
cubic yards. The flue gas emission control waste material would be
co-mingled in the upper pond with the other materials removed from
the lower pond, and, if all material goes to the upper pond, the final
closure would be expected sometime near the year 2023. However,
implementation of CCB utilization options could extend the site's
useful life to a later date. For example, the flue gas emission control

waste material may be used in the production of wallboard. Also, ash

that has been placed at the site has been removed for other beneficial 7

purposes. This practice is anticipated to continue.
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If the site were to be closed before the final depicted

configuration is achieved, the final cover and drainage channeis would

still be constructed as described in this plan and as shown on the
Drawings. The only difference would be that the final top surface
would be at a lower elevation and would have a slightly larger surface
area. A minimum two (2) percent slope would also be rﬁaintained for
surface drainage.

Closure Performance Standard. Post-Closure maintenance will be
minimized by implementation of the following features, which are more

fully described in subsequent sections of this plan:

Final grading/surface water drainage channel system providing

positive drainage away from the site

. Erosion-resistant channel linings
. Vegetated cover soil
. Regularly scheduled facility inspections

The site will be covered with a vegetated soil cover to reduce the
potential for erosion and infiltration. The closure materials are CCBs,
hence no waste decomposition products are expected.

CCB Placement. As the CCBs are placed, the working surface shall
be graded in a manner to drain toward the lined slope drains. Grading
shalt be performed such that ponding of water is minimized on the

surface.
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Around the perimeter of the pond, and for a distance of at least
50 feet inward from the final surface, the CCBs shall be placed and
araded in lifts not exceeding one foot. Each lift chall be com
optimum moisture, within a tolerance of plus four (4) percent or minus
six (B) percent of optimum, to a minimum density of not less than
95 percent of Standard Proctor maximum dry density. This may
require additional compactive efiort to achieve. Elsewhere within the
upper pond, material shall be placed and compacted at optimum
moisture, within a tolerance of plus or minus eight (8) percent of
optimum, to achieve a minimum density of not less than 92 percent of
Standard Proctor maximum dry density. Surcharging techniques,
such as storing the CCB material in stockpiles at least 15 feet high
may be used to achieve the compaction and moisture requirements.

Fugitive dust shall be controlled at the site as required. A water
truck and/or other methods will be available to spray the haul roads
and active surfaces to control fugitive dust.
Final cover soil is to be carefully placed above the CCB surface. Soil
used for cover will have physical and chemical characteristics
conducive to the establishment of vegetation and be free of wood
fragments, rocks over three (3) inches in size, and other debris.
Placement of the soil will be monitored at all times. The soil material
shall be acquired locally from nearby sites, such as on-site (Dominion

property), the Chesterfield County Proctor Creek Wastewater

gai
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Treatment Plant, or the Shoosmith property. When on embankment
slopes, the soil shall be placed from the bottom of the slope up to the
top, and shall be placed in one 12-inch thick lift. The 12-inch thick lift
shall be compacted with a minimum of two passes of the track area of
the dozer used to place the soil. Tracking of the soil shall be up and
down the slope, not transverse.

The proposed final cover vegetation will be a low maintenance
species that does not require mowing. It will be chosen for it's
demonstrated adaptability to growth in a wide range of soils. The
seed mixture will include perennial cool-season grasses
(e.g., Perennial Ryegrass or Tall Fescue) and a nitrogen-fixing
perennial legume (e.g., Sericea Lespedeza). A complete description
of the cover vegetation and fertilizing, seeding and mulching
requirements are provided in Appendix A.

Maintenance Needs. The cover system is designed to function
effectively with minimum maintenance needs. The top surface will be
graded to provide positive drainage and to minimize ponding;
embankment side-slopes will be graded at 3 horizontal to 1 vertical
(3H:1V), with 20-foot-wide benches placed every 25 vertical feet
maximum, which will minimize erosion. The vegetative cover
specified will be monitored closely after major storm events,
particularly in the establishment year and will be reseeded and

mulched as necessary. The vegetation species will be chosen so as

gai
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to require mowing on a limited basis (2 to 3 times per year), and notto
}l require maintenance fertilizer. Nutrient cycling and biological nitrogen
= ' fixation (by the perennial legume) will maintain and build fertility levels.
Large woody plants will be cut down and the stumps treated as

f J necessary.
P 6. Surface Drainage and Erosion. A surface water drainage system
J has been designed to provide run-off control at the facility. No
,‘ l run-on control is necessary since the pond does not receive any
runoff from off-site. Benches located at the site have been designed
to collect and convey surface runoff from the 3H:1V slopes to the
slope drains and perimeter collection channels. The perimeter
(" channels convey the flows to the temporary sediment pond located at

the eastern end of the site. Allchannels are designed to

; _ accommodate the 25-year, 24-hour storm. The benches were

designed at a slope of one (1) to three (3) percent, the slope drains

i,

were designed at a maximum slope of 33 percent and a minimum

L slope of five (5) percent, and the perimeter collection channels were
| designed at a grade of 0.4 percent. The benches and
périmeter channels will be fertilized, seeded, and muilched the

bt same way as the final cover on the rest of the site. The slope drains

. will be lined with concrete, concrete-like material, or paved with an
Engineer-approved lining. The haul roads shall be constructed as

shown on the Drawings. Bituminous-coated corrugated metal

| i
i -
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‘ i pipe culverts will be used to convey the 25-year, 24-hour storm
f R flows underneath the haul roads and ultimately underneath the closed
- ' temporary sediment pond, where shown on the Drawings. The layout
and details of the channels are also shown on the
l‘ Drawings. Hydrology and hydraulic calculations are provided in
1 Appendix B.
Soil material that may erode during construction will be
z intercepted and channeled to the on-site sediment pond. Eroded
1— i areas will be repaired. Calculations have been performed to estimate
""" erosion rates for the post-closure period (see Appendix B). The
ll\ estimated rate of cover erosion was calculated by using the Universal
(1 Soil Loss Equation. The maximum estimated erosion rate was
| calculated to be 1.7 tons per acre per year for the final vegetated
l - surface. The estimated erosion rate is less than the accepted
j' : maximum soil loss rates, which usually range from 2 to 5 tons per
acre per year.

!
{ 7. Stability and Settlement. Stability of the CCB placement areas was

demonstrated by calculations performed for the design. These

e
L .

] calculations are included in Appendix B. Based upon research
J performed, it was established that Chesterfield County has a seismic
coefficient of 0.075 which indicates that the Upper Pond site is not
susceptible to significant damages due to earthquake activity. This

|
L coefficient was taken into consideration in the stability analyses.

[ gai
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Stability of the site was analyzed for three (3) cases. The first

case is for 1998 conditions, the second case is for CCB placement to

age is for CCB

elavation 80, and the third ¢ far C lacemeaent to

p!
elevation 130. Given the variability of subshrface soil profiles,
geometry, and conditions around the perimeter of the pond, nine (9)
sections were assessed. The factors of safety against a circular
failure are summarized in Table 2 (Sheet 4 of the stability calculations,
Appendix B).

The factors of safety for most of the cases under seismic
conditions analyzed were above 1.5. Exceptions were found in the
unstable areas at the eastern end of the site that are referred to as the
North and South dikes (Sections H-H and I-l, respectively, Table 3,
Sheet 4 of the stability calculations). Many of the factors of safety in
these areas were below 1.5. Note that these factors of safety are
conservative since they take into account the seismic coefficient anda
higher than expected phreatic line through the dike. However, due to
these lower factors of safety at the eastern end of the site, closure will
involve terminating CCB placement for these areas at the same
elevation as the top of the dike. Note that the factor of safety does not
decrease for the additional CCB placement behind the dike. These
éreas and the dike will be monitored for movement. Maintenance

action will be taken if and when needed. Most of the factors of safety

for the second and third case (CCB placement to elevation 80 and

gai
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elevation 130, respectively) were above 1.4. These results represent

reasonably dry (i.e., not saturated) conditions for the CCB, conditions

and/or dikes) could lead to lower factors of safety.

Since the site closure will be performed over a time span on the
order of 20 to 30 years, much of the anticipated settlement will occur
during construction. Given that the CCB material is expected to have
a density of at least 92 percent of Standard Proctor maximum dry
density, 95 percent around the pond perimeter, and placed in an
unsaturated condition, post-construction settlement _of the material
should be relatively small. The calculations provided in Appendix B
indicate that a maximum surface settlement of 1.1 feet can be
expected, assuming a final nominal maximum surface elevation of
130 feet above mean sea level (MSL).

Stability and site life calculations were performed using
anticipated material properties (unit weight, strength parameters, etc.)
based upon GAIl Consultants, Inc.’s (GAl's) experience with similar
materials and laboratory testing as presented in the éalculations. The
materials should be monitored and tested in the future, especially if
the flue gas emission control scrubbers are installed, and additional
engineering analyses should be performed to confirm the parameteré

utilized at this point in time.

g=u
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™
Freeze/Thaw Effects. The depth of maximum frost penetration is
expected to be less than 24 inches (see Figure 2). Freeze/thaw
effects are not expected to be defrimental. Any minor sloughing of
cover soil will be repaired.
Schedule for Closure. Many factors will dictate the actual schedule for
closure. The major factors include the CCB generation rate, with or
without the addition of scrubbers to the station, and possible beneficial
use applications. Itis anticipated that the site will be closed in two
phases. Using a CCB placement rate of 300,000 cubic yards per

year, (i.e., without scrubbers), Phase |, consisting of 4 cells, will be

completed in about 2016. Phase I, consisting of 3 additional cells on

top of Phase |, will take another 12 years for completion. Accordingly,

an anticipated closure date for the site could be the year 2028. If
scrubbers are added in 2008 and 2010, the placement of CCBs is
expected to increase to 420,000 cubic yards per year. Undér this
scenario, Phase | would be completed in 2014 and Phase || would
require nine additional years and be completed in 2023.

A possible closure schedule for the site is shown on Figure 3.
Security and Posting. Signs will be posted at the locking gates at all
facility access points and unauthorized entrance is prohibited. Vehicle

access to the site will be controlled by bar gates secured with lock and

barriers (surface water channels, post barricades, or severe slopes).

g=l

key. Vehicle access adjacent to the gate will be denied by physical |
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Monitoring. Both ground water monitoring and surface water
monitoring will continue throughout the closure period and will be
performed in accordance with the tarms and conditions of
Pollution Discharge Elimination System (VPDES) permit. Surface
water monitoring will occur at the outlet of the temporary sediment
pond, currently Outfall 005. The ground water and surface water
monitoring requirements of the VPDES permit will be modified prior to

the introduction of flue gas emission control waste material.

B. | Post-Closure Activities

1.

Security. Vehicle access to the site will be controlled by bar gates
secured with lock and key. Vehicle access adjacent to the gate will be
denied by physical barriers (surface water channels, post barricades
or severe slopes). No CCB material will remain exposed upon
completion of closure. Access to the closed site will not pose a health
hazard.
Ground Water Monitoring System Maintenance. Maintenance of the
ground water monitoring system will consist of repairing any damaged
materials (e.g., protective casing) as needed, as observed during
regular inspectidn (see ltem 11.B.3, below) or during sampling (see
ltem 11.B.4, below). If any irreparable damage occurs, the appropriate
part or parts of the system will be replaced in kind.

Since the facility will accept CCBs, no gas generation should

occur, hence no gas collecting/venting facilities will be installed.

qai
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The perimeter collection channels will continue to convey

surface runoff and will be cleaned as required to keep them free-
flowing.
Inspection Plan. Inspection during the post-closure care period will be
performed for the items noted below. The frequency of inspection is
detailed in Appendix C, Table C-1. Inspections are scheduled
frequently enough so that any potential damage that might occur
between inspections will be detected and repairs can be performed
before significant harm can occur. Appendix C provides a checklist
for facility inspections.

o Security Control Devices. The serviceability of the locking
gates will be inspected during regular inspections.

. CCB Placement - The entire CCB placement area, including
top surface and side-slopes, will be inspected for slides,
settlement, and displacement, and cover condition (see below).

@ Existing Upper (East) Pond Dike - The dike surrounding the

| placement areas will be inspected for slides, displacement,
seepage and erosion.

) Cover - The final cover will be inspected for erosion and for the
condition of the vegetated cover, i.e., gaps in vegetation or
presence of undesirable trees or brush.

. Surface Drainage System - The surface drainage system,

including benches, slope drains, haul road drainage channels,

g
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surface swales, perimeter collection channels, and culverts, will

be inspected for erosion, integrity of channel lining, ponding,

and arctimiilatad cadimant
N el el e W L) el el WS NS N %Wl BN

J Ground Water Monitoring System - The ground water

(: monitoring system will be inspected for the general integrity of
2 the wells, well casings and protective casings.

- 4. Monitoring Plan.
:E . Ground water monitoring will continue during the post-closure
} period in accordance with the terms and conditions of the
s VPDES permit.

. In addition, water from the temporary sediment pond will also

be sampled in accordance with the VPDES permit. Sampling
will continue until the sediment pond is closed.
b Maintenance Plan. Maintenance during the post-closure care period

1 “will be performed as discussed below, based upon the facility

] inspections described above and in the checklist in Appendix C.
J . Security Control Devices. Any portions of the locking gates
i 1 which might be damaged will be repaired or replaced.
- o E-rosion Damage Repair. Any areas exhibiting 4-inch rill
J[ erosion will be repaired by replacing and compacting the
J material in kind to design grade/specifications, and reseeding

the area to the specifications. Application of additional

fertilizer, selective herbicides, rodent control measures, etc. will

gai
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be implemented as necessary. Follow-up monitoring of the

repaired area will be conducted to ascertain the integrity of the

repair.

“ Settlement, Sliding, or Displacement. Any areas at the closed
site exhibiting evidence of settlement, sliding, or displacement
will be examined to determine the cause of the movement.
These areas will be backfilled with additional CCBs or soil

ii material as needed to maintain positive drainage and the

7y integrity of the closed site. Any backfilling will be performed in

accordance with the site/closure specifications, including

{ | seeding. If the condition reoccurs or persists, or if the severity

. of the condition initially is judged to warrant it, a detailed

- investigation of the cause will be performed, and remedial
action will be undertaken.

. Surface Water Drainage System. The channel linings are

designed to withstand anticipated flow velocities. Maintenance

L of the surface water drainage system will consist of removing
sediment and/or undesirable vegetation from the channels and
| culverts once accumulated sediments reach a depth equating
“ to 25 percent of the hydraulic capacity. Eroded areas will be
{' ' repaired by backfilling and reseeding according to the
) specifications. Damage to culverts will be repaired; structure

|
Le replacement will be performed if needed.

| % gai
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. Ground Water Monitoring Wells. Any damaged portions of the

monitoring wells and/or their protective casings will be
replaced in kind. The protective casings are steel casings with
locking covers to minimize' tampering or damage due to
vandalism.
Training. Company personnel responsible for post-closure
monitoring, inspection, and maintenance will be under the direct
supervision of the company's engineering staff during performance of
these duties.
Sediment Pond Closure. Following post-closure monitoring, the
temporary sediment pond will be closed. This will be accomplished by
constructing drainage modifications and by placing fill material. Flow
from the two (2) perimeter collection channels will be combined into
one (1) culvert, which will discharge through the dike in the vicinity of
the existing riser structure and 24-inch diameter discharge pipe (see
Drawing V-96-410-F14). The concrete riser will be demolished and
removed from the pond, along with the 24-inch diameter discharge
pipe. The larger replacement pipe that combines the two (2)
perimeter collection channels will be the only surface drainage
discharge point from the site. The pond will be filled in stages with
either CCB or soil, or a combination thereof, in such a manner so that
the water quality of the discharges from the site are maintained. As

the pond fill reaches elevation 40, a final soil cover will be placed and

gai
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the surface will be limed, fertilized, seeded, and mulched according to

Appendix A.
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Approximate frost-depth contours for the United States, based om a survey by the author
of a sclecied group of aitics. :

AVERAGE DEPTH OF FROGST PENETRATION {IN])
BOURCE: W&, DEPT, OF COMMERCE WEATHER BUREAU

EIGURE 2 FROST DEPTH DATA

e

From: Foundation Analysis and Design, 4th Ed., J.E. Bowles, p. 305,

and Architectural Graphic Standards, 8th Ed.,- J. R, Hoke, Jr.
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o Virginia Power - Chesterfield Closure
Closure Schedule
CRB 8/22/97 Rev. MRL 2/10/98 Rev. GJA 4/24/03
Chkd: MRL _ 5/15/63

n CLOSURE SCHEDULE
3 Cell Volume Volume Life Closure Year
ol Expectancy
_ (Ac-t) (yd) ()
! * *
% 1 625.55 1,009,298 3.4 2001
2 827.05 1,334,417 44 2005
3 979.18 1,579,874 4.8 2010
4 91124 1,470,253 35 2014
Subtotal
; 4 X
(Phase ) 3,343.02 5,393,842 16.1 2014
;* 5 655.90 1,058,278 2.5 2016
""" 6 774.79 1,250,092 3 2019
7 754.23 1,216,930 29 2022
; Subtotal
= 4. 25,29 8.4
3 | (Phase IT) 2,184.93 3,525,299 2022
Pond Area ** 151.20 243,956 0.6 2023
= Total 9,163,097 25.1 2023

i * based on 300,000 cubic yards placement per year starting in 1998. In year 2008, Scrubber 1 is
assumed to be operating and will increase the production by approximately 60,000 cubic yards. In year
2010, Scrubber 2 is assumed to be operating and will increase the production an additional 60,000
cubic yards per year. At this point, the total production will be approximately 420,000 cubic yards per
year,

** based on the temporary sediment pond filled in with CCB's

FIGURE 3

Path:P:\1996\96410\D37
ashproduction_vapower.xls
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SURFACE PREPARATION, FERTILIZATION,
""" SEEDING, AND MULCHING REQUIREMENTS
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APPENDIX A
SURFACE PREPARATION, FERTILIZATION,
SEEDING, AND MULCHING REQUIREMENTS

A. The establishment of vegetation on exposed areas of the CCB surface is necessary
to control erosion. Establishment of permanent vegetation requires a growth
medium both physically and chemically capable of supporting plant growth and the
proper selection and planting of compatible grass and legume species. The major
operations involved in vegetation shall include excavation, redistribution, and
conditioning of topsoil, and the seedbed preparation, liming, fertilizing, seeding,
mulching, and maintenance required for the establishment of a suitable stand of
vegetation.

B. A one (1) foot thick cover soil will be placed on the compacted CCB surface to
provide a final growth medium for the vegetation. The cover soil may be the same
soil as was placed as temporary cover as long as vegetation can be properly
established and maintained. The cover soil is required over all CCB surfaces at the
site.

Following initial placement and compaction, the finished soil surface shall be
thoroughly loosened to a depth of between six (6) and nine (9) inches by discing,
harrowing, or other methods. All soil irregularities shall be satisfactorily corrected

before liming, fertilizing, seeding, or mulching.

C. Cover will be obtained from one of the borrow areas listed in this plan.

D. An adequate number of samples of the borrow material shall be obtained for

analysis. The analyses shall be performed by a qualified soil testing laboratory.

gai
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The analyses results will provide fertilizer formulation as well as the application rates
for the lime and fertilizer.

Based upon the characteristics of the material as determined by the tests performed
to establish lime and fertilizer application rates, a species composition of a seeding
formula(s), a corresponding application rate(s), a time schedule for seeding and a
method of application will be prepared. The seeding formula shall include cool
season grass(es) and a nitrogen-fixing legume to ensure against nitrogen depletion.
As an alternate method, one (1) of the seeding mixtures recommended in the 1992
Virginia Erosion and Sediment Control Handbook may be used for the final cover
soil vegetation. The recommended seeding mixture is the "L.ow Maintenance Slope
Seeding Mixture for Coastal Plain Areas". This seeding mixture is found in
Table 3.32-E of the Virginia Erosion and Sediment Control Handbook, Standard and
Spéciﬁcation 3.32, "Permanent Seeding". This seeding mixture consists of
Kentucky 31 TalllFescue, Common Bermuda Grass, Red Top Grass, a seasonal
nurse crop, and Sericea Lespedeza. The seeding rates and application
requirements shall be as specified in Standard and Specification 3.32.

Soil will be placed only when in a moderately dry condition in order to minimize
clodding and compaction which can result from multiple passes with construction
equipment. Soil used for cover will have physical and chemical characteristics
conducive to the establishment of vegetation and be free of wood fragments, rocks
over three (3) inches in size, and other debris. Cover soil placement will be
inspected periodically to assure that the proper depth and soil densities are

achieved. The surface will be left in a rough or furrowed manner along slope

i
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contours to minimize erosion and maximize available soil moisture during the interim
period between soil covering and seeding operations. Final grading of the soil
covered areas will be accomplished to assure free drainage with no depressions or
drainage courses.

Liming, fertilizing, mulching and permanent seeding will be performed to the extent
possible between the dates of March 1 and June 15 or between August 15 and
October 15. If cover sail is placed during times other than the above-specified
periods, temporary seeding shall be performed according to the 1992 Virginia
Erosion and Sediment Control Handbook. No seeding shall be done when the
ground is frozen, excessively wet, or otherwise untillable, or when prohibited by
Dominion due to excessive wind.

Completéd slopes shall be seeded and mulched within 15 days of final grading. Itis
the intent of the specifications that the duration of exposure of the construction
slopes to the elements be as short as possible to minimize the potential for erosion
and subsequent water poliution.

Prior to seeding, a seedbed shall be prepared on all slope and top surfaces in such
a manner as to enhance seed germination, optimize plant root penetration, increase
infiltration, minimize soil erosicn, and optimize available water within the rooting
zone. Seedbed ﬁreparation shall be accomplished by discing, harrowing, or using
other suitable methods over the area in order to loosen the upper six (6) inches of
cover. Fertilizer and other soil amendments may be incorporated into the soil during

this operation.

nai
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...... J Mulching material shall be free from mature seedbearing stalks or roots of prohibited

or noxious weeds. Mulches for seeded areas shall be one or a combination of the
following: hay, straw, or wood cellulose. Hay and straw mulching shall be well
— cured to less than 20 percent moisture content by weight and shall contain no stems
of tobacco, soybeans, or other coarse or woody materials.

Hay shall consist of timothy hay, mixed clover and timothy hay, or other
Dominion-approved native or forage grasses. Straw mulching shall be eithérwheat
or oats straw. Wood cellulose shall consist of specially prepared wood cellulose
B fibers containing no growth or germination inhibiting factors and shall be dyed green,
™ unless otherwise specified. Wood cellulose fiber shall be furnished air dry in
| packages not exceeding 100 pounds gross, with net weight indicated on the
package. |
K. Muiching shall be placed within 24 hours after seeding and shall be placed over all

seeded areas. Mulching shall be placed uniformly in a continuous blanket at a
..... / minimum rate of 3,100 pounds per 1,000 square yards. The depth or rate of
| application may be increased based upon the materials, season, soil conditions and

method of application. A mechanical blower may be used to apply mulch material,
- provided the machine has been specifically desighed and approved for this purpose.
Machines which cut mulch into short pieces will not be permitted. Mulching shall be
anchored by the use of twine, stakes, wire staples, paper or plastic nets, or by other
methods approved by Dominion. Wood cellulose fiber, when specified, shall be

% applied hydraulically and may be incorporated as an integral part of the slurry after

OFFICIAL COPY

Oct 23 2019

S oAl



Dominion Energy North Carolina

Post-Hearing Exhibit 6
Docket No. E-22, Sub 562

Page 37 of 184

A-§

the seed and soil supplements have been thoroughly mixed. It shall be applied

uniformly at the rate of 320 pounds per 1,000 square yards.

L. Where seeded areas have become damaged by erosion or additional construction

operations, the affected areas shall be promptly regraded, limed, fertilized, and
reseeded as originally spediﬁed. If the seeding and soil supplement work on a slope
has been satisfactorily completed, and erosion, slide, or slip occurs which requires
redressing, excavation, or the establishment of a new slope, the seeding and soil

supplement operations shall be performed again.

M.  Areas that have not established a satisfactory vegetative cover at the end of one (1)

growing season shall be reseeded, limed, fertilized, and mulched as originally

specified.
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CALCULATIONS
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Gravel haml coade gy ©
Temfpmrjj ﬂtlfmn‘l‘ PLW\A Ppol : ; foo

(Cﬂ"-’ﬂ&}, {\;r }\WAIOLOA}{L ib;l glovp sl
@ QeF@} Teble 2-24 oPeﬂ ace  Gonad Londffen ( Grags cover 15 07.;:)
) b
(O Lot ®) TaLLf- 2-22 O{D.?r\ ffﬂ.q/ Fé\ﬁ" Conofu#on CGVO'SE‘ CoveEr 50%1{4\ 7.574)
aN="117 &r i..jgfrolaff;_ colf erv]o oA ; _
@ Ref @1 Table 2-24 OPM space Boc Gonddon ( erass cover £ % %)

cp =8 dor ‘jcl,fa{pjig %{lému(o Cc —» (st 85 Mo matth bae CCB

D) fém&a«kﬂf@ bed roulty oF C.CB S}}b\n vojuer  from 3x10'4cm/59c_ Ta
l.& X & = tim lﬂ‘- Th(fﬁ e ‘f\jfl'c-&( ,.D'F ’h']f{ A w\cl B §n;‘13'-
hse (N= BS ("l\»\P'\L&\ ?E(‘meale_ osh e pud dose. 4o Mmlxﬁ gmilulﬁtﬁl o) Hse B)
) @ e“'F®] Table 2"24} Grave| Poa:!/ (N =89 fo Ajimlnjf'c. ol grup &
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L &EFr(®
Table 3-1.—Roughness coefficients (Manning’s n) for
sheet flow

Surface description ' n!

Smooth surfaces (conerete, asphalt,‘ gravel, or
BAER S0l cnmsrmeaiisio sy b S e 0.011
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p.03% & £(R { ro vag{‘l‘ﬁ‘hon\

Fallow (noresidue) . ovverinniernininnnnnnss 0.05

Cultivated soils:
Residue cover <20% ...cvvvviinnniniannnnn 0.06

Residue cover >20% ...cvvviriinninnnnnnns 0.17
E Grass: Dl =
) SHot grans Drate coues s svmus dRaeaEs o 015
L DenSe pragsesl e iy s Sieees 024 o
| Bermudagrass......coeciieisanisaniiaenses 0.41
' Range (natw-al) .......................... 0.13
‘I Woods:® -
Light underbrush, o ovcaswmu cais o smaiy s -7 0.40
Dense underbrush ..o vvvevvnnireevnneneanns 0.80

'The n values are a composite of information compiled by Engman
©(1986).

| 2Includes species such as weeping lovegrass, bluegrass, buffalo

* grass, blue grama grass, and native grass mixtures.

! SWhen selecting n, consider cover to a height of about 0.1 ft. This
é is the only part of the plant cover that will obstruet sheet flow.

| ¥ Rough Juifece ( bac 5»2\1 o(‘nl ele. : ejm&l bud mol smooth Ve & .—om\)

ceB W/ poor vepetwion
el w%%r"?&ﬂh\w :
fnel  cover W DMJ, \,e.gz.‘\'kjt‘f"f‘-
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f: CHKD. BY /?;"J ,’57 DATE 23 S 2 SHEET NO. q OF "[0 Enginears e Gebiogists ] Plannerﬁ
b ) Environmental Specialists ™
' st TP : 7% . = LL
ODHALLOW LoNcenTrATED FLowW Rek @ o
Beleence Fi&uffv -1 ; USDA sScs TR-55 '
»
.50 - > o
. ~
.4 FE o]
i - Fid ("]
pra |
) 7]
_ y 4 o
7
. 4
.20 -
1 S T ].O - ‘g E
} & -
~
+ —
- G
J @ - /
= .06 o
z w - 4
4 @
o4 - :
=
: 3
\. £ .
szl 3 -
Fi
B |
.02 i ;
r N 7
| > 7
| Q .
| SAE
| /
2|
L =
.01 7
|
[ 1]
} /
Py
X .005 - :
- i H | i [ I R R | |
, 1 2 4 6 10 20
B ' Average velocity, ft/sec '
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(18

o

BE NCHES -

o

o

N

T\,lPi‘cal bench |-€-v:)-‘H'\ s less +hen  looo d 4 How-crtf; g

Some  Denchues NGy be os {D':j as (200", Check 4ha cafmu‘ﬁj

s a (200" [QU b{ncl'\.

@ Tpical  bench SPpma‘f‘nj

Aeeaz (o't 25") x 1200 = 17 Geo 6™

: @ gaes
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VCHKD_ BY ZZZ P pATE _ 23 SEF2TF sreere, N Gp, I Engineers e Geologists e Planners
Environmental Speciaiists
o g : . gl (| R S e
TiMe  OF Conced TRATIS
. - Reference = USDA &S TR-55
Ciccle oné: Present {Daeveloped BEN CHES
Circle one: @ 'I'E"chrough subareaa
NOTES: Space for as many as two segments per flow type can be used for each
worksheet.
Include a map, schematic, or description of flow segments.
BREA e coemmmmemommansssmssaonssmass VQBE*G‘{"A CeB
: Fnal  Cover
:‘Shee: flow (Applicable to T, only) Segment ID '
1. Surface description (cable 3-1) sevsesensses Grﬂss C/C% .
2, Manaing’s roughness coeff., n (rable 3-1) .. D.24 .03
) 3. Flow length, L (total L € 300 £r) «evversnns e | BZ 82
4, Two-yr 24~hr rainfall, ?2 T Ll S in 3-5 ’55
8. AAA G008y § wawewsnanwsewnrenpy e 0.33 0.%3
6. T: - .9.'_08?—5_%.‘}. Compute T, suuuns hr O‘Db * 0.0\ +l ¥
?2 s
Shallow concentrated flow - Segment 1D
7. Surface description (paved or unpaved) .....
8. Flow length, L sievesisavesanitsinnnsnsssnes ft
9. WarercourSe SLOPe, S sasseecsasssssisrasssas fe/fc
10. Average velocity, V (figure 3-1) .s.ievsvusene fEfs
11.“{‘: 'Tgté'd—g Compute T, «evess hr - + |+
Channel flow Segment 1D [ J
15, Chanill SI0FE, ¥ nwwenwenmearen s SEIEE ©. o\ & ,.o0\
16, Manning's zoughness coeff., n .... 0‘04‘ 0.0%
14 Esfimete v ....... £e/s 2.5 2.5
TR T B ... e |1200 _ \2oo _
19. T, ﬁ-i—s-:):o—-{; Compute T, ...v.s hr 0,“]_+L _Q_nl3]+[ l+]
20. Vatershed or subarea T, or 'I'; 7
1 fadd Tt in steps 6,11, and 19) saveves hr. 0 '2'3 D».(Zl-

CN =14

CM:@S
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CHKD. BY paTE 23 SEP 7F SHEET NO. iz OF 10 Engineers o Geologists e Planners
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Store  PeanS

T}]tr‘( are Lo 5]45/){ drGins /p{O/DDJ—gJ /)6-{" +hx nte. Calcul ate
fﬁ.n. Mmayimum  peck olrnl\agg, thet  would occur o any oF tha
o S/D/Dt d(a»r’h(}aa Qeﬁjn all  Nx ﬂ»fa draing o handle this fge@}(_
clJ‘S‘f-‘nMj»c.

Ci” 1 achve (:rca wocshet QLp—‘H.OfZG-"MEILfL)

All of tha addtee grea i< onstorefivel, assumed . Ao

) distharse to the slope deain on tiw SoUth side..

Cell 5 adbive  (geo work sheds Q- 4lo-33- ppL2)

Duﬁnj 'Hd infhel nsduhon s cell Sj May/mu
Cimlh”j‘ (ib & 6)9 £ cl(m“n {}LOMU Sl (. A cpnfe(vz.h"vt‘lj
\Wja oree.  has beew cl{pcokc! b Ak {Ipfz deain on Fhe
Sgu\‘w\ Sic\«l.

| Tha 3((_0.:1-(( s the Awo fu—b/ cli‘svh&!jc:’ for Hs Tuo
coses  dustribed  abave  will be wsed do design oll F Hha
Skn?a dcains.
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LRUMOF‘F Corve Nompee Aup Runorr

Circle one: Present

Developed

Slope Deain

(Cell 4 ad*iw)

Workthut F6-4l0-33- MRLZ
l. Runoff curve number (CN) Effert‘ncc : UspA  §¢s Te-SY
Soil name Cover description Area Product
1/
and ) _EN = of
hydrologic (cover type, tteatment, and o~ CN x area
i : (o =
group hydrologic condition; ™~ l 1 gacges
percent ilmpervious; gl |l B mi=
unconnected/connected impervious T3l el L%
(appendix A) area ratio) S g1
( no ve._o\e,‘fm’nlbn) - o
L/ Use only one CN source per line. Totals = 15.2

CN (weighted) =

total product

total area-

= . Use CN =

85
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CHKD. avﬁ_}p_ DATE 22 SEFPZ7 SHEET NO. 14 OF o Engineers » Geologists e Planners
Environmental SpeCIaIists %

% i =

IME . OF COMLFMTQ ATL ON .

b kel o B B B Re&nme_- UspA S TE-55

Circle one: Present Developed R S(QPQ- @(0» - C Cell 7 QUH\!'&))
Circle one: @ Tt- through subarea ‘ wockdhwkt Q-4 lo—33 - mel

NOTES: Space for as many as two segments per flow type can be used for each
worksheet. -

Tanclude 2 map, schematic, or description of flow segments.
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e BT .
:-Shee: flow (Applicable to T_ only) Segment 1D A"B
1. Surface description (cable 3=1) ieeverens ) CC% G
2. Manning’s roughness coeff., n (table 3=1) .. 0.03
) 3. TFlow length, L (total L € 300 ££) .vvevsesns o« | |lOD
4, Two-yr 24-hr rvainfall, L R TR RR in ‘3-6
5., Land Slope, S veosvsesassnens s s DL ool
6. T, = 0_-03_7-5—(-‘%’——— Compute T, ..vee  hr | O-Olof¥ '*'T +
2
Shallow concentrared flow . Segment ID B‘-C-
7. Surface description (paved or unpaved) ..... U“IPI}'“A
8, TFTlow length, L seieccnerrrerascenccsoainrnnns fe 830
9., Watercoursa $10pe, S surrrrsseacns s . - O.el
10. Average veloeity, V (figure 3-1) ...veeuus o ftls “L" ‘
1. T, --ﬁ}m Compute T, «..cns hr 0. iSJ"' . J+ ) J+l
Channel flow Segment ID l
15. Channel slope, 5 suvvavavsvanes s TUALE
16, Manning’s Toughness coeff., M tisaarnnaniens
17. ' T
18, Flow length, L .eevsenrnee g o0 o Wi e :
L9 Ty = -5—6%'}-6-"? . Coumpute T_ ...... hr J+l ]“' ’ J-&-I
20. Wactershed or subarea T orf 'r'.: B
) {add Tt in steps 6,11, and 19) ..ieuss .hr‘ O'Zt
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j\ © CHKD. aY_Z/?L_?_ DATE 22 SEPF 7 SHEET NO. 15 OF 1o Engineers ¢ Geologists e Planners
A Environmental Specialists
B LRUMQFF—' C\JQVE. UMBER. Aup Ruvere
wl Circle one: Present Developed SlQPﬂ D(ﬁﬂn ( Ce” ) GUH\('L}
| ¥ F B
workghaot o-4io - 33-MRLL
B 1. Runoff curve number (CN) 'Ee’Ferenn-_ : UspA S¢S TR-SS
ui . » V
Soil name : Cover description 1/ Area Product
and CN =~ of
i hydrolegic (cover type, treatment, and e CN x area
group hydrologic condition; &1 T gacres
i percent impervious; of & S{Oni?
‘ unconnected/connected impervious Al owl ol
"""" (appendix A) area ratio) Al-gi &
Coal combusbon Y --])(\:sc[h.o'( :
(o vegetadory 85 (5.9 | 35].5
N Yogetated Rl il vt e 4 e
) (aped condflon | .2 310.6
pyj Use only one CN source per line, Totals = 20 -\ leLP{erg
) "\ . total product k2.3 2 »
o (”ElghFEd.) " total area 2. h 6 '-j"E . 83
!
i
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By MRL  pare 9/ !?1 {7 oroing. Qe = €033 CONSULTANTS, INC.
CHKD. BY ._27 W7 oare 233592 F SHEET NO. W ap AP Engineers ¢ Geologists e Planners

_ Sheet flow (Applicable to Tc only)

LIME,

Environmental Specialists *

Reference =

Circle one: Present Developed

Circle one: (:2) T_ through subarea

NOTES:
worksheet.

Include a map, schematie, or description of flow segments.

BRER - 5 ser = spimrimsampmmpinsssas:

Segment ID
1. Surface description (table 3-1} .ieeenceen i
2. Manning’s roughness coceff., n (table 3-1) ..

) 3. Flow length, L (zotal L ¢ 300 ft) «.esevenes  fE
4, Two-yr 24~hr rainfall, Py cenaruiennns irasee in
5. Land slope, 5 savecsnnsaninnans S e N e e fec/fc
6. £ & Eigg%giﬂ%%gli Compute T: wiwA hr

PZ s

Shallow concentrated flow . Segmenc 1D
7. Surface description (paved ;r unpaved) saees

8, TFlow length, L sescacenversvcncnes resvansen fc
9. Watercourse Slope, 5 seevssnsstssinvasisvansy fe/fe
10. Average velocity, V (figure 3-1) ..venvrenss fu/s
., 7. = 33%6_7 Compute T: ek & hr
Channel flow Segment ID
15. Channel slope, s ""‘"";"f""""""': fr/fe
16. Manning’s toughness coeff,, T covierevvnenns

17, ¥ awsewen EESE
18. Flow length, L siuvevrvssnnnse R B R e fc
19. Tt - 3353_3 Compute T: sredaims hr
20, MWatershed or subarea T, oF Tr

T

{add Tt in steps 6,°11, and 19) ..vceeus hf

USDA ScS_TR-5S.

OF _ (oNceN TRATION |

SIOPE' i 1 lell 5 aolive.) :‘|

Worlshad: Qo= 4lo =33~ ML

Space for as many as two segments per flow type can be used for each

Cell &

A-B

ccB

0.o3

(DO

3.5

©.0|

O.0lp|*

B-C

Unp atd

“18n

0.8\

L.

0.3+

Oct 23 2019

il

I+l 1

0. 19

el
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pEEm&TEE, CoLLEc:nohJ CHANVELS

Thaee are 5 pelwekr ollechion chamls PfcfoﬂJ #or
tha o, Owm i€ on tHa noeth side C«’x;\J He other 5 on Hu
soubh sida.  Both  channels will e O}Qﬂjrwcl ® hapdle
e maximum 79@,1:. dischacse  dhot- i5 expeckd P ocenr
‘[%musb\ﬁt"'l’f\z e sF He sle.  The MAX( M~ clfb"'!”“ja
chould seur M dha  gouthton Jno.m\ef) so thir i€ Ha channel
thet will b aﬂﬂ\ljzecl»

) Cell 5 gonve. { see wodishek b~ 410-33- ppL 2 )

A Loﬂsﬁm+M[\j [arga arex of cell S wWes
@\\I\ﬂ"\:)U(L gs A,pgg\r\o,fjl o +the southem SIQPQ.A(C%{!\..
L&fsﬂ. fO()ﬁ\of‘r‘f st el 2 ‘]"l\roujh 4 o Shown Ao
deatn A He owtheon  plledion  chenrel . Cells
Z fhovin 40 constdered gy ekly hare “fair™ grass

Jine” o mrxlxj e ‘{'QI'T‘P(NB ovtr.

Tite eloveld (ste wodeshedt q( - 4—!0-33'-*‘*?-*«3\

TL, .enJﬁ‘i“ K\(‘}f- Y a‘t‘&%"g w\i“L opd (ass,
Ths case wes m\ﬂi\‘uclwﬁﬁ show «HU\J Pne..l'.gjnn-ka.rge
redvudvon for  the dosed stie.
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Engineers ¢ Geologists ¢ Planners

Environmental Specialists

Ronoer  Curve Nomeee. Aup Ruwore

Cirele one: Present Developed

Pecimeter Collecton

thanne|

1. Runoff curve number (CN)

'Ef‘fe ence

(lell 5 redrve )

: UspA  SCs TR-SS

Wocksheat  Gu-4lo~- 33-MRLL

Soll name Cover description 1/ Area Product
© and CN = of
" hydrologic (cover type, treatment, and i CN % area
group ‘hydrologic condition; o~ ¢l T ﬁacges
percent impervious; ) . =t mi=
. : unconnected/connected impervious 2l &l &%
(appendix A) area ratio) gl 21 &
Codl comindiion Ty=pecd | o 1351, 5
(ne regetidion ) - 5.9 7
\I?_SL‘%&%A 'F{'nﬁ-k &j\k tove .—M_ 4_ ,2_ . 8
( BPJ"A Gﬂhénd(‘f‘or\\ ’ 318
TCMPP( Vﬁje‘fﬁ‘l‘(\on on €C€B
??ai(‘ wnclﬁ'fbn\ 73 4&-0 3534‘
i/ Use only one CN source per line. Totals = ("“’-" 52ql°~3
CN (weighted) = tz;iilng‘:‘a’“ 2303 | @) Use o8 = | Bo

AP jl H
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OF CoMaFMTQ ATION

~

Rg{-'cr-en-_ce :

Circle one: Present Developed

@ 'rt' through subarea

Circle one:

NOTES:
worksheet.

USDA S TR-55.
@ —Te,m?orog

Seé.{wn’k" fDr\cl 2

° lofnn\«b{-(r colledbon channe|

(cell 5 adive )

Worlushuke oL - do-32 -

Include a map, schematic, or description of flow segments.

Chad 0 Torgett te —<

ARBR = 5 vom wapmmmmenmmrmrmmisimy

Segment ID
1, Surface description (rable 3=1) .....cn.. o

2. Manning’s roughness coeff., n (table 3-1) ..

3. Flow length, L (total L < 300 fr) ..evnvsnse fr
4, Twoe~yr 24-hr rainfall, Py eennins s in
5. land S10PE, B scscsssstarserassersosnnensans fo/ic
6. 7, - 2:007 (%2 T T
Pz s
Shallow concentrated flow . Segment 1D
7. Surface description (paved or umpaved) .....
8. Flow length, L siveenas seasessessrassursneed fc
9. Watercourse slope, S sesressienccinnas e fe/fc
10. Average velocity, V (figure 3=1) .iveeiveans ft/s
Ll. T: - '3—5%3'—‘, Compute '1‘t rassns hr
Channel flow Segment ID
15. Channel slope, 8 ...... LR RN R fo/fc
16. Manning‘s roughness coeff., N sssssvrsosnanns
17, Flmete o ... fr/s
18. Flow length, L ccccescscossssessssasvanssnne fe
19. 'l't - 'JT;E}——V' Compute Tr. B T hr
20. Watershed or subarea T, er T; .
(add 'J.'c in steps 6, 11, and 19) .cveess hr-

S—

WelL 2.

Space for as many as two segments per flow type czn be used for each
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CQ” Cells 2-4
A-B A-B
cc8 s
©.03 ©.15
leo 1oL
3,5 2.5
S. DOl 002
©.0b |+ 0. \lo| +
B-c B~
bipaed U B
152 éuo
O0.L£) 0.2\
Lt L.l
0.13]+ .08+
c-n | O-¢ cbIn-g |
6,33 |0 d o.0| | o.ecd
o.ol5| 0.04 o.04| oo4d
251 4 31 4
180 | 33e0 12 | l4oe
'_J*LQ"}% 0.8 *Ta,to
‘0.41 0.4

\/‘\,—\/
K)\EC' tc s 0_4-2,
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- \Wialnte £ hegkefield
r po— Uinte  [ower — Cheshefie Clocure
)Y ____N.\E'_.L_'.__ DATE 1 /n’qu PROJ. NO. ?(a’ 'H‘p ~ 33

[ oo sv 22 1 - s Pl
{ . cHKD.BY A/ F _ pate 22 SEFPGE SHEETNO. &2 oF__'© Engingers e Geologists # Planners
2 g Environmental Specialists ¥
i ; LRUMOFF CuQ\IE_ Y\JL) MBEE.  AnD Ruvore

E Circle one: Present Developed f%{fhmx$<(’ (D,LLqun <:I\angl

; C: 5{4&. L[bjfcl ) )
""" i 1. Runoff curve number (CN) Relerence = USDA S5 TR-SE )
§ - - - Workehedr Q~40-33- MpL?
Soil name Cover description ‘ 1/ Area : Product
and CN —= of
hydrologic {cover type, treatment, and ] .| CN % area
. il | < :
group . hydrologic condition; o~ [ I ggacres-

o o ol gk

o : percent impervious; ] mi=
Ls! unconnected/connected impervious =1 ol oD%

' (appendix A) area ratio) Los el

ue%¢+34©3 ‘%&\al goil  Cover —Zﬁ)
( 3»:1 (,leihbn\

“ sl
B >

1/ vUse only one CN source per line. Totals = 1o

total area

5 » , :
1} o (weigbted) _ total product _ _ Use CN = "’4_
4 v .
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e ___..__. oy

_“_ l \ME. R (h t\\C,FMIR P\TL_QK\J.._

= - Refersrce.: _USDA_SCS TRESS: PRI T -
_7 3— : * Frnal: Lom-c, ahrwf |

E'“"‘"'—",“""""”“""""““ s v b s - O TR w v mnsmm i e

.| Clecla oner Present Developed - Permd:{ﬂ‘ CD ‘*JC‘W‘ (’M"M[

Circle one:Z@ Tt‘ through subarea \i@:{ CLDﬂ'Ccl )4 5 s _‘ /o
' ot ]L~410-33~

"--° NOTES: Space for as many as two segments per flow type can be used for each
. worksheet. .

Include a map, schematic, or description of flow segments.
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e e e T : x - T = |
g & o . | |
J M}E&L (Appllcable to T, only) Segment ID A"B . .
; Good
i L. Surface description (table 3-1) sievevrvvasa GIRsS —
2. Manning’s roughness coeff., n (table 3-1) .. 9‘24"
) 3. Flow length, L (total L € 300 ££) vveusuenes o fe leo ~
: 4. Two~yr 24~hr rainfall, Pz M R . in 3.5
5. land slope, 8 covsvsnveaves e R R . fo/fe O.0n
: 0.8 ¢ ) . 9 =
6. T, = 0‘0375(“1‘) Compute Ty ...... hr 0.13]+ " ¥
2 it )
. Shallow concentrated flow. . Segment ID B-C
7. Surface description (paved or unpaved) ..... M“M
8y, VIOW 100REH; T wsevansvevassraveimnesEamen . | 4o
1 9. Watercourse Slope, § svsecesssssisrasseren on CELER 0'33
I_l 10. Average velocity, V (figure 3-1) .ivsenncnas fuls q'3
ool — T I+ T
. T, 7600 V ) Conpute '1‘: T hr : . .
Channel flow Segment ID -0 D""E _: E-F
15, Channel 510pe, 5 «svesesseess G axe folfe 0.ol 0.33 0-004'
16. Manning’s roughness coeff., M sisessevsvnans 0-04' O.ols 0-04’
17. i g"\\hw-\e,\v ....... ‘fu/s '2- 35 4'
18. Flow length, L weuesss e ieaeeeenaean s e | Mo | 240 3300
L SR .
] i Compute T, ...... hr O-O{DJ-‘-[ + 0.93% +I J+l
"20. Watershed or subarea T, ot 'I‘: -
-« 1 QIS
) (add T, in steps 6,-11, and 19) .veue. hr
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SueFace  Swaces
j o
R
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i Cfacer  wifll e {lofecl a minfmum of & percent o
e 4o Ha ueface swales. Surfoce  Swaler  will  be ﬂaf:el
M e ‘-~{-D % 4o 2.0 o
Al
Cmrmg.dr A - Ho 33~ MBA ’L\
{ 37 wmin. %/
pw. 12T 45 BOK
Q% win, (27 M .
5
sl A sucfoce sSwale on a  CCB area with 'ftw\pprarb

vt%ﬁ+3\+v°“ { Tair Coﬂévrh‘om} ol ancxl\jul, Tha Taic
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Circle one:

Present

Developed

1. Runoff curve number (CN)

Swﬁ% SLUﬁL(fé_y

Uorkshet Q6 ~4lo - 33 -pmeL2-

Qf‘Fei‘fﬂCC : UspA S¢S Te-S5

Soil name Cover description 1/ Area Product
and CN = _ of
hydrologic (cover type, treatment, and 2f CN x area
group hydrologic condition; & TR bﬁacges
percent impervious; o] ™ Lins
unconnected/connected impervious % 'é 'é 0z
(appendix A) area ratio) Bl Bl B
’(-—C‘rv\f)prwb vtjrf*a‘\hbn on CC | Tos' % Bon’
Gaic odtvn) |11 2.9
Ry Use only one CN source per line. Totals = ‘?—q
CN (weighted) = t:siilpzza = = Use CN = 19

1 3 >-
— \”fmni & Eow-((‘."‘”‘ C}w{{-@ﬁ@ll Cosure %‘:ﬁ %
= &2 O
) BY MR DATE ﬂ! [’L! N PROJ. NO. 46~ tHo— 33 ULTANTS, iNC‘EI
e, sy PAP DATE 23 SEL 7T . I Engineers s Geologists e Planners E
Environmental Specialists L
L

o
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S B 3 _ Reference =

Circle one: Present Developed

Circle one: T, Tr: through subarea

Ruchuee. Ligler

. ImE OF CoNceNTRATION

USDA S TR-55

Worlishah Q- Ho— 33 - MR-

NOTES: Space for as many as two segments per flow type can be used for each

worksheet.

Include a2 map, schematic, or description of flow segments.

p Sheet flow (Applicable to Ic only) Segment ID
l. Surface description (table 3-1) ..ivivssvaes

Manning’s roughness coeff., n (table 3-1) ..

Flow length, L (rotal L € 300 fr) ..cvveenns ft

4, Two-yr 24-hr rainfall, ?Z sessrsasesnresane in
Sy Tand slepe; § vivinEvEssvve SRl sEE NN « telix
6 T 0;:3? (:g?z.i Compute T, ,..... hr
Shallow conceantrated flow . Segment ID
7. Surface description (paved or unpaved) .....

8. Tlow length, L cscesscsssssvensssrsrannsaces  §
9, Watercourse SLOPE, & ssssissesreasssassasass LC/fL
10. Average veloecity, V (figure 3-1) ..vvevevnse fo/s
1. 7, = Eg%auv 7 Compute Tt sasaus hr
Channel flow Segment ID
15. Channel slope, 8 cicccenrcssnarsnarsasanans v FEHEE
16. Manning’s roughness coeff., N covvsvssscnnns

17. - Eimede ¥ rreeees ftls
18. TPlow length, L sevsassinénesasnsissnssnssn S fr
. m = 33%6~V ) Compute T, ...... hr
20. Watershed or subarea T, or T;

(add T, in steps 6,-11, and 19) ..cevee hr

-

A
ST L
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0.09 |+|
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bhe nstalled o.lmS Ha fﬂ:g‘ & Yo haul rr:ij;. The,
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Rowoee  Curve Nomeee Aup Ruwore

{ Circle one: Present Developed HO\U\[ fOﬂi AQRLM 2R & C}W‘M"L‘S’
o \WOKShUT™ Q- flo - 33 — Rl 3
f 1. Runoff curve number (CN) 'Ee'Ferencc : UspA  S€s TR-SY
; Soil name Cover description 1/ Area . Product
K and CN = of
hydrologic (cover type, treatment, and e ] CN x area
group hydrologic condition; b T gacges'
percent impervious; s mi=
unconnected/connected impervious 2l el ai%
(appendix A) area ratio) & =i
Gravel hawl (oad 89 (. 1.9
} ) ('RWA wnA—.‘h’m\\ ! .
b
-
)
T
A
i
i
.
] _
l; Y yse only one CN source per line. Totals = 1'6_ “H—i
)
CN (weighted) = Rabgl protust 1442 -« 83.% Use CN = 83
[ S i total area 1.8 A — -
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) 3+ Flow fengeh, L (cotal L300 £1) onceunee « | lpo
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\lr‘fjn‘m‘ﬁ Fougtr = Chagheeeld  Llonre
SUBJECT
by M'EL DATE q/l?//"i'? PROJ. NO. ?Ca = ‘HO S i 33 ! CONSULTANTS, INC
CHKD. BY_&E_ oATE 23 SELGF SHEET NO. AN o “le Engineers e Geologists e Planners

Environmental Specialists

. Time  OF  CoNcedTRATION

o R SssngiE. » _ Reference = USDA S TR=5S.

Circle one: Present Developed : HG\\A\. {‘Oﬁl Afn‘n%& L»\Qﬂ‘M[S'
Circle one: @ T_ through subarea wWoddhad Qip— Hlo= 33— MRL3

NOTES: Space for as many as twe segments per flow type can be used for each
worksheet.

Include a map, schematic, or description of flow segments.

e
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BBER oo v spimmeensanasmimssis

. Sheet flow (Applicable to Tc only) Segment ID A"B
1. Surface description (table 3-1) ...ccvseenes @(&rd Y
2. Manning’s roughness coeff., n (table 3-1) .. 0.0“

4, Two-yr 24-hr rainfall, Py ...cven e veanses in 2.5
5. land slope, S eenccsescos e BOER O.lo
0.8 . ‘
6. 1 = 0:007 (L) CoRpte T woruss "B D,oﬂ+ % ,,_T
t 0.5 0.4 t

6y ]

2
Shallow concentrated flow . Segmenc ID

7. Surface description (paved or unpaved) .....

8§, Flow length, L eceesssvnvmasrasorssssacnsnns . fr

9. Watercourse slope, § P TN i< -

10. Average velocity, V (figure 3=1) ...eeeevese fefs

5 5 L ]
1. T, " 3gm v Compute T. «eree- hr . +

Channel flow Segment ID | J
15. Channel S10PE, 5 seesvesssssssassarssnss csve EBItE Drk-ﬂ
16. Maaning’s rvoughness coeff., T revssrrsascass D.D?)
¥, : Emokes ¥ ceennr fess |29
18. Flow length, L sevreereene SR VO Qpo _ ‘
19. T = ﬁ—f ) Compute T, ...... hr O.Oﬂ"'l J"'i l+‘
20. Watershed or subarea Tc or T-: ]
) (2dd T, in steps 6,11, and 19) cevurrs he ©.oL
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b

-

SHEETNO.__ L3 _op__ 1P

Environmental Specialists

.LRUMQFF C\;gzqe MUMBE(&. Anp RUUOFF

Circle one:

Present

Developed

C Wedk side Culeedd -

Wocksheet Y- 41p—33-MeL 3

Engineers e Geologists e Plahhers

-

1. Runoff curve number (CN) E&fénmcg : UspA  S¢s TR-SS
Soil name Cover description 1/ Area » Product
and CN ~ ‘ of
hydrologic (cover type, treatment, and ol 4 CN x area
group hydrologic condition; o~ Y %ggcgesf
percent impervious; ol V¢ mi=
unconnected/connected impervious 7 el s
(appendix A) area ratio) o0 -
Gronel  hawl (ocd 89 .| 7.9
\jéa@%mA-Oé wal  1oil - cover 74 o1+ 11
(;}ppel Lbr\AA(‘HbA ) 2_4‘ l—\j ""p
1/ yse only one CN source per line. Totals = 3-5 3_15'*5
. .y o total product ¥15.5 -"'le -1 _ 19
CN (welghyed) M etat Boce ™ BE Mot Use CN .

we
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SUBJECT 0
. ] ¥ u
o - |
by MRL  oare 9[12[37 orou o, Yo - 410 —33 CONSULTANTS, INC.
CHKD. BY RHP pate 22 SELPF SHEET NO. 32 s Tle Engineers e Geologists e Planners O
: Environmental Specialists = E
. i ‘ s
;......._‘f‘._.,., L R - ﬁ-r—-- S o A . B < am sl i s, S R b u
T T TimME. . OF . ConceNTRATION G
I . Reference »  USDA €S TR-55 e oo s s SR Wt
Circle one: Present Developed West s &\A\M ' IE
Circle one: (T, %, through subarza W\QrM\Q&i‘ ‘110—-—4l0—"33—~ MRL > ]iﬁ
* i
iy
NOTES: Space for as many as two segments per flow type can be used for each o
worksheet. I'E
Include a map, schematiec, or description of flow segments. iﬂ
- |
LT o |
BEER - wwon woapprmavpmasie st
 Sheec flow (applicable to T_ only) Segment ID A-B :
; (023
1., Surface description (table 3-1) .icecanncnes Grss .
2. Manning’s roughness coeff., n {(rable 3-1) .. 0'24‘
) 3. Flow length, L (total L € 300 ££) wecosessns e Bo
&, Two-yr 24-hr rainfall, 1"2 P ST T in 3.5
5. land slope, 8 eanvss s s e BEAEE 0.3?) -
0.8 4
6. 7, = 0:001 (L) " Conpute Ty weeren e | O:00] |+ :
P s
2
Shallow concentrated flow . Segment ID
7. Surface desceiption (paved or unpaved) .....
8, Flow length, L a.sessrnsrssnrnsossiaacssrocs fc
9. Watercourse slope, s S W vy TEIEE
10, Average velocity, V (figure 3=1) viveroonr-s fe/s )
- T IR T+ 1
. T, T500 V Compute T: rebges hr ) +
Channel flow Segment 1D B-C J
15. Channel slope, § snesee i Rl TELEE 0‘094
16, Manning’s roughness coeff., B vesasavsssrnes 0'04'
17, y EG\'\M»‘\'& ¥ v EEfE 3
18, Flow length, L s.ceunsrarnssscons wEnws b fe (950
20. Watershed or subarea Tc or TL
) {add T, in steps 6,°11, and 19) ..veee- hr. ©. l?'
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fRuuc:c:r—' Curve Nomsee Aup Ruvore

Qna[ Closure  Ch sntd

Circle one: Present Developed
workdhuk fb—Ho- 33-me3
1. Runoff curve number (CN) Qe'Ferenc: T UspDA  SCs TR-SS
-S01l name Cover description 1/ Area Product
and CN — of
hydrologic (cover type, treatment, and o~ CN x area
. 1l | =
group hydrologic condition; o~ 1 1 acres
percent impervious; o] ™ N0 mi=
unconnected/connected impervious o ol 101X
(appendix A) area ratio) - @8] 2
Gravel  haul ©ags 89 2.9 958
\m_geﬁ*&&'ta Real 501l cove 4 {ws-z
(qppJ Conditron ) 12,8 | 83472
1/ yse only one CN source per line. Totals = HS B8543
... _ total product @%43 43 - 5
CN (we:.g:nfted‘) T ng‘ 7 - ; Use CN 7
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k'’ MR pare  3l12/41 prouto._ A — 4o — 33 ; J) CONSULTANTS, INC.
‘1 CHKD. sv__Zf_t___P P oae 23 SEPSZ SHEETNO.—_ 23 _oF 12 . ::3:;‘::;53;15‘?;:233::;5' F‘am‘ef-
B o o v SR RS |

,;_,_v-__,___*_ __._| ME.__. e - CowaEM_TQ P\TLQK\L.._._.
S i e N Refeenes (USPA S TREEEL - . P T e
i A e A S A _'_.. A - g 3 3 _- i i

<. ] Circle one: Present Developed . PQFIMW C..Dﬂi?t‘h\‘:(\ Charmﬂ

- Circle one:‘.® ‘ft through subaresa L’ﬂ‘f‘( (bu-(,cl ) ) 3 f '
. - Workhukt  ’L-410—33- mel3 -/
.l 7.5 NOTES: Space for as many as two segments per flow type can be used for each /
) ; worksheet. .- g ) : /

~ ; . Include a map, schematic, or description of flow segments. o . /

A?EA"--j-~—-—/—----—----~----------'—- ‘ | wen 1 74, - _ I ey

71 ' Sheet flow (Applicable to T_ only) Segment ID A"B _——
;o Goed

=g s Surface description (:able b by [T R T G (G Y il
;. - 2. Manning’s roughness coeff., n (table 3-1) .. O.'Z“‘

L ] )3, Flow lengen, L (total L € 300 £6) suurereren | fE Ipo
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4, Two-yr 24-hr rainfall, Pz ............ ssasan in 2.5
l S 'I.and S10P€, 5 essvesrcssrrvsacsncassnne sives Teiic 0.0
el . 5 ; : -
6. kA 0. 037 (n!c;) Compute T, sieuss hr O‘(Z—? + ; o ; =
,-——L . 2 2
Vo B._ Cls
| ° Shallow ccacentraced flow . Segment ID
S B
7. Surface description (paved or unpaved) ..... ““""Pq\ﬂé‘
—7_] T R T T TRR—— e 1 | 4o
7 19, WatercouTrSe SLOPE, 5 ssssssescsescsssesaraes EC/EC 0'33
| i 9.2
-\ i 10. Average veloeity, V (figure 3=1) s.veeveenss ft/s -

o =T E B
1. T, 3500 V Conpute T: I hr : - o

""l Channel flow s;ngnt ID ) C—D u-‘E o E-F‘
1§ 715, Channel s10pe, 8 ervessurennneeseeeeeeesenss frfge | .00 | ©.3% O.co4
16. Manning’s roughness coeff., T cesvsvccaseans 0-04' “O.0l5 0-04'
|
IENYR ; v ke 'V cvrnnn tels |2 35 4
18. Flow length, L ..... SRR RPN ‘H‘D 40 3300

13. Tc"gTIc]'o"—v' . Compute T, vv.ovs  hr O.D(ol*‘[. —_.+ 0';’5]+l ‘. . J+[

L

'20. Watershed or subarea Tc or Tc

) ' ' «3 | ¥ oS

(add T, in steps 6,°1l, aund 19) ..rveee hr

e
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EME@AR% SEOMMENT  (BwD

Two™ hares g€ constucvon /| be ana/p[ui

'l\‘) A/L"ft(ww\(\( H\J- Qﬂ-k Cl’mhﬂfg‘e. ’fb ’ﬂ\,q -,-f 9(0\% W(jt‘lﬂ\-ﬂ-'iﬁ\:{‘-

pord.  Th pond ﬁ;u be desyrcd f  handle
lorgest peak disthasge flom the gk

Cell 1 adie ( workshaat qb..-qf—;o-.g'g—-wad..i)

Coll 1 is adwe ond cels 2 Hoonl 4 are
cht(‘CdL lA’l"H- .PDD( (Df\(:l4"l'\fb‘e-»- \f{jqe‘l‘&’('vof\

Lell 5 adte ( wockshedt  G~djo—33 —MRL2 )

Cell 5 is active | Some Rnel  over occas
are.  cowred il ge0d  canditon \r(_-g’e'i“ﬁ’fmf\ and  Ha
prreb (ovtf @reec gre tovered with ’{'éf( COV\J{'ﬁbn
vegetution . Note +het- sone of the finel  wwr geeas
ot “labeled ¥ as Faic (omdition wjeﬁm_ This just
adds cowcﬁ‘(‘lﬁm inde  the f,;_[cM(L’h'onf,
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| By MEL e 3[11/97 e NG, e — Ho-38 CONSULTANTS, INC.
CHKD. BYE )¢ D DATE _ 23 SE o= SHEET NO. 235 OF 10 Engineers ¢ Geologists ¢ Planners

Environmental Specialists

LRUMOFF C\JQ\IE HUMBEP— Aup Rduopp

Circle one:

Present Developed

Tewporany Cedpwud” Bad

1. Runoff cu

rve number (CN)}

Refe fnce

: UspA
Workdhadd

Tl L adive)

€5 Te-SS
Qu-4Ho—33- ML L

Soil name Cover description 1/ Area Product
and CN =~ of
hydrelogic (cover type, treatment, and e CN x area

: I o ,
group hydrologic condition; ™~ 1 [ gécges
percent impervious; of Y © mi~
' unconnected/connected impervious =1 P R
(appendix A) area ratio) g4 =1 =2l
Cool Combudion ln&nfmclwdt 85 5.2
we \an)ﬂ} n) . o
Tepnperany wﬁeiﬁ'fm\ on CcB 52.bo+ 47.2

(PM( concju“h'an )

Q8]
o))

99.8

Ry Use only

CN (weighted)

one CN source per line.

total product _
total area

(5

1}

Totals

"

Use CN

85 | .
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| s theld  (osure 0
—  SUBJECT Vlfjl'hh f%W'C( Chasterty d O
i O
) ,
MeL ‘?/Hl‘%‘? dHo - 3 CONSULTANTS, INC. o
By . DATE PROJ.NO. _ T~ £ IV of,
“]! CHKD. BY E & % DATE 22 E A TF  sueErno.. e __op_ 1D Engineers » Geologists  Planners &
Environmental Specialists . t
S, - N S NS S T —— s
- A . _ QO
T TimME OF (Conced TQ P\Tl Ot\J |
e s g 3 . Refertme s USDA - €S Te-ss y 40 Shm, i crS ; \
J . Circle one: Present Developed ) (E."\PDM j{’, lm{ﬂ.}’ OV\J E
: : o
. Circle one: @ ‘1‘t through subarea . ( (.E-“ i exdwc,\ ol
1 ‘ Workshet Gk~ Ho- 33-MEL 4 @
B NOTES: Space for as many as two segments per flow type can be used for each ™~
worksheet. E
E Include a map, schematic, or description of flow segments. - ; 0
i _ s
Checle for longett Lo N |
i
_____ : ; Uv\chwd_afd |
L ER ooues s asnsnmmmmmss S5 - 1
} _ Sheer flow (Applicable to T, only) Segment ID A"‘-% . A B- 1
A 7 1, Surface description (table 3-1) ,eievcenssass cel _F.E’_bafw‘r?iﬁiﬂor\ P
2. Manning’s roughness coeff., n {table 3=1) .. 0.03 0
) 3+ Flow lengrh, L (foral L €300 1) wovrreenee e | [0O (OD
N T U G W T — 1 | BS 2.5
5. Lland slope, § v.es. eeaaesaraans N~ fe/fc Q.o| ) 0.004‘
0.8 ' .
..... . T = __D_;Q%?’_g_(nL Compute T, ....., hr O‘OloT+ 0.21 ]+ ]""
. C.4 t
P2 s
Shallow concentrated flow . Segment ID B—L E)- C.
- 7. Surface description (paved or unpaved) ..... U‘“—PMA \:\'l\-Pe-""'(A
8. TFlow lengrh; L wevisvasssvecwinn i sras e fr 860 &4“0
i 9. Watercourse s1ope, S sesussesensss sy e ee/ee | O O .0o72
| 1o, Average velocity, V (figure 3=l) csessvvsanss ft/s l—b } )
. ‘
4 11. Ty " 5260 v Compute Tt ...... hr O,‘S ]+ . O’l8|+l ) |+i
l Channel flow Segment ID C'b O—E. L -0 _ ' I J
JE 15. Channel S10Pe, § severenssscs seissnasasnsnil Bl | ©.9310, 854 ©.007%
16, HManning’s voughness €oeff., T sieesuisssssees 0'015 ©.0% ‘9103
: ]. 12, : Eﬁ\'h\gd-b ¥ owpames fr/s 25 5 4—-
A s Flew leageh, L eevrererenenieneesenennns s« | 8o | 2450 1950
- 19. T, = ?E%f)_\? ) Compute T  ...... hr . T-i-LO_ ‘q O. 14-]'*'[ ’ 1-1-1
| - il
L 20. Watershed or subarea Tc ot Tt _
} (add T_ {n steps 6,711, and 19) .evee.. hr O% 0.53

Use te= 0.%53
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total area
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SUBJECT l‘f?in{g‘ ﬁ)ur(f s C‘Wﬂ‘ﬁf& {i C./ofum.. L E
=
yBy — MRL  pare ‘?7(42/ §7 prouNo. Yo~ Ho -33 ) CONSULTANTS, INC
] = <
cnkp. sy EHE _ oare _235FP 77 SHEETNO, 2| or_ 1@ Engineers e Gealogists e Planners . ()
Environmental Specialists E
| o
Runoee Gurve Numpee Aup Ruvors
Circle one: Present Devel.o:ped —FQMO(WU\ SfJ"M'f— l%ncl o
o 7 (Gl 5 ochive) 2z
1. Runoff curve number (CN) Blecence = USDA S¢S TR-SS ™
— - T Wodedhut a6~ 4io ~33 - MRLL S
; .
Soll name Cover description 1/ Area Product 8
and N CcN = of
hydrologic (cover type, treatment, and S ol < CN x area
group , hydrologic condition; ~yo [ gacges
percent Impervious; gt E mi=
unconnected/connected impervious i 1 (R A -
(appendix A) area ratio) S 21 B
Coal combudhon \Oj"]o(ocluut‘ 35 158+ 41 =
Vipo
| (o Kg&'tf\f*‘@“ ) ' 20
firmd, Cordiiion § 14 42 | 208
Tewps( vegetotion on B 29.5 + 46
(Feic condidion) LA 154 599 |
Vegetaked finel woi cower
(cpal  conddion) 4| jo.2 | 154.8
Cweds -
T@U\-rpf&ﬂ:) WCJIIW ‘30 ‘l rﬂ ‘DD 4_'~] 4‘_' &
Y yse only one CN source per line. ‘Totals = “S ng\n
o (weig_hte.dl.) _ total product =°\D3\.'1,= 80.2 Hee T = 8]
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CHKB. BYM pate L3 SEP 72 sueeTno.__ 38 o 102 . Engineers e Geologists e Planners _

T Tive OF  ConcedTRATION
B i X o Reﬁ'rtn-ge > Ufbi ‘%Eiv:e;igr@ Xeél‘w’{'— fom;\ i: ~
Circle one: Present Developed @ ']Ofr‘fm_,d-{( (.D{LE"AYDT\ CAQHM[

Circle one: Tc‘ through subarea CCE“ 5 aebivt )
L Workstwk  Gau- 4Ho—33 - MeL 2
NOTES: Space for as many as two segments per flow type can be used for each
worksheet. '

Include a map, schematic, or description of flow segments.

Chade Br fongett e —= Ty e

Environmental Specialists

L2

e st et

AREA ccceenvmceeeeaeee| Cell S Cellc 2-4

:.Sheet flow (Appliceble to T_ only) Segment ID A-B A-B

- I. Surface description (.l:able =LY wanswmiaaan cc : F‘gtf;ys "
2. Manaing’s roughness coeff., n (rable 3-1) ..’ O.03 D.15
)3. Flow length, L (total L € 300 £2) scvvsaces , ft !OO ‘DD
4. Tuewyr 24-hr rainfall, P, ..eueees R O (- NS
5. land slope, S .eesnes R, e ews ERETR Q.01 0.02
6, T.= 0_28_7'3_(_2163_2__8_ : Cu;:pul:e Ty evenes hr ©.0b |+ . Q. \('QI*‘ -

Pz s
Shallow concencraced flow . Segment ID B‘" = B=L
7. Surface description (paved or unpaved)} seses . L\PIPQ\Y{A U.\hf&\".L
B: FlowYength, L. e vew s swnds e aeie 2 1 TIBO Soo
9, Watercourse Slope, § sesesssossssrssnees vees fr/fr | O£ 0.0\

- 10. Average velocity, V (figure 3=1) toieecrvnan fc/s ltﬂ i .
0. T, = sy Compute T, +esvee  hi O-]3J+ _ 0.0%|+ J-:-
Channel flow . : Segment ID C."'D B wi C_'--D D - E_

15. Channel s1ope, 8 sevurrusescrssansnsns f:)tc 0.33 {004 o.ol | c.oed

16. Manning’s roughness coeff., T seessssanivnne ©.0l5 0.04 0.04' ‘ 0.04—‘

17. ; FRmete vy ..., fo/s 35 4 3 4-

10: Flow length, L susemeiassivss s siiivin R te lBo 339‘9 -‘f?.o I‘tﬂo )
19. T, 'Eﬁf _ Compute T, +.vaee  he | Y| 933 o.c|*| 9,10 ‘+l

20. Watershed or subarea T_ er 1‘; ] .

) (add T, in sceps 6, 1L, and 19) .iv.aes hr O"LFL D‘JTL

vw
\)\Ef_ tc, = 0,4-2_
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Slape Ocains (Gl 1 ot )
Slope Ofains ((ell 5 achw )

) East sde cubweet &

Perister Glledhon Channels
(ell Sac:h'\rt.)
{5de Coved )

Suiface Swale
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kkkkkkkhkkkkkkkkd k%2080 LIST OF INPUT DATA FOR TR-ZG HYDROLQGY**************t***

| JOB TR-20 SUMMARY ~ NOPLOTS
TITLE 111 VIRGINIA POWER; CHESTERFIELD CLOSURE 96-410-33 CLOSURE.INP
TITLE PEAK DISCHARGE CALCULATIONS

q STRUCT 01 _ADporD
26.0 0.0 0.0
27.0 . 0.01

27.2 1.1
27.4 3.1
27.6

o 4k
A2

o 00 02 03 B O 0 0 D W ® W o

EDPOND

40.0 76.0 79
1 9 ENDTBL 2
; 6 RUNOFF 1 001 1 0.0042 85.0 0.140 1 BNCHCCB
| 6 RUNOFF 1 007 1 0.0042 74.0 0.230 1- BNCHGRSS
6 RUNOFF. 1 002 1 0.0238 85.0 0.210 1 SD CELL1
. & RUNOFF 1 002 1 0.0314 83.0 0.190 1 SO CELLS
Ll . 6 RUNOFF 1 003 1 0.1033 80.0 0.420 1 PC CELLS

m] )*;********************80'80 LIST OF INPUT DATA (CONTINUED)****#*****************

l & RUNOFF 1 003 1 0.1094 74.0 0.520 1 PC CLSED
& RUNOFF 1 004 1 0.0202 79.0 0.320 1 SR SWALE
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6 RUNGICHKE'S- E-22, Syb 562 4 628 83.0 0.020 1 HR CHAN Page 83 of 184
6 RUNOFF 1 005 1 0.0055 79.0 0.120 1 WEST CUL ;
6 RUNOFF 1 006 1 0.1797 75.0 0.520 1 FC CHAN
" ST PR -1 ) RABGELL]
R Rt 27 ey RGN
2z, :\ll:‘rcrr -: Q0L a r\_d‘zr\'l 34. In i T A o O BANCEL LS
RRES G Rm Bmea 2 a2 7.0 , 1 _POND1
ENDATA
7 LIST
7 INCREM 6 A 0.0500
7 COMPUT 7 001 02 0.0 b3 1.022 01 01 25-YR
ENDCMP 1
ENDJOB 2

D*******************************END OF 80-80 LIST********************************

1

TR20 XEQ 09-14-97 16:45 VIRGINIA POWER; CHESTERFIELD CLOSURE 96-410-33 CLOSURE.. INP Jog 1
REV PC 09/83(.2) PEAK DISCHARGE CALCULATIONS
EXECUTIVE CONTROL OPERATION LIST RECORD 1D

LISTING OF CURRENT DATA

STRUCT NO. ELEVATION - DISCHARGE STORAGE
3 STRUCT 1
8 ' 26.00 .00 .00
8 27.00 .01 5.00
8 27.20 1.10 6.00
8 27.40 3.19 7.00
8 27.60 5.80 8.00
8 27.80 8.90 9.00
8 28.00 12.40 10.00
8 28.50 24.00 12.50
8 . 29.00 35.10 15.00
8 29.50 48.00 17.50
8 : 29.90 61.00 ° 19.50
8 30.00 61.10 20.00
8 32.00 64.00 31.00
8 34.00 67.00 42.00
8 36.00 70.00 53.50
8 38.00 73.00 65.50
8 40.00 76.00 79.00
9 ENDTBL

STRUCT NO. ELEVATION  DISCHARGE STORAGE
3 STRUCT 2
8 26.00 .00 .00
8 27.00 .01 5.00

8 : 27.20 1.10 6.00

t 23 2019
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J 900 PREGINOE2,30 02 o5 00 270 271 2211 27ai2 2r2 eraz 2r. RIS SAHRS >
o
1 9.50 ELEV 27.14 2744 27.15 27.16 27.16 R e 2 27.18 27.18 27.19 8
|
"}.ou ELEV 27.20 27.20 27.21 27.22 27.22 27.23 27.24 27.25 27.25 27.26 &l
| 10.50 ELEV 27.27 27.28 27.29 27.30 27.31 27.32 27.33 27.34 27.36 27.37 E
‘ . mae ™
: vu 04 ELEV 27.38 27.40 2742 27.43 20.45 27.47 27.49 27.51 27.53 27.55 o)
-
L1150 ELEV 27.57 27.60 27.63 27.66 27.71 27.77 27.85 27.95 28.08 28.26
T 12.00 ELEV 28.47 28.73 29.03 29.35 29.65 29.92 30.14 30.32 30.46 30.57
I o
' 12.50 ELEV 30.65 30.72 30.77 30.81 30.84 30.86°  30.88 30.89 30.90 30.90 =
g ‘ : o~
! 13.00 ELEV 30.90 30.90 30.89 30.88 30.88 30.86 30.85 30.84 30.82 30.80 €
d . =l
13.50 ELEV 30.79 30.77 30.75 30.73 30.71 30.68 30.66 30.64 30.61 30.59 8
- A
|| 14.00 ELEV 30.56 30.54 30.51 30.49  30.46 30.43 30.40 30.38 30.35 30.32
?1 14.50 ELEV 30.29 30.26 30.23 30.20 30.17  30.14 30.11 30.08 30.04 30.01
-
_ITR20 XEQ 09-14-97 16:45 VIRGINIA POWER; CHESTERFIELD CLOSURE $6-410-33 CLOSURE . INP JOB 1 PASS 2
REV PC 09/83(.2) PEAK DISCHARGE CALCULATIONS PAGE 12
{EXECUTIVE CONTROL OPERATION ENDCHP RECORD ID
il COMPUTATIONS COMPLETED FOR PASS 1
L
1
e
~1EXECUTIVE CONTROL OPERATION ENDJOB RECORD 1D
4 .
_ITR20 XEQ 09-14-97 16:45 VIRGINIA POWER; CHESTERFIELD CLOSURE 96-410-33 CLOSURE . INP JOB 1  SUMMARY
REV PC 09/83(.2) PEAK DISCHARGE CALCULATIONS , PAGE 13
.
|
|
L
| SUNHARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED
i' (A STARC*) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH
L A QUESTION MARK(?) INDICATES A HYDROGRAPH WITH PEAK AS LAST POINT.)
|secTions  sTANDARD RAIN ANTEC MAIN PRECIPITATION : PEAK DISCHARGE
_JSTRUCTURE ~ CONTROL  DRAINAGE TABLE MOIST TIME  ==e-vvem-se-cesomecemnon- RUNOFF =~ =-=---====mee=smsmmaccemmocoooooomonen
‘j)_ OPERATION  AREA #  COND INCREM BEGIN  AMOUNT DURATION AMOUNT  ELEVATION  TIME RATE RATE
1 (sa MI) . (HRY  (HR) (1) (HR) CIN) (FT) CHR) (CFS) (CSM)
|
| ALTERNATE 1 STORM 1
i
-
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Page 85 of 184

*
-
_XSECTION 1 RUNOFF .00 2 2 .05 .0 6.20  24.00 3.63 Bench (C£R) 11.99 @ 3716.0 %
(SECTION 1 RUNOFF .00 2 2 .05 .0 6.20  24.00 2.58 Beach {veachotel }12.05 2593.4 )
*-ASECTION 2 'RUNOFF .02 2 2 .05 .0 6.20 24.00 3.62 Slope Mo 12.03 *(—84——56—) 3627.1
X JoN 2 RUNOFF .03 2 2 .05 .0 6.20  24.00 3.42 Sioge Dein  12.02 @ 3360.8 <L
”fis.;mou 3 RUNOFF .10 2 2 .05 .0 6.20 24,00 3.10  Pedimatr channd 12415 ** 2311.7 E
XSECTION 3 RUNDEF B 2 2 .05 .0 6.20  24.00 2.54 Poriadky cho..el 12.21 {180.71) 17321 L
MSECTION 4 RUNOFF .02 2 2 .05 0 620 24.00  3.02 Sucface Swale 12.09 573.6 O
Isscnou 5  RUNDEF .00 2 2 .05 .0 6.20  24.00 3.40 Yo Tord thin. 11.98 4196.0
“ASECTION 5 RUNOFF .01 2 2 .05 .0 6.20 24,00 3.05 edt colvtce  11.99 3381.9
_XSECTION 6 RUNOFF .18 2 2 .05 .0 6.20  24.00 2.63 Rned clesur chan 12-21 1786.6
lseorion—é—npuneEs 438 2 2 -85 & Frr e 257 1224 22684
“ISECTIOH— £ RUNOER 18 2 2 85 -5 VAR, Y M, VA T 310 1215 42550 25 e ©
e R s A 2 = R -1 -0 rR0——24-00 4r62— 3090 12.95% 62 41% 347.3 E
1 et
[T
. O
TR20 XEQ 09-14-97 16:45 VIRGINIA POWER; CHESTERFIELD CLOSURE 96-410-33 CLOSURE. INP Jog 1 SUMMARY

T1  Rev pc 09/83¢.2)
|
I

XSECTION/ DRAINAGE
ToNRTURE AREA
. (sQ MI)
(STRUCTURE 2 .18

" ALTERNATE 1
{-STRUCTURE 1 .18
) ALTERNATE 1
0 XSECTION 1 .00
-
| | ALTERNATE 1
0 XSECTION 2 .03
-
| ALTERNATE 1
0°XsecTIoN 3 11
%
| ALTERNATE 1
L XSECTION 4 .02
%
| ALTERNATE 1
| (SECTION 5 .01
Py
. ALTERNATE 1
{ [SECTION 6 .18

e |

ERNATE

o

MAIN - UNEXPECTED

[_jn OF 1 J0BS IN
)

PEAK DISCHARGE CALCULATIONS

STORM NUMBERS......u0es
1

62.41
63.08
10.89
105.53
18?.71
51.99
18.60

425.50

RECORD FOUND(IGNORED} »>>
THIS RUN

UMMARY TABLE 3 - DISCHARGE (CFS) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES

PAGE 14
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TABLE 12 - ENTRANCE LOSS COEFFICIENTS (&7
Ouslet Control, Full or Partly Full .E;
=k. | ¥ by
| 3 (5]
29 o
Type of Structure and Design of Entrance ) Coefficient ko 13
O
Pipe, Concrete
Mitered to conform to fil1l slope . 0.7
*End-Section conforming to fill slope " . 0.5
Projecting from fill, sq. cut end : 0.5
Headwall or headwall and wingwalls
Square-edge . . . . . ‘ 0.5 "
—~————=Rounded (radius = 1/12D) . % 0.2 <¢— 74 Riee
Socket end of pipe (groove-end) . . ; 0.2 conpnT
Projecting from fill, socket end (groove end) 0.2
Beveled edges, 33.7° or 45° bevels . i & 0.2
Side-ar slope-tapered inlet 0.2

Pipe, or Pipe-Arch, Corrugated Metal

Projecting from fill (ne headwall} .

Mitered to conform to fill slope, paved or unpaved s1ope
- Headwall or headwall and wingwalls square-edge .
*End—Section conforming to fill slope
Beveled edges, 33.7° or 45° bevels .
Side-or slope-tapered inlet

- - - - . . -

coocooo
=T i g
NN WU W

Box, Reinforced Concrete

Wingwalls parallel {extension of sides)

Square-edged at crown . g ow I O w B % 0.7

Wingwalls at 10° to 25° or 30° to 75° to barre1

Square-edged at crown . P T 0.5

Headwall parallel to embankment (no w1ngwa11s)

Wingwa]1s at 30“ to 75° to barrel

Side-or slope-tapered inlet

Square-edged on 3 edges ’ G i WS e E % D 0.5
Rounded on 3 edges to radius of 1/12 barre]
dimension, or beveled edges on 3 sides . . ~. . . ; 0.2

Crown edge rounded to radius of 1/12 barrel
dimension, or beveled top edge

™ Ny

*Note:

Refecence. 3

"End Section conforming to fill slope," made of either metal or

concrete, are the sections commoniy available from manufacturers. From
limited hydraulic tests they are equivalent in operation to a headwall in
both inlet and outlet control. Some end sections, incorporating a closed
taper in their design have a superior hydraulic performance. These

latter sections can be designed using the information given for the
beveled inlet.

HDs No.5 | USDOT Frdeca| Highway Administration
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******************80-80 LlST OF INPUT DATA FOR TR=-20 HYDROLOGYt*****************

NOPLOTS
CLOSURE. INP

TITLE PEAK DISCHARGE CALCULATIONS

3 STRUCT 01 SEDPOND

8 26.0 0.0 0.0

8 27.0 0.01 5.0

8 27.2 1.1 6.0

8 27.4 3.1 7.0

8 27.6 5.8 8.0

8 27.8 8.9 9.0

8 28.0 12.4 10.0

8 28.5 24.0 12.5

8 29.0 B5.1 15.0

8 - 29.5 48.0 175

8 29.9 61.0 19.5

8 30.0 61.1 20.0

8 32.0 64.0 31.0

8 34.0 67.0 42.0

8 36.0 70.0 53.5

8 38.0 73.0 65.5

8 40.0 76.0 79.0

9 ENDTBL

3 STRUCT 02 SEDPOND

8 26.0 0.0 0.0
) 8 27.0 0.01 5.0
/8 27.2 T 6.0

8 27.4 3.1 7.0

8 27.6 5.8 8.0

8 27.8 8.9 9.0

8 28.0 12.4 10.0

8 28.5 24.0 12.5 -

8 29.0 35.1 15.0

8 295 48.0 175

8 2.9 61.0 19.5

8 30.0 61.1 20.0

8 32.0 64.0 31.0

8 34.0 67.0 42.0

8 36.0 70.0 53.5

8 38.0 73.0 65.5

8 40.0 76.0 79.0

9 ENDTBL
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ﬁ't_!-vulu.-u-:-- . nn-: 1 n.nel') ?}.—-—0 0‘2311 1 D\If‘u!‘%é

& (LRI T Tu T~ S W s Tr e _1 P a S b2 S e e L I T SO r'l:ll't‘
“GRUNOFF~T~002 pereel GBI B3 B-196—4 BB -5
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1

,}:*********************80"80 L[sT OF INPUT DATA (CDRTINUED)****t*i***************
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SRUHOFF—1—005~ 3 90855 R LT oS P H— o
9 RO PE=e B 1 Qe TS i AL TR AN O
] 6 RUNOFF 1 006 1 0.1797 85.0 0.530 1 PNDCELL] =t Q
""" GRESVOR2 011 2 27.0 ‘ 11 POND1 —— input from 4
s ) "6 RunoFF 1 006 1 0.1797 81.0 0.420 1 PNDCELLS =~ sheet 39 <
} 6RESVOR 2 021 2 27.0 11 POND1 E
ol ENDATA
7 LIST ’ ‘ 5
i 7 INCREM 6 0.0500
B 7 COMPUT 7 001 02 0.0 1.022 01 n
ENDCMP 1 _
) ENDJOB 2
5 o
] i U*******************************END OF 80.50 LlST***********************#*******ﬂ E
. 1 N
i X
o~
§ ©
7 TR20 XEQ 09-14-97 16145 VIRGINIA POWER; CHESTERFIELD CLOSURE 96-410-33  CLOSURE.INP o8 1 pasO
4 REV PC 09/83(.2) PEAK DISCHARGE CALCULATIONS © PAGI

i EXECUTIVE CONTROL OPERATION LIST RECORD 1D

LISTIKG OF CURRENT DATA

- STRUCT NO. ELEVATION ~ DISCHARGE STORAGE
i 3 STRUCT 1
8 126.00 .00 .00
3! 8 27.00 .01 5.00
| 8 27.20 1.10 6.00
1. B 27.40 3.10 7.00
-l 8 27.60 5.80 8.00
!i 8 27.80 8.90 9.00
=i B 28.00 12.40 10.00
) 8 28.50 24.00 12.50
8 29.00 35.10 15.00
L 8 29.50 48.00 17.50
8 29.90 61.00 19.50
8 30.00 61.10 20.00
8 32.00 64.00 31.00
) 8 34.00 67.00 42.00
8 36.00 70.00 53.50
8 38.00 73.00 65.50
- 8 40.00 76.00 79.00
@ ENDTBL
] STRUCT NO. ELEVATION  DISCHARGE STORAGE
. STRUCT 2
4
] 8 26.00 .00 .00
“ 27.00 - .01 5.00
8 2r.20 1.10 6.00
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14.00

14.50

ELEV
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ELEV

ELEV

ELEV

27.14

27.20

2r.27
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27:5T
28.47
30.65
30.90
30.79
30.56

30.29
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2710 27.M1 2211 2742 2raz 2r.12 27.fRoe 114pfed
27.14 2715 27.16  27.16  27.47 2747 27,18 27.18  27.19
27.20  27.21  27.22  27.22 2723 27.24  27.25  27.25  27.26
27.28  27.29  27.30 2731 2732 27.33  27.3%%  27.36  27.37
27.40  27.42  aT.43 BT.S ET.4T 2r.49 2051 2055 27.55
27.60  27.63  27.66  20.71  27.77  27.85 . 27.95  26.08  28.26
28.73  29.08  29.35  29.65  20.92  30.% 3032 30.46  30.57
30.72  30.77  30.81  30.8  30.85  30.88  30.89  30.90  30.90
30.90  30.69  30.88 -30.88  30.86  30.85  30.84  30.82  30.80
30.77 - 30.75  30.73  30.71  30.68  30.66  30.66  30.61  30.59
3056 30.51  30.49  30.46  30.43  30.40  30.38  30.35  30.32
30.26  30.23  30.20  30.17  30.14  30.11  30.08  30.04  30.01
VIRGINIA POWER; CHESTERFIELD CLOSURE 96-410-33 CLOSURE. INP JOB _1

PEAK DISCHARGE CALCULATIONS

.,,TXECUTIVE CONTROL OPERATION ENDJOB

RECORD ID
COMPUTATIONS COMPLETED FOR PASS 1
RECORD ID
VIRGINIA POWER; CHESTERFIELD CLOSURE 96-410-33 CLOSURE.INP Jog 1

PEAK DISCHARGE CALCULATIONS

_SUMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED

(A STAR(*) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH
A QUESTION MARK(?) INDICATES A HYDROGRAPH WITH PEAK AS LAST POINT.)

STANDARD
CONTROL

1

(5Q MI)

STORM 1

RAIN ANTEC MAIN
DRAINAGE TABLE MOIST TIME
CPERATION AREA

#

COND

INCREM BEGIN

(HR)

(HR)

PRECIPITATION

AMOUNT DU
(1)

PEAK DISCHARGE
—meeee RUNOFF ~ ====s=eccmcscmesammmmnnnne e
RATION AMOUNT  ELEVATION  TIME RATE

(HR) (IND (FT) (HR) (CFS)

2 7

PASS 2
PAGE 12

SUMMARY
PAGE 13

(s}
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e G VD e oo RN B F e st e s iy ) e e, mme 233 Pt — 1P 32 met 17866
T
ksecTioN 6 RuNOFF .18 2 2 .05 .0 6.20  24.00 3,57 1221 407.57  2268.1 D

STRUCTURE 1 RESVCR .18 2 2 .05 .0 6.20  24.00 1.67 13.15 63.08 351.0 ©
~XSECTION 6 RUNOFF .18 2 2 .05 .0 6.20 24.00  3.19 12.15 425.50 2367.8 g

STRUCTURE 2 RESVOR .18 2 2 .05 .0 6.20  24.00 1.62 12.95% 62.61% 3473 &g
.1.1 -E
- o
o

TR2Q XEQ 09-14-97 16:45 VIRGINIA POWER; CHESTERFIELD CLOSURE 96-410-33 CLOSURE.INP Jos 1 SUMMARY
1 REV PC 09/83(.2) PEAK DISCHARGE CALCULATIONS PAGE 14
e

UMMARY TABLE 3 - DISCHARGE (CFS) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES
XSECTION/ DRAINAGE

TRUCTURE AREA STORM NUMBERS.....c.u...

. (sa MI) 1
""\smucwas 2 .18
' ALTERNATE 1 62.41
3,.,]smucwas 1 .18
L pLteRNaTE 1 63.08
0 XSECTION 1 .00
| ALTERNATE 1 10.89 Elevabions  from 25-5r. 24 -hy.

.0 : '
0 XSECTION 2 3 | Yoo ok e than 39 ( see
LN
ALTERNATE 1 105.53 - + o), .

U XSECTION 3 .1 The : '
¥ : ' o, Aa Hem c\_

ar

§ ALTERNATE 1 189.71 | ‘ poreny Rt et

ksection 4 .02 on b he

. b ndle g 25‘9ﬂ

1 ALTERNATE 1 51.99 Hﬁﬂm-

(_sEcTion 5 .01 :

+ -

[y ALTERNATE 1 18.60
tUsscncu 6 .18
. nil
E"! FRuATE 1 425.50

WAIN - UNEXPECTED RECORD FOUND(IGNORED) »>> <<

T ]D OF 1 JOBS IN THIS RUN

1




Dominion Energy North Carolina Post-Hearing Exhibit 6
Docket No. E-22, Sub 562 Page 116 of 8=

OFFICIAL COPY

= s Vi@!m‘e\ Cwer — Chatkcbeld  closuce
i mel ?/;g [q‘? o no, To~4Ho-33 CONSULTANTS, INC
CHKD. BY _LP 2 DATE 22 SEPF F SHEET NO. 1o or___ e Engineers e Geologists  Planners
Environmental Speciaiists

R

CALecounte DEWATERING Time

U o el wt, W1l e e Hact 221 z

g rB rrye ffﬁwrtvnm ¥ e V. Qe eet 5 N
i 0
i o

P &' %i?]a&a x U5 ocwes = TTeSqd® (e shut s¢) T

Tos 'ﬂJtB 2 4‘.3 ac - fon = 530-‘@

1 Bt 5 ,@\c—ﬁ:. aAopye tha (mﬂi\-?rd"i)mx (t’{w, 97}_ {f‘me
< in e pond elevaton of oﬂ:lbxfmﬁk‘lj 26 (s s’?\.wtss)

Coleulete 4 cl:zwd:frﬂj Hre  from eley, 28 do elev. 37.

; ¥ ?tnreu_:é C A shorege Q * aly. Q pe-"}’.""“‘““) A&?ﬁﬁ%
) Eley, () “}‘%‘?’f Neltody ( F5) (CF5) Ches) Ty
3 18 217,600 2.4
- 43 560 6.7 113 L3
9.8 \4 240 8.9

43 stoo 14 .64 am
BYAW 135 &0 5.8
B 43 swe 45 2 .69 54
)} .4 67 125 3.
- 43 5o - 5.7 (Lzo
.2 43 Boo A
< | 43} koo E 0 6 ?_O'q 3}3?
1.2 © o

®€wm¥m\3 B = 31-4 s, ) whidn s > &b o O

\‘“/ ')(—Ih'ﬁsrme\‘\*tnr\ 'E‘Om Shext 6S (5 “Cfﬁ’-. o{'l fem\ﬁvwv(\' ?aal hzl.m eled. 27 net inclu&tl\




i Dominion Energy North Carolina ' Post-Hearing Exhibit 6
| Docket No. E-22, Sub 562 Page 117 of 184z

-

o5 o
[ SUBJECT QO
. O
& BY DATE | PROJ. NO ) CONSULTANTS, EN(#
[ o ol s —

| CHKD. BY DATE SHEET NO. OF Engineers e Geologists ¢ Planners g )

L. : Environmental Specialists n
O

Oct 23 2019

Onwveesat So LOSS‘

- EaurTiov  CaccuuaTiens

i 9




Dominion Energy North Carolina Post-Hearing Exhibit-6

Docket No. E-22, Sub 562 F_’age 118 of i : o
—— Vf@ns’ﬁ wir - Chtﬁﬂﬁ'\eu Closure %
USLE ; ; O
o MRL o 9[4]97 secii, lo-~Ales~ 83 J CONSULTANTS, INC
CHKD. BY BHP_ pare 22SELSR sHeeTno. | oF 8 E:?r’;?;::er:ta?g;?g::zt; Planness E
T
O
DNWERSAL  SeiL Loss EquaTisn
Edimate. tha ok of coil erosion that would fake
Flm(& on the 5‘}0&1\"!’1&1 ’EM'[' cover oF the ash Rl nte .
w lscobons analyzed will be the lengect and steepest
Slpi)e.s kr the entre site.

Soil eroston rodts will be calewlabed  pgtay The
UNIVERSAL  SoiL Less EQUATisY  (Uste) .  The soil [oss eiuﬁhbn. i€ ---

As B¥LSEP

where @ Az Soil ess in fons of  spil per Gere per jeaf
R: Rainfall and o Jaetor
K = SD” efo,libfm’j ‘ﬁ‘-’l‘ﬁf
L= S?ofoe _..\-QV\J:H\ Fectoc
S= Slope — stigpnass facdor
C 2 Cover Own M&he.jf.wwﬂf Tacter

P = 9\#{’{)0(‘{' rrac{'\“cz.. factor

Ajﬁm(\‘l‘ufﬁ\ Hay\itmphr 1‘-‘531_] : ﬁf(lrb‘,'] teﬁlfn'f;’-” E@ﬂbh

/ &
Locxcs) A Guide to Conservatlon P]ﬁm@ fu“f‘{}\dl ’oj
Hoo Unikd  fnker Dare.dww\{' aF Ajﬁth( / was ustd
o dakeomtan the fadtors requined e wse In the USLE.
T ChackeReld  Coun Soil * Swevey Fuuma L3 He UI0A
Nedonal  Logource  Conwecvabion vice. . was ured” te anoxt

in A&'}‘P(‘mfm'\r:} the K Factoc. .

Oct 23 2019




Dominion Energy North Carolina Post-Hearing Exhibit 6
Docket No. E-22, Sub 562 Page 119 of

Vfrqmm owtr ~ chathebeld Closure
Uste ,
----- By MEL DATE 9 4! a1 PROJ. NO. e - Hlo- o

CHKD. BY_M DATE 2 2S5ErG 7 SHEET NO. = OF g Engineers e Geologists e Planners
Environmental Specialists

|
\ ; AVEQAC.E JARRYS VavLues
75 | OF THe RamealL

\ '100 Feonied INDEY

SUBJECT

CONSULTANTS, INC:

OFFICIAL COPY

Oct 23 2019

8
N p- 220
aY 150
"f' “a’ 4 . e “‘I!«r

5.
3

%‘jm, ' —n Erothve foces of punsff
%ag i 'Enw\ qm:) 'H,\aw, WNWH—J
. fa'a {MEQ.JN\:N\I Gre rot

g4

7

[\

5
%
5 ®,

GY\J Rro.

S
=
‘%_
)
ol

1 L-}'}; o0 | 4 ﬁulm&t
:‘:“é'%\\ /\T/I’“' Lonsidzrr.i I\\i\}hf'ﬁ\f_&r\‘l’.
- /”

a5
5

A7




Dominion Energy North Carolina Post-Hearing Exhibit 6

Docket No. E-22, Sub 562 Page 120 of >
sooner Wrginie  Gust- = Chugkecficld  Closure =
USLE e u
‘ ‘ —
. MEL e 9)i0%1 orouno. . Jo— 4o — 33 CONSULTANTS, INC
CHKD. BY ?/’7i 2 DATE 23 SE=Y SHEETNO. __ 9 OF L ' Engineers ® Geologists ¢ Planners g
' Environmental Specialists TH
(I
o
K - Saiw EpoDip1TY f’?\c‘i‘o@-,
=]
= 2
'T}\L 12 B ')'L\I'LL:. ‘Erna_ ‘ fbll Lover S}W.“ lﬂ-c oL’?ﬁian R
from fhe mmw\lﬂlj aceals), Tha gofl from thase acas +
O

Senﬁfa'll) conett o ala\jej o IDQN\\A subsoils (e nex{“que,\,

' TABLE 5. APPROXIMATE VALUES OF FACTOR K FOR
USDA TEXTURAL-CLASSES12

Organic matter content

Texture class 0. 5% 2% - b
) K K - K
Send 0.05 0.03 0.02 .
Fine sand .16 L1k .10
Very fine sand whe Y 38 .28
Loamy sand .12 .10 .08
Loamy fine sand .2k .20 216
Loemy very fine szngd LY .38 .30
Sendy lcam 2] .24 .19
Fine sandy loem .35 .30 .2k
Very fine sendy loam - L <33
Losm .38 = " .29 Vg .24
~F
S5ilt loem .L8 k2 238,
§ilt _ .60 .52 b2
: Sandy cl T T - &
andy clsy losm 27 25 21 . 3 a kﬁ\is <2 oL 27
Clay loem .28 .25 .21 Km.y- (S T(A
Silty clay loam 37 +32 .26
Sandy elay .14 .13 8
Silty clay .25 +23 .19 \ O |
Clay ' 0.13-0.29 %%_f_u T SE ](_: 0.3

The velues shown are estimeted averages of brozd

- renges of specific-soil values. When & texture is
near the borderline of two texture classses, use
the everage of the two K values,

pererencE s USEPA "Eialvedty Covr Aydons
‘Rr Sahtl th\ Hﬂla..{(;‘pu\{ \}\j&f‘!‘t“




Dominion Energy North Carolina Post-Hearing Exhibit 6

Docket No. E-22, Sub 562 Page 121 of
\lirginia o Chechecfied £ o
— yin @ Wty - eSrechie olure o
[ASLE O
o MeL oo fisfaq orow o, Qe - 410~33 CONSULTANTS, INCZ
CHKD. Y /T & J//;H(:) DATE ¢ "WEL2F SHEET NO. 3 OF 3 Engineers e Geologists » Planners

4 2ev MeL 1o /’&llﬂ‘l Environmental Specialists
»

LS FACTDE_

T;m. Ien th ond 5+re{>nm ﬁdhr Gre C{)ﬂxic}ﬁf‘c] a@as &
S’Ingle_ ‘fﬁ_‘) ﬂ:‘\f}\l(, ’F&c.’l“of LS B{r\chif W!H b-% U«rﬁl W;H\ 4%.1
EONA Clpmre. +o am& Ha {m\jﬂ\ ot fow, Mﬁx:mwh verfre [
S_P(,u.t‘fj hajhm*n bendmes Sk&” be 25 Jeut os showin i‘.l&'lﬁw.

F{bm HUL QLDV‘C- b-&ncé\ _?EDM'{?-\j} 7H\£ MAY M 7%»J /‘fﬂ_fﬂl 75 82{

The maximumn dofﬂ = '/3: 33 %

ufﬁ ‘HLL c/)a/f' on %’A.& 71;/,%/}_15 /}0\3& 7&) CL(,'(C/WH-I')&
Hae LS Fector

A Als‘o losk. at He final '{‘oP surface .
W&lev‘ﬂ'\ How l-C“jH\ Dp

ﬂot‘r(CYPvn iy é‘bfe. = 99,

OFFICIA

Oct 23 2019




Dominion Energy North Carolina

Post-Hearing Exhibit 6

Docket No. E-22, Sub 562 Page 122 of 1] o>
Ig -~ jeld C[
SUBJECT \h D n o lowtr Chf—M DSUre %
UASLE - O
5 MRC  oare 91087 oo, G~ 4lo- 33 CONSULTANTS, INGZ
CHKD. BY . ;EZ Z) ATE 2.2 8E7P 97 SHEET NO. OF 8’ Engineers » Geologists  Planners €J
A Q.n\l. HARA 107217,{_‘ Environmental Specialists t
O
1.8 = 84’7 on 3H:1V Slolpes
' D
—
o
20.0 : ™
’ 50X ; ] 3]
SLOP T = o
o
z 1 4% ﬁqﬂ! = = k)
Z |1 L~ L 1+
Z  10.0} = = O
z 8.7 gy — 0%
g ] 1 H ! et = b1 1
= 6.0 25X - - —
= [ ] ! 1 — -
o it 2ch
2 ! 4.0~
g = “‘_.a._m— = =
ot 43 =
9 1 — B . = =
- o i — =T 14% i o
a O 2.0 = i 1 [+ -
= v 12% —=F
" Q 8 I e
4 L = e 1 1ax 1] = =
é - ol = — i 2 — = | L=t
2 3 1.0 HE:) = -
0 N — = I =
> L 0.8 :
B — sé! = =T
2 =
g g " z = 5% agTE= =
oo I
2 2 oas == : £
< : = = =]
£ = 034
< = = i =
) o =T — - 2% = =
5 % — | [+ — -—— ==
= 0.2
a - ] mmih )4
o === 1 =
™~ — — 1 =—]
B — = ——
; o sx =
0.1 :
20 40 80 8q 100 . 200 400 500 800 1000

SLOPE LENGTH (FEET)

L SLoPE LENLTH = B2

LS

= 0.3

en 2% +o§> Slofc,




sy

o

Dominion Energy North Carolina

Post-Hearing Exhibit 6
Page 123 of 1

Docket No. E-22, Sub 562 >_
RO \fr‘rgfm‘o epwc( ~ Chagdere C{Dmm %
UsLe , o
N L oare qi"’ !Q-'! orouno, e - 4lo-33 CONSULTANTS, INCEI
CHKD. BY Z/?z # oATE 2 BERet L or B E:g;?:::r;r;a?g:g’cﬁ:;; Fianaam E
O
C - (over Avp NANA(,&ME]\JT 5412:4?.

[=1]
S
/4"?;:( 'ﬁn&l \I‘Cje’fa’['hr& K'fca!o”iu’?'ﬂon of the :ﬂ"rﬁ&/ #{e T/ face ~
vl be covered with 3(47\53\‘:{' and dor oo mefvb. lesumer. 95+ % g

a’F 'ﬂu Sfow\cl wf“ Love wf‘Hq f/ﬁn?’ﬁ' or y%efa%\ff- [!#f/‘_

The “c* Value

TABLE 10.—Factor C for permanent pasture, range, and
-idle land!

Cover that contacts the seil surface

Yegetative canopy

33 C'S'fﬁnm'f"ec[

G
short brush w 36 .20 .13 .083 .041 .01

with average

drop fall height 50 G 26 13 .07 035 .012 .003
of 20 in w 26 16 W1 076 039 0N
75 G A7 .10 .06 032 .01 .003

W A7 .12 .09 068 038 .011

Type and Percent Percent ground cover

height? over' Typet 0 20 40 60 80 954

‘No appreciable === G  0.45 0.20 0.10 0.042 0.013 }0.003 |
cenopy W 45 .24 .15 091 043 011

Tall weeds or 25 36 .17 .09 038 .013 .003

4o be | C = O_0D3,

!The listed € values assume that the vegetation and mulch are
rendomly distributed over the enfire orea.
*Canopy height is meosured as the average fall height of water

drops falling from the canopy to the ground. Canopy eflect is in-

versely propertional to drop fall height and is negligible if fall
height exceeds 33 ft,
" Portion of tatal-area surface that would be hidden from view by
canopy in a vertical projection (g bird's-eye view).
‘G: cover at surface is grass, grasslike plants, decaying com-
pacted duff, or litter ot least 2 in deep.
W: caver at surface is mostly broadleaf herbaceous plants {os
weeds with little lateral-root network near the surface) or
undecayed residues or both,
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OBJECTIVE:

Evaluate the slope stability of the Chesterfield Upper Pond (Figure 1). The slope
stability analyses will be conducted for three cases:

I 1998 conditions

Ii. Proposed Phase | pond levels at approximately EIl. 80 ft.
II. Proposed Phase |l pond levels at approximately EI. 130 ft.

METHODOLOGY:

Slope stability will be evaluated for both static and seismic conditions. Stability will be
evaluated using limit equilibrium methodology using Bishop’s method (ordinary and
Janbu) via SLOPE/W analyses.

REFERENCES:

1. Project 02131106.01, Geotechnical Engineering Services, Ash Moisture Criteria
Evaluation, Chesterfield Power Station, Dominion Generation, Chesterfield County,
Virginia, dated May 5, 2003. Prepared by Schnabel Engineering Associates, Inc. (Copy
included in Appendix B2).

2. Project 02131106.01, Response to VDEQ Comments of January 21, 2003, Ash Shear
Strength Evaluation, Chesterfield Power Station, Dominion Generation, Chesterfield
County, Virginia, dated February 13, 2003. Prepared by Schnabel Engineering
Associates, Inc. (Copy included in Appendix B2).

3. Project 02131106.01, Geotechnical Engineering Services, Ash Shear Strength
Evaluation, Chesterfield Power Station, Dominion Generation, Chesterfield County,
Virginia, dated December 13, 2002. Prepared by Schnabel Engineering Associates,
Inc. (Copy included in Appendix B2).

4. Geotechnical Engineering Study, Long Term Ash Storage Pond Dike, Chesterfield
County, Virginia, dated April 22, 1996. Prepared by Schnabel Engineering Associates,
inc.

5. Final report, Virginia Power Chesterfield Inactive Pond, dated April 14, 1997. Prepared
by GAl.
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6. Geotechnical Engineering and Groundwater Hydrology Services, Ash Disposal Pond,
Chesterfield Power Station, dated 12/20/82. Prepared by Schnabel Engineering
Associates, Inc.

7. Conceptual Closure Plan, Phase |, Upper (East) Ash Pond, Chesterfield Power Station,
Drawing No. 96-410-F3, Sheet 1 of 2.

8. Conceptual Closure Plan, Phase |, Upper (East) Ash Pond, Chesterfield Power Station,
Drawing No. 96-410-F4, Sheet 2 of 2.

9. Sections and Details, Upper (East) Ash Pond, Chesterfield Power Station, Drawing No.
96-410-F4, Sheet 2 of 2.

10.SEA Project 963321, Slope Inclinometer Readings, Henricus Park Road, Chesterfield
County, Virginia, May 21, 1997.

11.SEA Project 963321, Slope Inclinometer Readings, Henricus Park Road, Chesterfield
County, Virginia, July 22, 1997.

12.U.S. Army Corps of Engineers publication ER 1110-2-18086, “Engineering and Design —
Earthquake Design and Evaluation for Civil Works Projects”, dated 31 July 1995.

ASSUMPTIONS:

1)
2)
3)

4)

5)

Steady state conditions in the pond.
Properties of the ash in the pond are homogeneous.

Water levels of the ash placement area are located at or below an elevation of
approximately 27 feet above MSL.

Ash will be added to the existing placement area using dry disposal methods and
is assumed not to increase water tevels in the placement area.

Pseudo static analysis, seismic coefficient used = 0.075.

For sections with a toe berm, the phreatic surface came down to the top of the
berm:
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ANALYSIS:

Data on the subsurface geology and general subsurface stratigraphy are obtained from
references 4 and 6.

Solil strength parameters are based on testing done by Schnabel (references 4 and 6);

the ash strength parameters are based on strength laboratory testing (references 3 and
5). The soil parameters used for stability are presented in Table 1.

TABLE 1 — Soil Parameters Used in Slope Stability Analyses

Soil description (gcT:f) ( det;-rd;es) (cp— s‘;’
Embankment fill/ dike fill 125 32 0
Road fill 110 27 0
Alluvium 100 23 0
Silty Sand 130 35 0
Clayey siit 110 30 0
Loose sand 110 30 0
""" Clay 110 27 0
Silty/clayey sand 140 40 0
Sandy clay/clayey sand 135 35 0
Marsh soil 95 g 40
Ash 92 30 0

The stability of nine sections was analyzed. The sections were A-A through I-l. Three
cases were considered for each section (refer to pp. 1 of these calculations). Refer to
Figure 1 of these calculations for the approximate location of the sections.

Section A-A

Figure 1 shows the location of section A-A. Figure 2 shows a graphical layout of section
A-A in SLOPE/W.
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Results
The results obtained for sections A-A through |-l are shown in Tables 2, 3 and 4. The
SLOPE/M runs for sections A-A and |-l are presented in Appendix C1. o
TABLE 2 - Summary of Dike Minimum Safety Factors ﬁ
Sections A-A through G-G (seismic coefficient = 0.075) ]
o
O
Section Case | Casell Case lli
A-AM 1.61 1.61 1.61
B-B 1.21 137 197
Cc-C 1.50 1.58 1.60
D-D 1.45 1.41 1.40
E-E 2.01 1.42 1.49
F-F 1.64 1.65 1.54
G-G (Ash only) 1.66 1.64 1.75

™ Plots included in Appendix B1

TABLE 3 - Summary of Dike Minimum Safety Factors
Sections H-H and |-l (seismic coefficient = 0.0795)

Ash at El. 26 Ash at El. 32
Section Water at El. 32 Water at El. 32
Road Dike Road Dike
H-H 0.90 1.41 0.90 1.41
B 0.54 1.50 0.62 1.50

™ piots included in Appendix B1
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TABLE 4 - Summary of Minimum Factors of Safety for Section A-A (Case lll)
Plot Modified Minimum Occurrence of
No.® parameter F.S. failure Crmmants o
; Phreatic surface to El. 27.
o
1 None 0.91 At toe of dike | meslEsd SR, S
Seismic . Phreatic surface to El. 27. ™
2 | coefficient=0 | 1% Attoeofdike | staple. g
3 C =850 0.91 At toe of dike Same as plot no. 1.
Phreatic surface .
4 | @EL38totoe | 1.21 Ak1o6 ul Cike:nd
o illls through alluvium
Bireatic sutface S.F. > 1.5 for seismic
. | @EL38totoe | . | Attoeofdikeang |SO°foeNt=0.
of dike. Seismic ' through alluvium
coefficient = 0
6 None 1.63 Along bench surface
Circular failure along | S.F. > 1.8 under seismic
{ Hons ha pile conditions.
8 Y asn = 103 pcf 1.82 Circular failure along | S.F. > 1.8 under seismic
(vs. 92 pcf) | pile conditions.

“ Plots included in Appendix B1

CONCLUSIONS AND RECOMMENDATIONS:

¢ The ash placement area should be stable for cases |, ll, and Il at the assumed
water levels with the parameters defined and used.

e The dike should be stable for cases |, Hl and Il at the assumed water levels.
Maintenance may be required to fix local instabilities at the toe of the dike.

« North and South dike instability areas (sections H-H and |-l at the eastern end of

the pond) may experience continued instability at present conditions. If these
conditions are not mitigated, these instabilities will likely be present for the
proposed closure phases. It is recommended placement of material be

terminated at the same elevation as the top of the dike.
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The ash should be placed and compacted as follows. Ash should be placed in
lifts not exceeding one foot. Around the perimeter of the dike, and for a minimum
distance of 50 feet from the final surface, each lift should be compacted at
optimum moisture within a tolerance of plus or minus four (4) percent and to a
density of at least 95 percent of Standard Proctor maximum dry density. A lower
dry percent of optimum moisture, six (6) percent, may be achieved with a higher
compaction effort (reference 1). Everywhere else, each lift should be compacted
at optimum moisture within a tolerance of plus six (6) percent or minus eight (8)
percent optimum and to a density of at least 92 percent of Standard Proctor
maximum dry density. A lower dry percent of optimum moisture, eight (8)
percent, may be achieved with a higher compaction effort (reference 1).

Future consolidated undrained (CU) tests are recommended to determine the
strength parameters for the short-term, undrained loading conditions.

Future test on FGD material and co-mingled FGD and ash materials are
recommended to confirm the parameters used herein.
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APPENDIX B1

SLOPE/W OUTPUT RESULTS
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One West Cary Street
l chnabel Richmond, VA 23220-5809
Schnabel Enginosrlng Associatss, Inc. Phone (304) 649-7035
Fax {804) 783-8023

www.schnabel-eng.com

December 13, 2002

Mr. Mr. Mike Lott
Dominion Generation

F & H Technical Services
Innsbrook Technical Center

Glen Allen, Virginia 23060

Subject: Project 02131106.01, Geotechnical Engineering Services, Ash
Shear Strength Evaluation, Chesterfield Power Station, Dominion
Generation, Chesterfield County, Virginia

Dear Mr. Lott:

‘We have completed our evaluation of the shear strength of the ash currently being placed as fill
at the Upper Ash Pond at the Chesterfield Power Station as requested. Our services have been
provided according to our existing agreement.

Introduction

The ash is being excavated from the Lower Ash Pond, stacked for a short time next to the Lower
Ash Pond to drain, and then trucked to the Upper Ash Pond for final storage. By the time the ash
reaches the Upper Ash Pond, it is too wet to achieve the required compaction without further
drying. Drying the ash at this time of year has been very difficult because of high precipitation
and cool temperatures.

The Revised Closure Plan, Upper (East) Ash Pond, Chesterfield Power Station, Chesterfield
County, Virginia dated March 1998 (Closure Plan) requires the ash be compacted to at least 95%
of the maximum Standard Proctor dry density, at optimum moisture content with a tolerance of
+/- 2%. You have requested that we evaluate whether the compaction requirement can be
reduced below 95% without a reduction in the factors of safety for slope stability.

Alpharatta, GA » Baltimore, MD « Blacksburg, VA « Charlotte, NC « Charlottasvills, VA + Columbia, SC « Gaithersburg, MO
Glen Allan, VA « Graansboro, NC + Hampton, VA + Leasburg, VA » New Brunswick, NJ » Richmond, VA » West Chester, PA
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We reviewed the slope stability analyses in the Closure Plan to obtain the shear strength and unit
weight used in the slope stability analyses. The original soil parameters used for the ash in the
analyses included an angle of internal friction {¢) of 30° and a moist unit weight of 93 pcf.
According to data in the Closure Plan, these parameters were assumed in the design (i.e. they
were not based on actual soil laboratory test results).

OFFICIAL COPY

We suggested a battery of soil laboratory tests to evaluate the shear strength (angle of intemnal
friction (¢)) at compaction levels less than currently required by the Closure Plan. This report is
a summary of the testing we performed in our laboratory, and our recommendations with regard
to compaction of the ash.

Oct 23 2019

Soil Laboratory Testing

We tested two samples in our laboratory that appeared to be representative of the ash at the
Chesterfield facility. We performed Standard Proctor (per ASTM D-698), Atterberg Limits,
Gradation, and Direct Shear tests. The Direct Shear tests were performed to measure the shear
strength of the ash at various relative compaction values.

Sample No. 3 was a mixture of flyash and bottom ash classified as sandy silt (ML) per ASTM D-
2487. This material had a maximum dry density of 87.7 pcf at an optimum moisture content of
21.2 %. The corresponding moist density at optimum moisture content was 106.3 pcf. Sample
No. 4 was predominantly flyash and classified as sanﬂy silt (ML) per ASTM D-2487. This
sample had much less coarse sand size material (bottom ash), and had a lower maximum dry
density of 68.1 pcf (as expected for the finer-grained material) at an optimum meisture content of
36.0%. The corresponding moist unit weight of this material at optimum moistare content was
92.6 pcf.

We performed consolidated-drained direct shear tests on both samples. Both samples were
initially compacted to about 92% of the maximum Standard Proctor dry density at a moisture
content of about 8% above the optimum moisture content. Sample No. 3 exhibited an angle of
internal friction {¢) of 32° and Sample No. 4 exhibited an angle of internal friction (¢) of 39°.
Prior to consolldauon,,the average moist unit wei ight of Sz}qule ?Igo 3i\ETas 134, 9 pef and the
averagemotstmint\vqll%htofSamgle{No.j .was%eﬁggt} . 4, H!ﬁﬁ.“l.'i:”:,,;ii”;.l;?”‘z
T 10 ”';m’”iH' 1 ‘Ei!i";;fl’ W T ';;'El'i" TR

' Ji i it z: l )‘; ,;.)‘.
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resulted in an angle of internal friction (¢) of 32°. Prior to consolidation, the average moist unit
weight of this material was 102.9 pef.

The angle of internal friction (¢) for Sample No. 3 at 88% and 92% relative compaction was 32°
for both compaction levels. We believe this occurred because the samples showed significant
consolidation under the normal stress imposed during the test resulting in higher relative
compaction prior to shearing, especially at the higher normal stresses used in the tests.

The direct shear tests indicated the unit weight {and corresponding relative compaction) of the
samples increased after application of the normal stress. The normal stress is similar to a
surcharge pressure on the material. For the samples compacted to 92% relative compaction, the
increase in relative compaction varied from an average of 0.6% at a normal stress of 4 psi (576
psf) to an average of 3.8% at 20 psi (2,880 psf). These normal stresses are equivalent to a
surcharge of about 6 ft and 30 ft of ash, respectively.

Analysis and Recommendations

The slope stability calculations in the Closure Plan used a design angle of internal friction (¢) for
the ash of 30° and a moist unit weight of 93 pcf. The Closure Plan also indicates the ash should
be compacted to at least 95% relative compaction at the optimum moisture content +/- 2%.

Our soil laboratory tests for samples compacted to 92% of the maximum Standard Proctor dry
density indicate an angle of internal friction (¢) of 32 to 39° with a moist soil unit weight of 90.4
to 104.9 pcf. These angle of internal friction (¢) values exceed the values used in the stability
analyses in the Closure Plan, which means the ash is actually stronger than anticipated in the
original analyses. The soil unit weights are slightly above and slightly below the unit weights
those used in the Closure Plan slope stability analyses, which means the average unit weights are
about the same as the original unit weights. Accordingly, slope stability analyses using the
higher angle of internal friction ($) values and similar unit weights will result in factors of safety
higher than those from the original analyses.

We believe the compaction specification can be changed to 92% of the Standard Proctor
compaction at optimum moisture content +/-8% while maintaining ash angles of internal friction
{¢) equal to or greater than those used in the Closure Plan stability analyses. We recommend
amending the Closure Plan to reflect these recommendations.

Project 02131106.01 / December 13, 2002 Page 3 , Schnabel Engineering Associates
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Our test results also indicate the wet ash will consolidate under the weight of an ash surcharge.
During the winter of 2003, we recommend temporarily storing the ash in the Upper Ash Pond
area in stockpiles at least 15 ft high. The weight of the upper portion of the ash pile (the
surcharge) will cause an increase in unit weight (and thus relative compaction) of the lower
portion of the pile.

We recommend evaluating the relative compaction of the lower portion of the pile by digging
test pits and performing field density (compaction) tests. If the density of the ash meets the
compaction requirements of the amended Closure Plan (i.e. 92% relative compaction), we
believe the ash can be left in place to become part of the ash fill. Where compaction does not
meet the required values, the ash should be excavated, spread out to dry, and then recompacted to
achieve the required relative compaction. We recommend the Closure Plan also be amended to
allow compaction by surcharging where confirmed with field density testing or other
geotechnical methods such as in-situ Dilatometer or Cone Penetrometer tests.

We anticipate all of upper parts of the temporary stockpiles (the surcharge) and some or all of the
lower parts of the stockpiles will require drying and recompaction. We recommend this work be
done during the drier, warmer months from later spring to early fall of each year.

We have endeavored to complete the services identified herein in a manner consistent with that
level of care and skill ordinarily exercised by members of the profession currently practicing in
the same locality and under similar conditions as this project. No other representation, express or
implied, is included or intended, and no warranty or guarantee is included or intended in this
report, or any other instrument of service.

We appreciate the opportunity to be of continued service for this project. Plcase call us if you
have any questions or if we can be of any other service.
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Very truly yours,
SCHNABEL ENGINEERING ASSOCIATES, ]NC

u\p!!f
@"#Jfé D vMC”' i ﬁ-é\p}

Edward G. Drahos, P.E.
Principal
32
James J. Seli, P.E.
Principal
EGD:JIS:vw
Aftachments:

1. Summary of Soil Laboratory Tests (1)

2. Gradation Curves (1)

3. Moisture-Density Relation (Standard Proctor per ASTM D-698) (2)
4. Consolidated Drained Direct Shear (ASTM D-3080) (3)

c Mike Pantele (by email)
Bennie Tomlinson (by email}
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Maximum Nominal Shear Stress vs. Effective Normal Stress
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Nominal Shear Stress (psi)

Maximum Nominal Shear Stress vs. Effective Normal Stress
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Consolidated Drained Direct Shear (ASTM D

Maximum Nominal Shear Stress vs. Effective Normal Stress
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ne West Cary Stree
chnabel Richmond, VA 23220-5809
Schinabel Engineering Associates, Inc. . Phone (804) 643-7035
Fax (B04) 783-8023
www.schnabel-eng.com

February 13, 2003

Mr. Mike Lott

Dominion Generation

F & H Technical Services
Innsbrook Technical Center
Glen Allen, Virginia 23060

Subject: Project 02131106.01, Response to VDEQ Comments of January
21, 2003, Ash Shear Strength Evaluation, Chesterfield Power
Station, Dominion Generation, Chesterfield County, Virginia

Dear Mr. Lott:

We have reviewed the comments by Mr. John Godfrey of the Virginia Department of
Environmental Quality (VDEQ) in his email to Mr. Ray Jenkins (VDEQ) dated January 21,
2003. The following is our response to Mr. Godfrey's comments as requested.

With regard to the soil shear strength in relation to the moisture content, Mr. Godfrey is correct
that an increase in moisture content will typically result in lower shear strength. This
relationship is readily apparent with highly plastic clay soils, but much less so with non-plastic
sands. The increase in moisture content of up to about 8% above the optimum moisture content
did not have a significant deleterious effect on the shear strength of the ash primarily because of
the composition of the ash. The ash is essentially a non-plastic mixture of hollow glass spheres
with about 45% to 50% sand size or larger. Accordingly, based on our experience the ash

behaves more like a sand than a clay and the higher moisture content has a much smaller effect
on the shear strength.

We agree with Mr. Godfrey that the surcharging and testing should be implemented. We will
then be able to evaluate the feasibility of increasing the density of the ash fill by surcharging.

Alpharatta, GA « Baltimore, MD « Blacksburg, VA « Charlatte, NC + Charlottesville, VA « Columbia, SC * Gaithersburg, MD
Glen Allen, VA « Greensboro, NC » Hampton, VA « Leesburg, VA » New Brunswick, NJ » Richmond, VA » West Chester, PA
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The project Construction Quality Assurance Plan (1998) requires four field density tests per acre
per lift of common soil fill, but is silent on the frequency of testing for the ash. We are currently
performing field density testing of the ash (for moisture content and density) on an as needed
basis. We have been present on site three or four days a week when the ash is being placed and
compacted, and about twice a month when the ash is being stockpiled.

We recommend the same frequency of testing for the ash as for the common soil fill (i.e. four
tests per acre per lift) or as recommended by the Engineer. We will continue to make these tests
on a periodic basis as the ash fill is being placed and compacted. We will also perform direct
shear tests on the ash (to confirm the design angle of internal friction, ¢) twice a year or as
recommended by the Engineer.

We have endeavored to complete the services identified herein in a manner consistent with that
level of care and skill ordinarily exercised by members of the profession currently practicing in
the same locality and under similar conditions as this project. No other representation, express
or implied, is included or intended, and no warranty or guarantee is included or intended in
this report, or any other instrument of service.

We appreciate the opportunity to be of continued service for this project. Please call me if you
have any questions or if we can be of any other service.

Very truly yours,
SCHNABEL ENGINEERING ASSOCIATES, INC.

Eavoes G. Dasker

Edward G. Drahos, P.E.
Principal

EGD:vw s L

4 Mike Pantele (by email)
Bennie Tomlinson (by email)
Jack Shahan (by email)
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chnabe/l One West Cary Street

Richmond, VA 23220

Schnabel Engineering South, LLC Phone (804) 648-7035
Fax (804)783-8023
www,schniabel-eng.com

May 5, 2003

Mr. Mr. Mike Lott
Dominion Generation

F & H Technical Services
Innsbrook Technical Center
Glen Allen, Virginia 23060

Subject: Project 02131106.01, Geotechnical Engineering Services, Ash
Moisture Criteria Evaluation, Chesterfield Power Station,
Dominion Generation, Chesterfield County, Virginia

Dear Mr. Lott:

We have completed our evaluation of the moisture criteria of the ash currently being placed as
fill at the Upper Ash Pond at the Chesterfield Power Station as requested. Our services have
been provided according to our existing agreement.

INTRODUCTION

In our previous report titled, Geotechnical Engineering Services, Ash Shear Strength Evaluation,
Chesterfield Power Station, dated December 13, 2002, we recommended amending the
compaction and moisture content criteria specified in the Closure Plan. We believe the
compaction specification can be changed to 92% of the Standard Proctor compaction at optimum
moisture content £8% while maintaining ash angles of internal friction () equal to or greater
than those used in the Closure Plan stability analyses. GAI has agreed to the above referenced
criteria for placing and compacting ash that is at least 50 feet away from the perimeter drainage
channels. In the outer 50 feet, GAI recommended that the current moisture content (£2% of
optimum moisture content) and compaction (95% of the maximum dry density per ASTM D-
698) specifications be followed.

"We are committed to serving our clients by exceeding their expectations.”
Geotechnical ® Construction Monitering ® Dam Enginearing ® Geoscience ® Environmental
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In the outer 50 feet adjacent to the perimeter drainage channels, we recommend that the moisture
content criteria be revised to allow ash to be placed and compacted between 4% above and 6%
below its optimum moisture content while maintaining the compaction criteria of 95% of the
maximum dry density per ASTM D-698. To demonstrate the feasibility of achieving these
results in the field, we have performed a Modified Proctor Test (ASTM D-1557) on Sample 5. A
Standard Proctor Test (ASTM D-698) was previously performed on Sample 5 and reported in
Report No. 2.

SOIL LABORATORY TESTING

The maximum dry densities and optimum moistures for the Standard and Modified Proctor Tests
for Sample 5 are 71.8 pcf at 32.3% moisture and 78.9 pcf at 25.8% moisture, respectively. With
Modified Proctor compaction effort, the ash is compacted to about 110% of its Standard Proctor
maximum dry density at a moisture content that is about 6.5% below the Standard Proctor
optimum moisture. Likewise, when the ash sample is at 26.3% moisture content (i.e. 6% below
the Standard Proctor optimum moisture), a dry density of 78.6 pcf is achieved when Modifted
Proctor compaction effort is applied to the ash sample (i.e. 109% of the Standard Proctor
maximum dry density).

It should also be noted that the ash has a dry density of 69.3 pcf at 36.3% moisture on the
Standard Proctor Moisture-Density Relation. This correlates to compaction to 97% of the
Standard Proctor maximum dry density at 4% above the Standard Proctor optimum moisture
content. The test results for the Standard and Modified Proctor Tests for Sample 5 are included
as Attachment 1.

CONCLUSIONS

The Standard Proctor and Modified Proctor Tests were both performed on the same ash sample,
Sample 5. The difference between these two tests is that greater compaction effort is applied to
the sample during the Modified Proctor Test than in the Standard Proctor Test. As a result,
higher dry densities are obtained during the Modified Proctor Test than in the Standard Proctor
Test.

Based on the Modified and Standard Proctor Tests performed on Sample 5, compaction equal to
or greater than 95% of the maximum Standard Proctor dry density per ASTM D-698 can be
achieved on the ash at moisture contents that are up to 6% below the Standard Proctor optimum
moisture content as long as sufficient compaction effort is applied to the ash. Also, compaction
equal to or greater than 95% of the maximum Standard Proctor dry density per ASTM D-698 can

OFFICIAL COPY
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be achieved on the ash at the site at a moisture content of 4% above the Standard Proctor
optimum moisture content.

It should be noted that in order to achieve 95% of the maximum dry density per ASTM D-698 at
6% below optimum moisture content, greater compaction effort might be required by the
contractor. Greater compaction effort would involve placing and compacting ash in thinner lifts,
making additional passes over each lift with the compaction equipment, and/or using heavier
compaction equipment. Alternatively, if the ash is dry, it could be moxstqned to acluevq the {11

H
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level of care and Sklll ordmaniy exercised by members of the professwn currently practicing in
the same locality and under similar conditions as this project. No other representation, express or
implied, is included or intended, and no warranty or guarantee is included or intended in this
report, or any other instrument of service.

We appreciate the opportunity to be of continued service for this project. Please call us if you
have any questions or if we can be of any other service.

Very truly yours,
Schnabel Engineering South, LLC

4_,%-

Theron R Eluker, 15 I Tj i
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FLY ASH, BLACK chrnabel
§Classification: ML Schnabel Engineering
Sample Number: 3
Sample Depth (Ft.): MOISTURE-DENSITY RELATION
Sarmple Source: Assumed Specific Gravity: 1.93 Specification:  ASTM D-698 Method: A
Liqui-d-Limit (LL):: NP Project: I¥GimEii. Ak Rond,
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% Passing 3/4" Sieve: - {Max. Dry Density (pcf): 71.8 ’
% Passing #200 Sieve: 67.1 |Opt. Moist. Content (%): 323 Project No.: 02131106.01
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No. Load Cv No . L.oad Cv No. Load Cv
al 0.05 0.201 9 16.00 0.205
2 0.13 0.138
3 025 0.1582
4 g, 50 ©.159
5 1.00 0.4148
S 2.00 0.1899
7 4,00 0.220
g B.0OO 0.201
5 Natural Natural Dry '
‘Saturation |Moisture | Density . Rl SRR, Gt Fo
| 74.8 % 33.8 B89.8 2.26 0.13 1.0199
TEST RESULTS MATERIAL DESCRIPTION
5 Compressiaon Index = 0.13 FLEE
,H Project No.: 97-074-01%
- Project: VIRGINIA POWER Remarks:
ﬂ Location: CF #1 TESTED BY DODK
. : ENTERED BY DDK
! Date: 3 MARCH 4997 CHECKED BY
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9778032 CHECK
REVIEW
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GENERAL SOIL MAP
CHESTERFIELD COUNTY, VIRGINIA

Scale 1:253,440
1 0 1 2 3 4 Miles

SOIL ASSOCIATIONS
SOILS ON FLOOD PLAEINS AND TERRAGES

Fluvaguents-Hydraquerts association: Deep, poorly drained and very poorly
drained soils that are frequently flooded and that have a sandy, loamy, or clayey
substralum; along drainageways and streams

Pamunkey-Lenoir-Dogue association: Deep, well drained, moderately well
drained, and somewhat poorly drained sails that have a dominantly :oamz ar
¢layey subsoif; on terraces

o A kel

Masada-Edgehill-Turbeville association: Deep, well drained sails that have a
dominantly clayey or gravelly clayey subsoil; on high terraces
SOILS ON TRLASSIC BASIN MATERIAL

Creedmoor-Mayodan association: Deep, well drained and maderateiy well drained
soils that have a dominantly clayey subsoil; on uplands

Mayodaa-Creedmoor association: Deep, weli drained and moderately well drained
soils that have a dominantly clayay or gravelly clayey subsoil; on uplands

SOILS ON THE PIEDMONT PLATEAU

Cecil-Appling association: Deep, well drained soils that have a dominantly
¢layey subsail; on uplands

Cullen-Appling-Colfax association: Deep, well drained and somewhat poorly
drained soils that have a dominantly clayey subsail or that have a fragipan; on
upkands .

Appling-Worsham-Colfax asscciation; Deep, wetl drained, somewhat pacrly
drained, ‘and poorly drained soils that have & dominantly clayey subsoil or that
have a fragipan; on uplands and wpland flats

Appling-Grover-Calfax association; Deep, well drained and somewhat pu-n:;rly
drained soils that have a dominantly clayey or loamy subsoil or that have a frag-
ipan; on uplands and upland flats .

SOILS ON THE COASTAL PLAIN

Facevilfe-Gritney-Kempsville association: Deep, well drained soifs that have a

dominantiy clayey or Iaam! subseil; ¢n uplands

Bourne-Aquults-Tetotum association: Deep, moderately well drained and poorly
drained soils that have a fragipan or that have a loamy or clayay subsoil: on up-
lands and upland flats e —

Tetotum-Bourne association; Deep, moderately well drained soils that have a
dominantly leamy subsoil ar that have a fragipan: on uplands

Gritney-Atlee-Lennir association; Deep, well drained, moderately well drained,
and somewhat poorly drainec soils that have a Clayey or loamy subsoil; on uplands
Lucy-Orangeburg-Rumford associatien: Deep, well drained and somewhat exces-
sively drained soiis that have a dominant]y ioamy subsoil; on uplands

Ochrepts and Udults-Vaucluse association; Deep, excessivaly dralned, well
drained, and moderately well drained soils that have a sandy, loamy, clayey, or
gravelly subsoil or that have a fragipan; on vglands

Compited 1976
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SCHEDULE AND CHEKLIST FOR FACILITY INSPECTIONS
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C-1
APPENDIX C

SCHEDULE AND CHECKLIST FOR FACILITY INSPECTIONS

Table C-1

GENERAL INSPECTION SCHEDULE

Inspection
ltem Possible Deficiency Frequency'”
CCB Placement Areas'® | Surface breaks or slides, erosion, M/Q
settlement, displacement
Vegetated Cover® Brush, trees, gaps in cover, erosion M/Q
Existing Perimeter Dike® | Slides, sloughs, scarps, displacements, Q
seepage, erosion
Surface Water Drainage | Accumulated sediment, ponding, erosion M/Q
System®
Monitoring Wells | Misc. damage Q.
lLocking Site Gate Misc. damage M/Q
Notes:

M M/Q - monthly for first 12 months, quarterly thereafter; Q - quarterly.

@ Additionally, the integrity of the CCB placement area, cover, vegetation, existing
perimeter dike, and surface water drainage system will be inspected after the spring
thaw, after any rainfall exceeding two inches or any major rainfall event resulting in
localized flooding.
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SITE INSPECTION CHECKLIST
UPPER (EAST) CLOSURE
CHESTERFIELD POWER STATION

Date of Inspection:

Temperature:

Weather Conditions on Date of Inspection:
General Weather Conditions During Previous Week:

Persons Present at Inspection:

Name Title/Position Representing

General Comments:
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Name of Inspector:

Site:

Inspection Date:

ACTION REQUIRED

CCB PLACEMENT
AREAS
AND EXISTING
PERIMETER DIKE

AREA OBSERVATIONS/LOCATION
INSPECTED CONDITION Yes No (Note on Attached Site Plan)
Wet Areas, Seepage ‘
Surface Cracking

Slide, Slough, Scarp

Sinkhole, Animal Burrow

Erosion

Unusual Movement

Vegetation Control

VEGETATED
COVER

Surface Cracking

Sinkhole, Animal Burrow

Low Areas(s)

Ruts and/or Puddles

Vegetation Condition
(Trees, brush, gaps)

ADDITIONAL COMMENTS:

Oct 23 2019
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Name of Inspector:

E DominioniEnefgy North Carolina

Site:

Inspection Date:

ACTION REQUIRED
AREA OBSERVATIONS/LOCATION
INSPECTED CONDITION Yes No (Note on Attached Site Plan)
LOCKING GATE | Miscellaneous Damage
Drainage Channels
- Accumulated Sediment
- Erosion
- Vegetation/Riprap/Lining
SURFACE Condition
VORI - Ponding
DRAINAGE T e
SYSTEM il
- Accumulated Sediment
- Structural Integrity
- Inlet Condition
- Qutlet Condition
MONITORING | Misceilaneous Damage (e.g,
WELLS damaged casing, cover, lock, efc.)
ADDITIONAL COMMENTS:

Oct 23 2019
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