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1.0 INTRODUCTION & PROJECT DESCRIPTION

1.1 Introduction

CHA was contracted by Lockheed Martin to perform site assessments of selected coal
combustion  surface impoundments  (Project #0-381 Coal Combustion Surface
Impoundments/Dam Safety Inspections). As part of this contract, CHA was assigned to perform
a site assessment of Georgia Power Company’s Plant Branch, which is located in Milledgeville,

Georgia as shown on Figure 1 — Project Location Map.

CHA made a site visit on November 23, 2009 and November 24, 2009 to perform visual
observations and to inventory coal combustion surface impoundments at the facility, inspect the
containment dikes, and to collect relevant information regarding the site assessment. On the date
this draft report was published CHA received a package of additional documents from Georgia
Power to review. This data will be reviewed and incorporated into the final report.

CHA engineers, Malcolm Hargraves, P.E. and Cody Johnson, were accompanied during the site

visit by the following individuals:

Company or Organization Name and Title

Environmental Protection Agency Craig Dufficy, Environmental Engineer

Georgia Dept. of Natural Resources Carey Anderson, Environmental Engineer

Georgia Dept. of Natural Resources Charles Grizzard, Environmental Engineer
Georgia Power Company — Branch Johnny Howze, Plant Manager

Georgia Power Company — Branch Sandy Lloyd, Safety and Health Advisor

Georgia Power Company — Branch Cynthia Dixon, Team Leader - Compliance
Georgia Power Company — Branch Brenda Southerland, Compliance and Support Mgr.

Georgia Power Company Rochelle Routman, Environmental Specialist
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Company or Organization Name and Title

Georgia Power Company Tanya Blalock, Environmental Affairs Manager
Southern Company Gary McWhorter, P.E., Environmental Engineering
Southern Company Ron Wood, P.G., Hydro Services

Southern Company Joel Galt, P.E., Hydro Services Supervisor
Troutman Sanders Holly Hill, Attorney

1.2 Project Background

Plant Branch has or had at one time five coal combustion waste disposal ponds at the facility,
identified as Ash Pond A, B, C, D, and E, respectively. The first pond constructed at the facility,
Ash Pond A, was taken out of service in the late 60’s and no longer exists. Ancillary facility
structures and southern portions of the primary front parking lot now occupy the area that was
once Ash Pond A. Of the ponds that remain, the Ash Pond E is under the jurisdiction of the
Georgia Department of Natural Resources Environmental Protection Division (EPD) Safe Dams
Program (Georgia State ID. 117-002-00108). Ash Pond E is listed on the National Inventory of
Dams (NID) identified at GA04576. The Ash Pond D dike has been given Georgia State ID 117-
021-02354 and the Ash Pond B dike has the number 117-023-04387. The Ash Pond C dike does

not have an ID number at this time.

As indicated by the Georgia Safe Dams program, Ash Pond E has been categorized as a
Category | dam by the Georgia Soil and Water Conservations Committee under Georgia Safe
Dams Act of 1978. This means improper operation or dam failure would result in the probable
loss of human life, as per the Rules of the Georgia Department of Natural Resources
Environmental Protection Division Chapter 391-3-8 Rules for Dam Safety, Section 391-3-8-
.02(d). Ash Pond E is annually inspected by the Georgia Department of Natural Resources Safe

Dams Program engineers.
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According to the Georgia Safe Dams program, Ash Ponds B and D have been categorized as
Category Il dams, meaning improper operation or dam failure would not be expected to result in
probable loss of human life. Category Il dams are exempt from the Georgia dam safety
regulations thereby leaving the design, operation, and maintenance standards up to the owner’s
discretion for best management practices. According to Georgia Safe Dams personnel, as a
Category 11 dam, the structure is not held to any state recognized design standards.

At this time, no information is available regarding the category classification for Ash Pond C.

1.2.1 State Issued Permits

The State of Georgia issued Permit No. GA0026051 to the Georgia Power Company authorizing
discharge under the National Pollutant Discharge Elimination System to Lake Sinclair in the
Oconee River Basin in accordance with effluent limitations, monitoring requirements and other
conditions set forth in the permit. The permit became effective on March 30, 2005 and will

expire on February 28, 2010.

1.3 Site Description and Location

The Plant Branch management units are shown on Figure 2A — Photo Site Map Overview. The
impoundments at the Plant Branch facility consist of a total of four active ponds (B, D, C, and E)
and one closed pond (A). The commissioning and subsequent expansion for each of the five

dams at Plant Branch is indicated below:

« Ash Pond A: Commissioned in 1965

« Ash Pond B: Commissioned in 1967

« Ash Pond C: Commissioned in 1971

« Ash Pond D: Commissioned in 1980

« Ash Pond E: Commissioned in 1982; wave wall added to provide additional freeboard in
2004,
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A map of the region indicating the location of the Plant Branch station and ash ponds and
identifying schools, hospitals, or other critical infrastructure located within approximately five
miles down gradient of the ash pond is provided as Figure 3 — Critical Infrastructure Map. Ash

Pond E, which contains the largest volume of liquid, is about one mile upstream of Lake Sinclair.

1.3.1 AshPondB

Design documents were provided for Ash Pond B. || G

The impoundment for Ash Pond B was created by construction of a dike across a cove on the

south and southwest sides as shown in Figure 2B. |G

Construction was completed in 1967 creating an
impoundment surface area of approximately 75 acres. A sketch shown in Figure 5A-2 indicated
that the dike crest is approximately 80 feet across with slopes extending 60 feet out from each
edge of the crest on a 1.5/1 slope. A plan view of the completed dike as designed in 1967 is
presented in Figure 5A-3.

Currently, a small portion of Ash Pond B is used for the dewatering of bottom ash recovered
from the coal power production process. Previously, bottom ash was placed in this pond until
sold. The dewatered ash is presently removed for storage or marketing.
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1.3.2 AshPondC

Ash Pond C is impounded by three dikes on the west, south, and east sides as shown on Figure
2C. The remaining sides of the pond are contained by natural hills. The west dike is
approximately 1,300 feet long, the south dike is approximately 1,700 feet long, and the east dike
is approximately 1,700 feet long. The drawing indicates that the dikes were to be constructed
with a slope of 2H:1V but the “upstream slope may be changed to 1.75H:1V at the discretion of
the engineer if suitable foundation conditions are encountered”. The remaining portions of the
impoundment are contained by natural ground. A plan view and dike cross-section for the Ash
Pond C impoundment is presented in Figure 5B. Available test records related to the method of
placement and compaction generally indicated that embankment material met the required 90%
maximum standard Proctor dry density. Furthermore, the soil logs of piezometer installations
with Standard Penetration test data generally indicate medium stiff to very stiff conditions in the
embankment material. An isolated exception was observed in PZ-3 where soft (N = 5 blows per

foot) conditions were encountered within the top 10 feet of the embankment surface.

Construction of the impoundment began in 1971 and upon its completion it created a total
surface area of 70 acres. Ash Pond C is currently used primarily as a final settlement stage for
the fly ash deposition process at Plant Branch.

1.3.3 Ash Pond D

Construction of Ash Pond D began in 1980 and consisted of a dike along the southwest side of

the pond as shown in Figure 2D and plan view of the dike presented in Figure 5C. The other

sides of the impoundment are contained by natural hills. ||| G

I Viaterial for construction of the dike was excavated from the northeastern
portion of the pond area. The cross section indicates that the most impervious material was to be

placed in the center of the dam; information such as construction test records related to the
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method of placement and compaction was not provided. Documents detailing technical
specifications and quality control procedures, however, indicate that the embankment material
was to be compacted to 98% of the maximum standard Proctor dry density and tested every
6,000 square feet per 2-foot elevation rise. In addition, the soil log of a piezometer installation
with Standard Penetration test data indicates that the embankment material was generally in a
stiff to very stiff condition. The impoundment created a total surface area of 45 acres upon its

completion.

A blanket drain was installed below the dike, as shown in Figure 5D. Initial construction also
included a trench drain below the highest section of the dike. Finger drains transmit the water
collected by the blanket drain into concrete lined drainage channels constructed parallel to the
dike toe. The channels also collect surface runoff and outlet through a corrugated metal pipe
culvert that conveys the water beneath an access drive and out to a Lake Sinclair drainage
feature.

1.3.4 AshPondE
The original construction of Ash Pond E began in 1982 and consisted of one main dike along the

eastern boundary of the pond which impounds water into a broad valley area as shown in Figure
2E.

I A vailable information related to the method of placement and compaction indicated that

the embankment material generally met the 98% maximum standard Proctor dry density
specification the construction specifications required. Quality control procedures required field

testing of the embankment material every 6,000 square feet and 2-foot elevation rise.
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In 2004, a 4-foot high, reinforced concrete, cantilevered wave wall was installed along the crest
of the upstream dike slope. At the abutment locations where the earth dike height was less than 2
feet, grouted rubble mounds were used in lieu of the concrete wall to taper the new construction
into the existing ground. The primary purpose of the wave wall was to provide the three feet of

freeboard required while passing the ¥2 PMF (Probable Maximum Flood) event.

It is understood that all fly ash from the coal power production process is pumped to Ash Pond E
to allow for ash storage and settlement. From Ash Pond E, water is decanted and discharges via
a 36-inch diameter underground pipe into Pond D. Seepage through the embankment is
collected through a blanket drainage system where it is discharged directly into a drainage

tributary to Lake Sinclair.

1.3.5 Other Impoundments

In addition to the coal combustion waste (CCW) disposal areas described above, CHA also was
made aware of one additional impoundment, Ash Pond A, which is no longer in use. Based upon
information provided by Georgia Power personnel, construction of the Ash Pond A dike began in
1965 and upon its completion had a surface area of 0.9 acres. It is understood that this pond was
filled to capacity and covered with the placement of a soil cover in June 1966. No other

information regarding Ash Pond A has been provided to CHA at this time.

1.4 Previously Identified Safety Issues

For the purposes of the EPA site assessment project and according to federal dam safety
guidelines, appurtenant hydraulic structures on dams are also included with dam safety
considerations. With this understanding, there have been two previously identified dam safety
issues involving the release of CCW at Plant Branch, one of which resulted in release of CCW
from the Ash Pond C in the last 10 years. The first of these releases was observed and

documented in late 1968 on Ash Pond B. In January 1969 grouting procedures were
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implemented in an effort to alleviate five recognized areas of leakage from Ash Pond B. The
second documented release occurred in December 2000 at Ash Pond C, during which a
mechanical failure caused water from Ash Pond C to be discharged through the cooling water
tunnel system into Lake Sinclair. These incidents are discussed in more detail in Sections 1.4.1
and 1.4.2.

1.4.1 1969 Release — Ash Pond B

As described in a April 1969 report regarding recent completion of the dike and subsequent
inspection of the dikes performance,

“Upon initial inspection, five zones of leakage were observed on the downstream slope at
or near lake level. A cascade located at station 3+20 approximately five feet above the
lake level and a large flow at the waterline near station 5+20 exhibited the largest flows
and greatest concentration of ash of the five zones. Fine ash leaking through the dike has

deposited on adjacent beaches (see pictures in the report dated 12-11-68).”

Additionally, the report states, “From the grouting logs and present performance of the dike, the
curtain established along the grout line is considered to be as complete as is practicable.
Leakage at stations 4+10, 4+30, and 4+70 was completely stopped; while flows at stations 3+20
and 5+20 were reduced to a slight trickle and a very slight bubble, respectively.” The grouting

program successfully arrested the leakage and was completed by the end of March 1969.

1.4.2 2000 Release —Ash Pond C

On December 1, 2000, a mechanical failure of a hydraulic appurtenance, in this case an isolation
valve caused water from Ash Pond C to be siphoned back and discharged through the cooling
water tunnel system into Lake Sinclair. Approximately 35,000 gallons of ash laden water was

released during this event. Subsequently, a written letter of notification was submitted to the
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Georgia EPD on December 08, 2000. It is clearly understood that this failure did not involve
overall embankment stability and did not give reason to question the general safety of the
impoundment. A copy of the submission provided to CHA indicated that the plume had
dissipated in Lake Sinclair downstream of the 441 bridge, and that additional survey in the area
did not reveal adverse environmental effects. Georgia Power also indicated that the valve was

repaired to prevent a recurrence.

1.5  Site Geology

The Geologic Map of Georgia prepared by S.M. Pickering, Jr. McDowell et al. in 1976 for the
Georgia Department of Natural Resources indicates that the Plant Branch facilities lie in
Piedmont physiographic province above residual soil derived from crystalline metamorphic
bedrock. This basement bedrock comprises biotite granitic gneiss, feldspathic biotite gneiss, and
amphibolite-hornblende gneiss.

1.6 Bibliography
Georgia Power has provided CHA with copies of correspondences, reports and plans pertaining
to the tasks outlined above. A selected list of these items is provided below. As part of our

assessment, information and data from these reports and plans were compared with existing site

conditions observed during our site visit.

« Plant Branch Georgia Power Responses to EPA Request for Information under Section
104(c) of the Comprehensive Environmental Response, Compensation, and Liability Act.
42 U.S.C. 9604(e), March 25, 2009
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Georgia Department of Natural Resources Annual Dam Inspection, various reports from
1992 to 2008
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2.0 FIELD ASSESSMENT
2.1 Visual Observations

CHA performed visual observations of all dikes at the Georgia Power Plant Branch Coal
Combustion Facility following the general procedures and considerations contained in FEMA’s
Federal Guidelines for Dam Safety (April 2004), and FERC Part 12 Subpart D to make
observations concerning settlement, movement, erosion, seepage, leakage, cracking, and
deterioration. A Coal Combustion Dam Inspection Checklist Form, prepared by the US
Environmental Protection Agency, was completed on-site during the site visit for each ash pond.
A copy of the completed form was submitted via email to a Lockheed Martin representative
approximately three days following the site visit to Plant Branch. A copy of this completed form
is included in Appendix A. A photo log of photos taken during the site visit and Site Photo
Location Maps, Figures 4A through 4D, are located at the end of Section 2.

CHA'’s visual observations were completed on November 23 and 24, 2009. The weather was
cloudy and temperatures ranged between 54 to 59 degrees Fahrenheit. Prior to and during the
days we made our visual observations, the following approximate rainfall amounts occurred (as

reported by Plant Branch personnel).

Table 1 - Approximate Precipitation Prior to Site Visit

Dates of Site Visits — November 23, 2009 & November 24, 2009

Day Date Precipitation (inches)
Monday 11/16/09 0.00
Tuesday 11/17/09 0.00

Wednesday 11/18/09 0.00
Thursday 11/19/09 0.00
Friday 11/20/09 0.00
Saturday 11/21/09 0.00
Sunday 11/22/09 0.00
Monday 11/23/09 0.67
Tuesday 11/24/09 0.00
Total Week Prior to Site Visit (16™-22"%) 0.67
Total Month of November (to 11/24/2009) 6.22
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It should also be noted that saturated soils were observed throughout the entire Plant Branch
facility and assumed to be due to recent rainfall activity.

2.2 Embankments and Crest

As previously described in Section 1.3, the Georgia Power Plant Branch facility utilizes a total of
four ash ponds and has one historic ash pond that has been closed. Observations at these ponds

and their embankments are described in the following sections.

2.2.1 Ash Pond B

Selected photos of Ash Pond B are included in Photos 65 through 72. Slightly over one-half of
the southern area of the original Ash Pond B has been filled with ash, covered with soil, and
vegetative cover as shown in Photo 65. This pond is impounded by a dike on the southwest side

and natural hills on the remaining sides.

During the site visit, heavy vegetative cover including large trees and large boulders were noted
as being present along the downstream edge of the dike and along the toe as shown in Photos 66
through 68. Heavy tree cover was also observed along the east end of the upstream edge of the
dike and on top of the filled in area of the pond. Representatives of Georgia Power stated that it
was their opinion that due to an “over” constructed dike and the southern portion of the pond
being filled with ash and capped, the trees along the edge of the crest would not pose any impact
to the stability of the existing dike.

In general, the dike does not show signs of changes in horizontal alignment and the dike did not
exhibit obvious signs of distress (i.e. significant sloughing, bulging, or apparent leakage). With
exception of the large boulders present along the downstream face of the dike, the embankment
is uniform and covered with heavy vegetative cover including trees. The upstream edge of the

pond is difficult to differentiate from the filled area of the pond on the south end due to uniform
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grass cover. An area approximately 500 feet wide by 500 feet long (square), at the southwest
end of the pond is currently covered with only grass cover. The remaining portion of Ash Pond

B that is filled with ash is covered with both grass and trees.

The north end of Ash Pond B remains in use for disposing and processing sluiced bottom ash

proto 72). |

I Further discussion of this data and related instrumentation appears in Section 2.4.1

of this document. Based upon this information and the grading of the capped pond area, Georgia

Power personnel concluded that the Ash Pond B dike is no longer a liquid waste impounding
structure. While one may generally concur with this assertion, the Georgia Department of
Natural Resources Environmental Protection Division (EPD) Safe Dams Program and/or the
USEPA should be consulted to determine if the dike can be officially declassified as an

impounding structure and removed from any such inventory.

2.2.2 AshPondC

Ash Pond C is impounded by three main dikes (west, south, and east dikes) and is currently used
as the third stage of the fly ash settlement and water recycling process at Plant Branch ||l

Assessment of Dam Safety of

Coal Combustion Surface Impoundments
Georgia Power Company

Plant Branch

Milledgeville, GA



In general, the west, south, and east dikes do not show signs of changes in horizontal alignment
and the dikes did not exhibit obvious signs of distress (i.e. significant sloughing, bulging, or
apparent leakage). According to Georgia Power personnel, the crest is re-graded as needed to fill
in tire ruts thereby reducing ponding of storm water on the crest. The embankments are
generally uniform and covered with appropriate grass cover which was freshly mowed prior to
our site visit. Exceptions on the west and south dikes are described below.

2221 Ash Pond C West Dike

During the site reconnaissance of the west dike, a historic discharge system was observed at the
south end (Photos 31 and 32). This was originally constructed as the primary outfall via a
gravity feed to a treatment facility before the water was recycled or discharged to the lake. It
was later replaced with two emergency overflow pipes at this location to provide an emergency
outlet should the need arise. This was done around the same time the siphon system conveying
water to the plant was installed. Georgia Power indicated that the historic discharge system
facility has been decommissioned; however the plant maintains an NPDES discharge permit at

this location.

Two areas located along the west dike near the south central portion of the dike were observed to

have pooled water and saturated soil (Photo 34). It was not readily discernable if these areas

were due to poor drainage from recent rains or seepage. |GG

Several apparent areas of sparse vegetation were noted along the central and northern exterior
portion of the west dike (Photo 35). These areas appeared to be caused by mowers slipping
down the exterior face of the dike. Additionally, a few rodent burrows were observed along the
length of the dike (Photo 37). After noting these burrow locations during the site visit, Georgia

Power/Southern Company personnel were observed actively filling these areas.
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2222 Ash Pond C South Dike

The downstream face of the south dike has been “re-faced” with rip-rap as shown in Photos 55,
57, and 60. It is understood that this has been an on-going process over the at least the past ten
years in an effort to alleviate past minor slope sloughing and was implemented in an effort to
alleviate future slope scarping or sloughing.

Photo 42 shows beaching erosion as evidenced in the scarping caused by pond water “lapping”
along the upstream side of the south dike. The rock rip-rap facing along the edge did not appear
to be properly maintained and was scattered. Several stormwater drains were observed on the

dike crest which appeared to need maintenance.

Additionally, upon reviewing the south dike from its toe, several “wet” areas approximately
three feet in diameter were observed along the east end of the toe as shown in Photo 56.
Examination of the “wet” areas indicated that a portion of the drainage system installed below
the downstream slope may have been buried beneath recent expansion of the toe along the south
dike. As a follow-up to the EPA site assessment visit, Plant Branch and Southern Company
further investigated these areas and concluded that,

“The originally installed foundation finger drains are not the source of the wet areas on
the downstream slope of the berm. At areas #1 and #2, excavations indicated an apparent
blocked/undrained existing filter/drain was the source of the flowing water on the
downstream slope of the berm. At areas #3 and #4, and at two other observed wet areas
nearby, it was noted that the most likely cause of the wetness was surface runoff from the

top of the berm”.

As part of the continue investigation, new drains comprising slotted and socked 4-inch diameter
PVC pipe with sand bedding, sand cover, and filter fabric were installed in the locations of the

observed wet areas to remedy the situation.

-30- Final Report
Assessment of Dam Safety of

Coal Combustion Surface Impoundments
Georgia Power Company

Plant Branch

Milledgeville, GA



Seepage drains SD1-SD3 were observed to produce clear water as shown in Photos 62 and 63.
This water was released directly onto the native soils north of Lake Sinclair

2223 Ash Pond C East Dike

“Re-facing” was being performed in a section of the downstream face of the south portion of the
east dike as shown in Photo 46. This area is located south of the “recycle water” station, located
near the center of the dike. The re-facing of the section on the east dike entailed the same
procedures used along the south dike exterior facing. Tall grass was observed along the
upstream side of the dike as shown in Photo 49.

Saturated soil and standing water was noted to the north of the “recycle water” station as shown
in Photo 50. Georgia Power personnel explained that the standing water was due to improper
drainage in this area and that attempts had been made to place small rock over this area;
however, due to saturated soils the imported rock was pushed beneath the soil surface by heavy
machinery. Attempts to remediate this area were halted until the soil dried enough for future

work to proceed.

The visual review of the east dike revealed an area with an irregular grading along the north
upstream face of the dike (Photo 53). This surficial irregularity appeared to be created from
mowing performed along consistent lines. Additionally, there were a few rodent burrows located
along the north portion of the dike’s upstream edge. These rodent burrows were subsequently
filled during the EPA site assessment period.

Inconsistencies in the dike’s downstream face were also noted along the south end as shown in
Photo 54. These variations in the face of the slope appeared to be either the remnants or initial
formation of erosion rills beneath the vegetation currently present on the slope.
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2.2.3 Ash Pond D

The visual review of the west dike at Ash Pond D, also called Ash Pond D-1 in documents
prepared by others, did not reveal signs of changes in horizontal alignment and the dike did not
exhibit obvious signs of distress (i.e. significant sloughing, bulging, or apparent leakage).
Selected photos of Ash Pond D are included in Photos 17 through 30.

Upon inspection of the dike from the crest, a widening of the dike was noted along the northern

end as shown in Photo 22. Georgia Power personnel indicated that this is due to the buildup of
fly ash along the interior edge of the dike which has slowly filled the pond |Gz
I Oy about 600 feet of the dike now retains open water and this section of the
dike has developed a stand of aquatic vegetation at the pond-dike interface over time.

Additionally, several rodent borrows (Photo 19) were located along the upstream edge of the

dike. These rodent burrows were subsequently filled during the EPA site assessment period.

The drainage system for Ash Pond D is comprised of a concrete lined drainage channel along the
dike’s toe receiving water from the seepage drains at the base of the dike as shown in Photos 23
and 29. Georgia Power personnel indicated that a section of the concrete lined drainage channel
located along the north central portion of the dike was inadvertently removed (Photo 26). It was
explained by Georgia Power personnel that previous remediation in this area had damaged the
concrete lined drainage channel and it had not been restored to its original form. They explained
that they maintained this area as necessary to allow for proper drainage. The seepage drains for
Ash Pond D were observed to produce clear water. Several of the drains did not appear to
discharge water. Information provided by Georgia Power personnel indicated that this was due
to the existing grading and plumbing locations for the seepage drainage system.
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Along the central portion of the downstream face of the dike, an area roughly 10 feet wide by 20
feet long was observed to be covered with rock (Photo 25). Based upon information provided by
Georgia Power personnel, it is understood that the existing rock was installed in an effort to
remedy seepage at this location. West of this area and across the existing access drive was an
area of rock approximately 25 feet in diameter covered with 2 to 4 inch gravel (Photo 27). It was
indicated by Georgia Power personnel that this area was known to be a soft area and had been

covered with rock as a means of remediation.
2.2.4 Ash Pond E

The visual review of the dike at Ash Pond E did not reveal signs of changes in horizontal
alignment and the dike did not exhibit obvious signs of distress (i.e. significant sloughing,
bulging, or apparent leakage). Selected photos of Ash Pond E are included in Photos 1 through
16.

Three “soft” areas of saturated soils were observed east of the lower concrete lined drainage
channel. These areas have been previously recognized by members of Georgia Power and they
have been delineated using wooden stakes (Photos 5 and 10). These areas are regularly reviewed
for any changes during inspections. As indicated by Georgia Power personnel, these areas have

remained as originally recognized over at least the last nine years, ||| GTGTcTNGGGEE
I s 5 posile tat s

these areas may actually be older, based upon non specific references to downstream seeps
dating back to the time the impoundment was initially filled in 1985.

The finger drains observed along the toe of the dike appeared to produce clear water and
discharged directly in the concrete lined drainage channel as shown in Photo 6. The channel also
collects surface run-off.
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The wave wall installed along the upstream edge of the dike’s crest appeared to be slightly
unaligned. Based upon information provided by members of Georgia Power, the wave wall was
constructed exactly as it remains today due to the upstream fabriform being slightly out of line.
The engineered design required that the footing for the wave wall be installed directly adjacent to

the upstream fabriform, which had been installed without proper alignment.

A small area of surficial sloughing was noted on the downstream slope of the access road along
the south central portion of the dike, as shown in Photo 8. The area determined to be sloughing

appeared to be due to recent rainfall activity.

A few areas along the downstream face and crest of the dike were observed to have sparse
vegetation. The majority of these areas appeared to be due to slippage along the face of the dike
by mowers as shown in Photos 13 and 14. Several areas were also noted as having a variation in
the existing grass on the dike face. Based upon information provided by Georgia Power
personnel, these areas were seeded with “rye grass” to provide vegetative cover during the winter
months, which would be reseeded with the appropriate grass cover in the spring. With this
exception, the remainder of the grass cover appeared to be uniform. Some very minor rutting or
tracking was also observed along the face of the dike which also appeared to be due to current

mowing practices.

2.3 Outlet Control Structure and Discharge Channel

2.3.1 Normal Operating Pool Outlet Structures

The water at Plant Branch loops in a semi-closed system as described below:
« Fly ash is pumped to Ash Pond E.

« Water is decanted from Ash Pond E and to Ash Pond D. The outlet structure from Ash

Pond E is a rectangular reinforced concrete riser structure configured to operate with
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stop logs to regulate the pond level (Photo 15). The riser is connected to a buried
36-inch-diameter pipe.

« Water decants from Ash Pond D and flows through an open concrete lined channel
(Photo 40) into Ash Pond C. The channel is located along the southeast side of Ash
Pond D.

« Water is siphoned from Ash Pond C to the plant (Photos 46, 47, and 48) under normal
operations. In cases when Ash Pond C has very high water levels, water can be
discharged into Pond B through a manually operated valve in the piping system.

- Bottom ash is sluiced into Ash Pond B.

« Water from Ash Pond C is conveyed to the plant via a vacuum siphon line. It is

manually controlled with a valve in the generating facility.

Based upon |l rrepared by Southern Company in 1995 regarding the Ash Pond C
decant structure, we understand that the 42-inch-diameter outlet pipe extending below the dike
was filled with concrete and abandoned in place. It is unclear if the drop inlet riser was left in

place.
2.3.2 Emergency Outlet Structures

The emergency overflow for Ash Pond E is an earthen formed channel (Photo 16) located along
the south east portion of the pond. Vegetation present along the spillway had not been recently

cut and appeared to be uniform.

A historic emergency discharge system was observed at the south end of the Ash Pond C west
dike. However, this facility has been decommissioned and is no longer in use per Georgia Power

personnel.

The emergency spillway for Ash Pond B is an earthen spillway (Photo 70) located along the

western boundary of the pond. It primarily functions to collect stormwater runoff from the closed
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capped portion of Ash Pond B and surrounding terrain. The channel drains directly into a coated
corrugated metal pipe located at the southwest corner of the pond that conveys collected water
beneath the embankment crest and beyond the dam. From that point water flows across the

terrain to the south and discharges directly into Lake Sinclair.
2.4 Monitoring Instrumentation

Monitoring instrumentation on the dikes at Plant Branch includes seepage drains, weirs,
piezometers, and deformation monuments. CHA understands that the weirs and piezometers are
read monthly by plant personnel and Southern Company reviews the instrumentation data on a
monthly basis. Deformation monuments on Ash Pond E are surveyed and reviewed on a semi-
annual basis. The following sections present the instrumentation data collected at Ponds B, C, D,
and E. CHA was provided with information regarding instrumentation at Ash Pond B installed
after the site assessment visit.

241 AshPondB

Pursuant to the site assessment of the Ash Pond B, Southern Company/Georgia Power personnel
installed six piezometers, BP-1 through BP-6, to determine soil cover thicknesses over the pond
area and ascertain the phreatic surface in the ash and dike. Piezometers BP-1 through BP-4 were
installed in what is now the dried, capped and vegetated area of Ash Pond B, while piezometers
BP-5 and BP-6 were installed through the old dike area. Soil cover thickness above the old ash
surface ranged from 0.6 feet to three feet at the piezometer locations. At the time the
piezometers were installed, the measured water levels varied from approximately 17 feet deep in
the pond area roughly 400 feet from the dike (BP-4) to approximately 42 feet deep at the dike
crest (BP-5). Figure 6A-1 shows the location of instrumentation at Ash Pond B. |Gz
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242 Ash PondC

Instrumentation at Ash Pond C includes six piezometers installed along the dikes and three

seepage weirs [ < piczomciers (P71

through PZ3) are installed near the center of the south dike and three piezometers (PZ4 through
PZ6) are installed near the center of the west dike.

2.4.3 Ash Pond D

I ciont piezometers (Al through G1, and G1A) are located at the toe, five
piezometers (H1 through L1) are located on the dike crest, and two piezometers (M1 and N1) are

located downstream of the dike. The S1 and SW2 piezometers are located halfway up the slope.

The Ash Pond D dike is also monitored by four seepage drains.

244 Ash Pond E

I ciont piezometers (PZ1 through PZ8) are located within the dike structure
primarily near the center and southern portion of the dike. Eleven piezometers (PZ9 through PZ

19) are located adjacent and east of toe.
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I Data provided for the instruments, indicates that the maximum settlement along

the centerline of the dam appears to be less than approximately 2 inches since periodic

monitaring began in 1054, |
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Northern end of Ash Pond E dike crest, facing south.

Ash Pond E abandoned overflow drain located along southern portion of the dike.
The drain pipe is constructed of welded steel.

GEORGIA POWER
PLANT BRANCH
MILLEDGEVILLE, GA
ASH POND E

CHA Project No.: 20085.2060.1510 November 23, 2009
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Upper Channel Gravel Drive

Lower Channel

Ash Pond E, south dike toe, facing north. Drainage system shown.
Upper and lower drainage channels are constructed of a concrete lined channel.

Corrugated metal drain pipe located north of Ash Pond E finger drain #11.
Light can be seen at the western most end of the drain pipe, indicating a clear
drainage channel from upper channel drain to lower channel drain.

GEORGIA POWER
PLANT BRANCH
MILLEDGEVILLE, GA
ASH POND E

CHA Project No.: 20085.2060.1510 November 23, 2009
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Ash Pond E, “soft spot” located south of emergency overflow drain (1 of 3 observed near
Ash Pond E). This area has been monitored for nine years by Georgia Power with no
additional expansion observed. Perimeter stakes have been placed to aid in monitoring.

Ash Pond E finger drain #10. Drainage from finger drains observed to be clear.

GEORGIA POWER
PLANT BRANCH
MILLEDGEVILLE, GA
ASH POND E

CHA Project No.: 20085.2060.1510 November 23, 2009
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Ash Pond E, receiving stream for drainage from the blanket drain system.

Sloughing

Ash Pond E, sloughing observed along west edge concrete
line channel at the base of the toe, central portion of the dike.

GEORGIA POWER
PLANT BRANCH
MILLEDGEVILLE, GA
ASH POND E

CHA Project No.: 20085.2060.1510 November 23, 2009
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10

Ash Pond E, concrete lined channel drain at the base of the dike (upper channel).

Ash Pond E, 3" observed “soft spot” located east of finger drain #5. Perimeter stakes
installed for all soft spots in effort to monitor expansion. No observed expansion for
any of the three soft spots in at least nine years, as indicated by Georgia Power.

GEORGIA POWER
PLANT BRANCH
MILLEDGEVILLE, GA
ASH POND E

CHA Project No.: 20085.2060.1510 November 23, 2009
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11

12

Ash Pond E, north end of dike, facing north.

Ash Pond E, north end of dike, facing south.

Shown above, wave wall and rip-rap placement along upstream edge of pond.

GEORGIA POWER
PLANT BRANCH
MILLEDGEVILLE, GA
ASH POND E

CHA Project No.: 20085.2060.1510

November 23, 2009
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13

14

Ash Pond E, mid-height of dike, northern end of dam facing south. Mower-rutting observed
throughout portions of the dike. Rye grass patching observed and indicated to be seasonal
grass cover in effort to minimize sparse vegetation.

Ash Pond E, south end of dike, facing north.

GEORGIA POWER
PLANT BRANCH

ASH POND E

MILLEDGEVILLE, GA

CHA Project No.: 20085.2060.1510 November 23, 2009

Page 49




15

Ash Pond E decant spillway structure.

16

Ash Pond E emergency spillway.

GEORGIA POWER
PLANT BRANCH
MILLEDGEVILLE, GA
ASH POND E

CHA Project No.: 20085.2060.1510 November 23, 2009

Page 50




17

Drainage
channel

Ash Pond D, south edge of dike facing north. Concrete lined drainage channel shown frame left.

18

Ash Pond D, south end of dike facing north. Upstream slope and vegetation in the pond shown frame right.

GEORGIA POWER
PLANT BRANCH
MILLEDGEVILLE, GA
ASH POND D

CHA Project No.: 20085.2060.1510 November 23, 2009
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19

20

Ash Pond D, animal burrow located along central portion of the dike along the interior edge.
One of several found throughout the length of the dike.

Ash Pond D, central portion of the dike facing east.
Interior edge of the dike (pond side).

GEORGIA POWER
PLANT BRANCH

ASH POND D

MILLEDGEVILLE, GA

CHA Project No.: 20085.2060.1510 November 23, 2009
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21

Ash Pond D, central portion facing north east.

22

Ash Pond D, north edge of dike facing south east. Note widened crest of dike.

GEORGIA POWER
PLANT BRANCH
MILLEDGEVILLE, GA
ASH POND D

CHA Project No.: 20085.2060.1510 November 23, 2009
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23

Ash Pond D, north end of dike at edge of toe facing southeast
showing concrete lined drainage channel along toe of dike.

24

Ash Pond D, south central portion of dike facing south east at edge of toe.
Dike seepage remediation shown by arrow.

GEORGIA POWER
PLANT BRANCH
MILLEDGEVILLE, GA
ASH POND D

CHA Project No.: 20085.2060.1510 November 23, 2009
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25

Ash Pond D, central portion of dike at edge of toe. Seepage remediation area shown. Georgia Power personnel indicated that this
area was previously remediated and the concrete lined channel was inadvertently razed during remediation

26

Ash Pond D finger drain D-3. .

GEORGIA POWER
PLANT BRANCH
MILLEDGEVILLE, GA
ASH DISPOSAL POND D

CHA Project No.: 20085.2060.1510 November 23, 2009
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27

Ash Pond D, central portion of dike, west of toe facing north west.
“Soft area” covered with rock indicated by arrow.

28 Variation in
slope elevation

Ash Pond D, central portion of dike at edge of toe, facing east into the dike.
Note dike variation in slope elevation possibly due to scarping or sloughing due to mowing patterns.

GEORGIA POWER
PLANT BRANCH
MILLEDGEVILLE, GA
ASH POND D

CHA Project No.: 20085.2060.1510 November 23, 2009
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29

Ash Pond D, central portion of dike along toe facing south east.
Concrete lined channel drain along toe and finger drains shown frame left.

30

Ash Pond D, south end along toe of dike, facing northwest.

GEORGIA POWER
PLANT BRANCH
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31

32

Southwest edge of Ash Pond C along west dike crest, facing north. Historic discharge
facility shown frame right is no longer in use per Georgia Power personnel.

Ash Pond C water level indicated by the gauge at the historic discharge facility (395.0%).
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33

34

Ash Pond C emergency overflow located on southern portion
of west dike north of historic discharge facility.

Central portion of Ash Pond C west dike toe facing south.
One of two “soft spots” indicated by the arrow.
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35

36

Sparse grass cover on north central portion of Ash Pond C west dike toe, facing north.

Ash Pond C, upstream dike edge shown at north portion of the west dike, facing south.
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37

38

Ash Pond C, north portion of west dike, rodent burrow observed on upstream side of dike.

Ash Pond C, downstream edge of west dike at north end of dike, facing north.
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39

40

Ash Pond C, north end of west dike interior, facing south. Interior edge of dike shown frame left with
vegetation present. Exterior edge of dike shown frame right with heavy vegetative cover present past
dike toe.

Overflow into Ash Pond C from atop the bridge facing southeast.
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41

42

Ash Pond C, west end of south dike facing east.

Upstream side of Ash Pond C west end of south dike facing east. Crest run-off drain shown.
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44

Ash Pond C, south end of east dike facing north.

Ash Pond C, south end of east dike facing west. Southeast corner of Ash Pond C shown.
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45

46

Ash Pond C, south end of east dike. Historic drain shown.

Ash Pond C, south central portion of east dike.
Downstream dike re-facing with rip-rap under construction
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48

South central portion of Ash Pond C east dike, upstream slope shown with rip-rap.
Re-cycle water system intake shown frame right.

Ash Pond C, south central portion of east dike.
Recycle water system shown. This system discharges recycle water to the plant.
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49

Central portion of Ash Pond C east dike facing north.
Interior pond edge shown with thick and tall vegetative growth in the ash.

50

Ponding water

Recycle System

Ash Pond C, central portion of east dike facing east, southeast.
Ponding water shown frame left. Recycle system plumbing shown frame right.
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52

Ash Pond C, north portion of east dike facing north.

Stressed vegetation

Ash Pond C, downstream slope at north end of east dike, facing north.
Stressed vegetation shown frame right.
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54

Irregularities

Ash Pond C, north end of east dike along dike toe, facing west. Dike irregularity due to
mowing indicated.

Downstream slope of Ash Pond C east dike near the south end showing variations in elevation.
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55

Ash Pond C, east end of south dike facing west.
Downstream slope shown with rip-rap facing.

56

Satirated Soil

Ash Pond C, east end of south dike at the toe, facing east. Two saturated areas shown
(several located in this area). .
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58

Ash Pond C, central portion of south dike along toe facing east.
Water due to rainfall shown frame left.

Ash Pond C, central portion of south side facing west. Water due to rainfall shown frame right.
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Saturated Soil

Ash Pond C, western central portion of south dike facing west. Saturated soil shown.

60

Rock Rip-Rap

Ash Pond C, western central portion of south dike facing east. Toe re-faced utilizing rock rip-rap.

GEORGIA POWER
PLANT BRANCH
MILLEDGEVILLE, GA
ASH POND C

CHA Project No.: 20085.2060.1510 November 23, 2009

Page 72




61

62

Ash Pond C, western central portion of south dike, facing east, adjacent south of toe.

Ash Pond C seepage drain No. 3 shown. Draining water was observed to be clear.
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64

Ash Pond C, west end of south dike. Seepage weir shown.

Ash Pond C, west end of south dike facing west. Rock rip-rap facing on dike exterior shown.
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66

Ash Pond B, central portion of dike crest, facing north into area
of pond filled with bottom ash and covered with topsoil.

Ash Pond B, central portion of dike facing east. Downstream slope of dike shown frame
right with vegetation present. Interior edge of dike shown frame left with vegetation (tree
cover) present along eastern end of the pond.
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68

Ash Pond B, central portion of dike along the toe facing east. Heavy vegetative growth
present and large boulders present throughout. Lake Sinclair shown frame right.

Ash Pond B, central portion of dike facing north, along the toe.
Exterior of dike shown with large boulders and vegetative growth.
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70

Ash Pond B, west end of dike. Emergency spillway (black pipe in background) and
abandoned primary discharge facility shown.

Ash Pond B, west end of dike facing north, at emergency spillway and site drainage open
channel. Inlet protection for emergency spillway into discharge facility shown.
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72

Ash Pond B, north end of pond along eastern edge facing west. Shown is the portion of Ash
Pond B unfilled with bottom ash. Ash processing facility shown frame left.

Ash Pond B, north end of pond along eastern edge facing south west. Shown is portion of
the pond remaining unfilled with bottom ash. Frame left and furthest shows the area of Ash
Pond B filled with bottom ash, covered with topsoil, and vegetative cover.
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3.0 DATAEVALUATION

3.1 Design Assumptions

It is understood that that Ash Ponds A, B, C, D and E were designed by a Professional Engineer.
It is further understood that Ash Ponds B, C, D, and E were constructed under the supervision of
a Professional Engineer and are currently inspected by a Professional Geologist who is reviewed
by a Professional Engineer. At this time, no supporting documentation is available regarding the
construction of Ash Pond A under the supervision of a Professional Engineer and it is not

currently inspected due to pond closure.

Design drawings for the dikes at the Ash Ponds indicate that the dikes were intended to impound
liquid borne, coal combustion waste (CCW). The required freeboard on the dikes would have
been based on hydraulic and hydrology analyses for the impoundment. This historical
information was not available at the time this report was written and current operating
procedures at the site include only a small area of liquid borne CCW within Ash Ponds B, C, and
D. The remaining portions of Ash Ponds B, C, and D contain ash placed under hydraulic

conditions.

3.2 Hydrology and Hydraulics

Georgia EPD classifies the dikes at Plant Branch as follows:

« Ash Ponds B and D: Category Il structure based on their criteria that a failure at these
impoundments would not be likely to result in a loss of life. As a Category Il facility,
Georgia regulations exempt the dams from the dam safety regulations.

« Ash Pond C: Not classified.

« Ash Pond E: Category | dam based on their criteria that a failure at this impoundment

would likely result in a loss of life.
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Georgia DNR EPD regulation 391-3-8-.09 (3.f) indicates that Category | dams shall be capable
of safely passing a design storm based upon a fraction of the flood developed from the probable
maximum precipitation (PMP) hydrograph depending on the sub-classification of the dam as
provided in Table 3. Georgia defines the PMP as “the greatest amount of rainfall of a six-hour
duration which would be expected for a given drainage basin as determined by
Hydrometeorological Report No. 52 published the U. S. Weather Bureau.”

Table 2 - Georgia Design Storm

Dam Size Size Definition Design Flood

Small Dam Storage capacity not exceeding 500 acre-ft and a | 25% of the PMP
height not exceeding 25 feet

Medium Dam Storage capacity exceeding 500 acre-ft but not | 33.3%of the PMP

exceeding 1000 acre ft or height exceeding 25 feet
but not exceeding 35 feet

Large Dam Storage capacity exceeding 1000 acre-ft. but not | 50% of the PMP
exceeding 50,000 acre-ft or height between
exceeding 35 feet but not exceeding 100 ft

Very Large Dam Storage capacity exceeding 50,000 acre ft or height | 100% of the PMP
exceeding 100 ft

Appropriate freeboard for wave action shall be considered by an engineer through engineering
analysis. The required freeboard must be provided above the maximum reservoir elevation
resulting from the inflow due to the design storm. Alternatively, a minimum freeboard of 3 feet

shall be provided for earth dams.

As a Class 1 “large” Dam, Georgia regulations require Ash Pond E to safely store or pass 50
percent of the PMP. CHA was provided with hydrologic and hydraulic (H&H) analyses for Ash
Pond E, which is summarized in Section 3.2.1 below. Because Ash Ponds B, C, and D are
Category Il dams per Georgia Safe Dams, these impoundments are exempt from H&H criteria
established for Category | dams.
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3.2.1 Ash Pond E - Hydrologic and Hydraulic Analyses

CHA reviewed H&H analyses for Ash Pond E as provided by Georgia Power. The 6-hour PMP
for the Plant Branch site is 31.1 inches. Therefore, as required for a large dam, Southern
Companies has evaluated the storage and flood routing capacity of Ash Pond E for 50% of the 6-
hour PMP, or 15.55 inches of rainfall.

Following a 1998 company inspection and review of Ash Pond E, the H&H analyses were
updated based on as constructed conditions of the impoundment which included a slightly lower
than designed crest, and a slightly higher than designed emergency spillway. At that time, it was
determined that based on the current level of deposited ash within the pond, the normal pool
elevation of the pond would need to be lowered to allow for the storage needed to safely pass the

design storm and have the required three feet of freeboard during the design storm.

In 2002, in order to maintain operations, the normal pool level needed to be raised, which to
meet storage and freeboard requirements would require a raising of the dam crest and/or
lowering of the emergency spillway. A concrete wave wall was constructed on the upstream side

of the crest in 2004, which provides the required freeboard. This wall was not needed to

impound stormwater. This wall allowed for normal pool storage at EI. 428.

3.3  Structural Adequacy & Stability

The Georgia DNR EPD outlines rules and regulations for dam safety in Standards for the Design

and Evaluation of Dams (391-3-8-.09). The regulations state that all dams must be stable under
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all conditions of construction and/or operation of the impoundment. Analyses using the
methods, guidelines and procedures of the agencies listed in the regulations yielding the
minimum safety factors shown in Table 3 for earthen embankments can be considered as

acceptable stability.

Table 3 - Minimum Safety Factors Required

Required Minimum
Load Case
Factor of Safety
End of Construction 1.3
Steady State Seepage 1.5
Steady State Seepage with Seismic Loading 1.1
Rapid Drawdown (Upstream) 1.3
Submerged Toe with Rapid Drawdown 1.3

In addition to the state regulations shown above, CHA recommends that the maximum surcharge
pool or design flood elevation load case be modeled and analyzed. The US Army Corps of
Engineers Engineering Manual (EM) 1110-2-1902 indicates a minimum recommended safety

factor equal to 1.4 against failure of the dam during in this loading condition.

Georgia DNR EPD regulation 391-3-8-.09 (3.c) also indicates that dams must be designed to
withstand seismic accelerations defined in the most current United States Geologic Services
(USGS) Map for Peak Accelerations with a 2% exceedance in 50 years and that the minimum

seismic acceleration shall be 0.05g.

CHA reviewed the available design documents related to slope stability for Ash Ponds C, D, and
E.
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3.3.1 Ash Pond B Stability Analysis

The Ash Pond B dike was constructed with large excavated rock spoil. As discussed in Section
1.4.1, shortly after initial sluicing to the pond, seepage was observed at five locations on the
downstream slope. A significant portion of the dike was grouted to mitigate the seepage. A
slope stability analysis for the designed or grouted condition was not provided for Ash Pond B
dike.

As reported previously in this document, the present configuration of Ash Pond B and the Ash
Pond B dike is markedly different from the time the initial construction and subsequent grouting
repair was completed. A substantial portion of the pond area has been filled and capped. Field
data obtained in the filled and capped portion of the pond adjacent to the dike indicated
groundwater levels varying from approximately 17 feet below the present surface in the pond
area to approximately 42 feet below the surface at the dike crest. A soil cap varying from 0.6
feet to 3.0 feet in thickness was also evident. These findings, ||| EGTGTGN
along with the absence of surface water have led Georgia Power to conclude that the Ash Pond B
dike is no longer a liquid waste impounding structure. If the Georgia DNR EPD Safe Dams
Program and/or the USEPA deems the available data sufficient and acceptable to officially
declassify the dike as an impounding structure, then no further work is recommended.

Otherwise, CHA recommends that these analyses be performed.

3.3.2 Ash Pond C Stability Analysis

Southern Company Services, Inc. for Georgia Power Company ||| GGG
e
I southern Company Services, Inc. for Georgia Power Company |G
s —
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GeorgiaPower Conpery N I
I southern Company reviewed the original dike stability studies and

performed a new set of analyses in the Fall of 2009 using updated software (Slope-W™) and the
soil parameters shown on the ||l noted previously.

Table 4 taken from |

A »
I
H
H

1

M

Table 5, aken from [

It should be noted that the second part of the

original design analysis and the updated analysis do not model the natural soil separately from
the “existing fill”. Based upon the information provided, the critical failure surfaces generated

during the second design analysis and the corresponding updated analysis were contained in the
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zone modeled as “existing” fill, justifying this simplification. These analyses also include the
impounded fly ash in the cross section, model the new embankment fill as two separate
materials, and model the rip-rap surface treatment. Furthermore, the updated analysis also

included effects of higher shear strength and unit weight parameters for the “existing fill” to

reflect the large percentage of gravel and boulders the soil borings encountered in this material.
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3.3.3 Ash Pond D Stability Analysis

Southern Company provided a copy of Georgia Power || NG
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Based upon the available information Southern Company has provided regarding the
I - original and updated analyses show that the embankment
was generally designed with the required factors of safety for the load cases considered at the
time the particular analyses were performed. Load cases not examined include rapid drawdown
cases along the upstream slope and a surcharge pool or flood condition. Additional comments
regarding the rapid drawdown and flood conditions will be provided in Section 4 of this

document.

3.3.4 Ash Pond E Stability Analysis
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Based upon the available information Southern Company has provided regarding the stability

analyses for the Ash Pond E dike, the original and updated analyses show that the embankment
was generally designed with the required factors of safety for the load cases considered at the

time the particular analyses were performed.

3.3.5 Instrumentation Data Related to Stability Analysis

CHA understands that the piezometers are read monthly by plant personnel and Southern

Company reviews the instrumentation data on a monthly basis. The water level data indicated in
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these piezometers as it relates to dike stability is discussed in the sections that follow for the

corresponding impoundment.
3.3.5.1 Ash Pond C Instrumentation

At Ash Pond C, arrays consisting of three piezometers have been installed [

I i rmeriation deta

is not available for comparison with the design phreatic surfaces ||| vhich are

ocate I

3.3.5.2 Ash Pond D Instrumentation

In general, they indicate a water level that maintains about a 1 to 3 foot fluctuation across the
dike over the 12-year period. Exceptions were noted in piezometers DPZF1 and DPZL1, |||}

I - 3 o 5 foot upward trend was recorded over the
ot 2 yars, and in piezometr oz,

I e periodic fluctuations on the order of 5 to 6 feet have been observed on
roughly a yearly basis. Recent data appears to suggest a partial decrease in the phreatic surface
level assumed for the design between the crest and the approximate location of the blanket drain
below the downstream face. However, because the available data is actually offset from the
maximum cross section, the phreatic surface also appears to be above the slope surface below the
bottom third of the dike section where data from piezometers DPZI1, DPZS1, and DPZB1 .
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information along the maximum section that would indicate otherwise, this is likely a
conservative assumption because it would indicate a less functional blanket drain that does not

pull the phreatic surface down to the elevation of the drain.
3.3.5.3 Ash Pond E Instrumentation

Fifteen open-stand-pipe piezometers have been installed to monitor the water level within and
downstream of the Ash Pond E west dike. Piezometers EPZ2 through EPZ5 and EPZ8 were

indicates that the phreatic surface decreases through the downstream slope of the dike from about
El. 384 near the crest to about El. 366 near the toe. Piezometers EPZ3 and EPZ4 were ||}

I (. rc the ffectivencss of the sand

drain pore pressure dissipation through the dike, while piezometers EPZ2, EPZ5, EPZ8 were set
I (o casure the behavior of the water pressure in
the foundation material. Piezometers set ||| ]l indicate water levels below the
phreatic surface used in the original design and the updated analysis, suggesting that the sand
drain is working as desired and that the design is conservative with respect to the assumed
ground water levels. Piezometers in the ||| Bl incicate that the pore pressures are
also dissipating as water traverses beneath the dike, another desirable sign of effective
embankment performance and overall stability. Figure 11G shows the assumed phreatic surface
used in the original design and updated analysis, along with the recent phreatic surfaces

measured in piezometers EPZ2 through EPZ5.
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3.4 Foundation Conditions

Limited design documentation has been provided for Ash Pond B. Information regarding the
geotechnical conditions encountered in the dike foundations, pertinent foundation preparation
requirements, and construction specifications was provided for Ash Pond C, D, and E as

discussed in the sections that follow.

3.4.1 Ash Pond C Foundation Conditions and Construction

Construction drawings for Ash Pond C indicate
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3.4.2 Ash Pond D Foundation Conditions and Construction

information below the Ash Pond E dike indicates that subsurface conditions

generally consisted of sandy silty clay overlying sand overlying partially weathered rock. The

sandy silty clay was soft within the low point in the valley.
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3.5  Operations & Maintenance

CHA has not been provided with a copy of an Operation, Maintenance, and Inspection (OM&I)
Manual or Emergency Action Plan (EAP) for Plant Branch. Based on conversations during our
site visit, we understand that Plant personnel visually inspect the dikes daily, weekly, and
monthly and quarterly reports are generated from water quality, piezometric levels, volumetric

flows, and engineering inspections where applicable.
3.5.1 Inspections by Georgia Department of Natural Resources

Georgia Power provided copies of the Georgia Department of Natural Resources annual
inspection reports for the period between 1992 and 2008. Ash Ponds B and D are classified as
“Category II” dams by the Georgia DNR; therefore these dikes are not inspected by the state.
The following recommendations regarding Ash Pond E were contained in the 2008 report:

. Clean out sediment that has collected in the concrete drainage channels.

. Continue to mark and monitor the wet areas at the toe.

« Vegetation on the fabriform upstream slope protection should be periodically removed.

« Standing water was observed on the upstream side of the wave wall. Drainage should be
provided through the wall to reduce the potential for water seepage through the crest.

« Additional grass is needed on the downstream slope near the crest.

Georgia Power has indicated all of the action items the Georgia Department of Natural

Resources recommended have been completed.

3.5.2 Inspections by Southern Company
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3.5.3 Inspections by Engineering Consultants

Southern Company did not provide inspection reports prepared by outside engineering
consultants. No outside engineering consultants have been used for the dam safety and
inspection work at this facility.
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40 CONCLUSIONS/RECOMMENDATIONS

4.1  Acknowledgement of Management Unit Condition

4.1.1 Acknowledgement of Management Unit Condition — Ash Ponds C, D and E

I acknowledge that the management units referenced herein (Ash Ponds C, D, and E) were
personally inspected by me and were found to be in the following condition: Satisfactory. This
indicates that there is no existing or potential safety deficiencies recognized. Acceptable
performance is expected under all applicable loading conditions (static, hydrologic, seismic) and

that minor maintenance items may be required.

4.1.2 Acknowledgement of Management Unit Condition — Ash Pond B

I acknowledge that the management unit referenced herein (Ash Pond B) was personally
inspected by me and was found to be in the following condition: Fair. This indicates acceptable
performance is expected under required loading conditions in accordance with applicable safety
regulatory criteria; however some additional analyses should be performed and documented to
verify that these criteria are met.  Based upon recent data and subsequent analysis, Georgia
Power has concluded that the Ash Pond B dike is no longer a liquid waste impounding structure.
If the Georgia Department of Natural Resources Environmental Protection Division Dam Safety
Program (GADNR-EPD Dam Safety Program) and/or the USEPA concurs with this assertion,
deems it appropriate to declassify the Ash Pond B dike, and no longer consider it a dam, then it
can be removed from the inventory. Under these conditions additional analyses and
documentation beyond that required to declassify or decommission the dike would not be

necessary.

CHA presents the following recommendations for maintenance and updating of analyses to bring

these facilities to satisfactory condition.
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4.2  General Condition Monitoring and Maintenance

The following recommendations are based upon observations and review of data provided to
CHA. Recommendations provided by the state, utility company, and other consultants should

also be implemented.

421 AshPondB

Visually, the downstream slope of the southwest dike at Ash Pond B was found to be in fair
condition. Observations could not be made of the upstream slope due to the infilling of the pond
with ash and subsequent soil cap. Should the Georgia DNR-EPD Dam Safety Program and/or
the USEPA determine that the Ash Pond B dike cannot be decommissioned, a few areas were
observed that warrant monitoring on a routine basis to confirm that changes are not occurring or

if periodic maintenance is required. These areas are as follows:

« Brush and trees have grown in the downstream face of the embankment. CHA
recommends that the trees should be cut. The resulting stumps should be monitored for
decay.

4.2.2 AshPondC

Ash Pond C is impounded by three main dikes (west, south, and east dikes). Visually, the
downstream and upstream slopes were found to be in satisfactory condition. A few areas were
observed that warrant monitoring on a routine basis to confirm that changes are not occurring or

if periodic maintenance is required. These areas are as follows:

« Grading along the west dike near the south central portion of the dike should be reviewed

to promote positive drainage of storm water.
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4.2.3

Saturated soil conditions were also noted north of the recycle water pump station. We
understand the Georgia Power has placed rock in this area previously and the wet
conditions have continued. CHA recommends that Georgia Power consult with a
geotechnical engineer to develop recommendations for this area.

New drains installed in the wet areas observed on the south dike should continue to be
monitored and included with the monthly routine data collection process.

Non-uniform grading was observed on the upstream slope of the east dike which may be
the result of erosion rills. This area should be closely monitored.

Erosion due to water “lapping” the surface was observed on the upstream side of the
south dike. CHA recommends improvements to the erosion protection along the water’s

edge. Georgia Power has indicated that this has been completed since CHA'’s site visit.

Ash Pond D

Ash Pond D is impounded by a dike along the southwest edge of the pond. Visually, the

downstream and upstream slopes of the southeast dike were found to be in satisfactory condition.

A few areas were observed that warrant monitoring on a routine basis to confirm that changes are

not occurring or if periodic maintenance is required. These areas are as follows:

4.2.4

Surface irregularities as a result of mowing activities on softened soils or possible long
term creep activity should be graded and reseeded as needed. Mowing patterns can be
altered to avoid repeated rutting in the same areas and maintenance activities on the slope
utilizing heavy equipment should be limited after periods of rain until the soil has had
ample opportunity to dry.

Ash Pond E

Ash Pond E is impounded by a dike along the east edge of the pond. Visually, the downstream

and upstream slopes of the dike were found to be in satisfactory condition. A few areas were
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observed that warrant monitoring on a routine basis to confirm that changes are not occurring or

if periodic maintenance is required. These areas are as follows:

« Three soft areas have been identified by Southern Company east of the lower concrete
lined drainage channel. CHA recommends continued monitoring of these locations for
changes.

« Sloughing and surface irregularity due to recent rain was noted along the southern end of
the downstream slope and sparse vegetation due to mowing activities was also observed.
Measures should be implemented to reduce the potential for progressive erosion in these

areas.

4.3 Animal Control

Evidence of animal burrows was observed on the upstream and downstream side of several of
the dikes. CHA observed Southern Company personnel filling some of burrows during the site
assessment period, and Southern Company has indicated that this repair activity has been
completed. CHA recommends continued vigilance by Southern Company personnel to make
note of areas disturbed by animal activity, trap the animals, and make repairs to areas to protect
the integrity of the dikes.

4.4 Site Plan and Instrumentation

CHA recommends that survey plans with elevation contour information be prepared for each
pond and dike area. The plans should include, at a minimum, the location of the constructed
dikes, limits of existing ponds, water level in the ponds, location of instrumentation, and location
and elevation of normal operation and emergency spillways. These plans should include
stationing from the design documents to assist in a comparison of the design and as-built

conditions.

-145- Final Report
Assessment of Dam Safety of

Coal Combustion Surface Impoundments

Georgia Power Company

Plant Branch

Milledgeville, GA



45  Hydrologic and Hydraulic Recommendations

CHA recommends that a hydrologic and hydraulic analysis be performed for each of the active
ponds. Ash Ponds B, C, and D are not regulated by Georgia EPD, therefore there are no specific
hydrologic and hydraulic design guidelines. CHA suggests the impoundment be evaluated for
susceptibility to overtopping during a reasonable design storm.

CHA recommends that Georgia Power continue to evaluate the available flood storage as

deposited ash elevations change within the pond.

4.6  Stability Recommendations

CHA was provided with slope stability analysis from the construction documents and recent
analyses for Ash Ponds C, D, and E. A slope stability analysis was not available for Ash Pond
B. Due to a historical development and present condition unique to each pond and its
impounding dike, recommendations for additional study, if any, have been rendered as noted in

the following sections.

46.1 AshPondB

Ash Pond B and the dike have changed significantly from the time they were completed, with a
large portion of the pond adjacent to the dike being filled and capped. Recent investigation in
the capped areas has led Georgia Power to conclude that the Ash Pond B dike is no longer a
liquid waste impounding structure. If the Georgia Department of Natural Resources
Environmental Protection Division (EPD) Safe Dams Program deems the available data
sufficient and acceptable to officially declassify the dike as an impounding structure, then no
further work is recommended. Should, however, the state elect not to declassifiy the dike as an
impounding structure, CHA recommends that at least a rudimentary geotechnical exploration

program be undertaken and a corresponding slope stability analysis performed.
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46.2 AshPondC

The original and updated analyses show that the Ash Pond C embankment was generally
designed with the required factors of safety for the load cases considered at the time the
particular analyses were performed. An exception is the Lake Sinclair shoreline below the toe of
the dike, where it has been demonstrated that the minimum factor of safety is associated with a
thin, superficial failure plane. Since the failure surface with the minimum factor of safety is
below accepted standards, CHA suggests that this area be investigated to determine where the
failure surface with an acceptable safety factor lies with respect to the dike geometry. In this
way one can ascertain how such a failure would affect gross dike stability.

Load cases not examined for the Ash Pond C dike include rapid drawdown conditions for the
downstream toe at the aforementioned Lake Sinclair shoreline and the upstream slope, and a
surcharge pool or flood condition. CHA recommends that a stability analysis considering these
loading conditions be performed so that the embankment performance under such loading cases

can be anticipated and properly managed.

4.6.3 Ash Pond D

The original and updated analyses show that the Ash Pond D dike embankment was generally
designed with the required factors of safety for the load cases considered at the time the
particular analyses were performed. CHA recommends that a stability analysis be performed for
rapid drawdown and a surcharge pool or flood condition.

4.6.4 AshPondE

No further analyses recommended.

-147- Final Report
Assessment of Dam Safety of

Coal Combustion Surface Impoundments

Georgia Power Company

Plant Branch

Milledgeville, GA



4.7 Inspection Recommendations

CHA recommends that Georgia Power and Southern Company continue the piezometer
monitoring and inspections that have been implemented for the Ash Ponds. This type of
inspection allows for proactive responses to developing situations, which can reduce the risk of

damaging releases or failures from occurring.
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5.0 CLOSING

The information presented in this report is based on visual field observations, review of reports
and this limited knowledge of the history of the Plant Branch Ash Ponds. The recommendations
presented are based, in part, on project information available at the time of this report. No other
warranty, expressed or implied is made. Should additional information or changes in field
conditions occur, the conclusions and recommendations provided in this report should be re-

evaluated by an experienced engineer.
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APPENDIX A

Completed EPA Coal Combustion Dam Inspection Checklist Forms
&
Completed EPA Coal Combustion Waste (CCW) Impoundment Inspection Forms
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US Environmental

Coal Combustion Dam Inspection Checklist Form Protection Agency
Site Name: Plant Branch Generation Station Date: November 24, 2009
Unit Name: Ash Pond B Operator's Name: Georgia Power
Unit I.D.: Hazard Potential Classification- High Significant Low

Inspector's Name: Malcolm D. Hargraves P.E./Cody Johnson

Check the appropriate box below. Provide comments when appropriate. If not applicable or not available, record "N/A". Any unusual conditions or
construction practices that should be noted in the comments section. For large diked embankments, separate checklists may be used for different
embankment areas. If separate forms are used, identify approximate area that the form applies to in comments.

Yes No Yes No

1. Frequency of Company's Dam Inspections? see note 18. Sloughing or bulging on slopes? X
2. Pool elevation (operator records)? 376 see notd 19. Major erosion or slope deterioration? X
3. Decant inlet elevation (operator records)? 372 20. Decant Pipes: _
4. Open channel spillway elevation (operator records)? n/a Is water entering inlet, but not exiting outlet? see note
5. Lowest dam crest elevation (operator records)? 290 Is water exiting outlet, but not entering inlet? e note
6. If instrumentation is present, are readings Is water exiting outlet flowing clear?

recorded (operator records)? n/a 9 9 ’ see note
7. Is the embankment currently under construction? X 21. Seepag.e (specify location, if seepa.lge carries fines,

and approximate seepage rate below):
8. Foundation preparation (remove vegetation,stumps, |n/a N
topsoil in area where embankment fill will be placed)? From underdrain? na
- > —

9. Trees growing on embankment? (If so, indicate X At isolated points on embankment slopes? see note

largest diameter below)
10. Cracks or scarps on crest? X At natural hillside in the embankment area? See note
11. Is there significant settlement along the crest? X Over widespread areas? See note
12. Are decant trashracks clear and in place? X From downstream foundation area? see note
13. De_presspns or sinkholes in tailings surface or X "Boils” beneath stream or ponded water? X

whirlpool in the pool area?

14. Clogged spillways, groin or diversion ditches? X Around the outside of the decant pipe? see note
15. Are spillway or ditch linings deteriorated? X 22. Surface movements in valley bottom or on hillside? X
16. Are outlets of decant or underdrains blocked? see note | 23. water against downstream toe? X
17. Cracks or scarps on slopes? X 24. Were Photos taken during the dam inspection? X

Major adverse changes in these items could cause instability and should be reported for
further evaluation. Adverse conditions noted in these items should normally be described (extent, location,
volume, etc.) in the space below and on the back of this sheet.

Inspection Issue # Comments n/a= not applicable/available
1 Plant personnel visually inspect daily and weekly; monthly and quarterly reports are generated for water

quality, piezometric levels, volumetric flows, and engineering inspections where applicable.

2, 3 Ground surface estimated from historic documents and photos. Pond is dry and forested near dam and decant.

9 Downstream slopeis heavily vegetated with brush and 8 to 12 inch diameter trees growing among large rock.

16, 20 Decant outlet not active. Water recycled through plant to sluice ash or released to lake viavalve in plant.

21 Seeps cannot be readily observed due to rain at time of site assessment. Old outlet through dike has been
abandoned and sealed.

EPA FORM -XXXX



U. S. Environmental Protection Agency

Coal Combustion Waste (CCW)
Impoundment Inspection

Impoundment NPDES Permit # GA0026051 INSPECTOR Hargrav es\Johnson

Date November 24, 2009

Impoundment Name Ash Pond B

Impoundment Company Georgia Power

EPA Region 4
State Agency (Field Office) Addresss Northeast District Regional EPD Office

745 Gaines School Rd.; Athe