May 20, 2004

Duke Power v ea&
Mail Code: EC11E

C” ,
P.O. Box 1006 %;% f':.--

Charlotte, North Carolina 28201-1006

N Qv
Attention: William Miller, P.E. W

¥

Reference: ~ Response to Comments
FGD Scrubber Landfill
Duke Power — Marshall Steam Station
Terrell, Catawba County, North Carolina
S&ME Project 1264-02-578

Dear Mr. Miller:

S&ME, Inc. (S&ME) is submitting this response to the North Carolina Department of

Environment and Natural Resources letter dated April 5, 2004 regarding the Permit Application

for the above referenced landfill. As discussed, the following pages present three selected

comments from NCDENR’s letter italicized with our response after each. The attached revisions

should be inserted into their appropriate sections of the Hydrogeologic Study (Volume 2). This
_letter is provided for your use and submittal.

S&ME appreciates this and every opportunity we have to be of service to you and Duke Power.
We trust this information is responsive to your needs at this time. If you have any questions,
please contact us at your convenience. Thank you for choosing S&ME.

Respectfully Submitted,
““nunu," %
S&ME, Inc. es\:g\\\ CA RO( “,
S QO % 'o$
(ol (e %t )
te R. Peteré{{% Al Quarles, L.G. 3 5-7?
Staff Professional Senior Hydrogeolo%t Nl ..&'
"4,4[ QUAR \S’ ‘\“
Peraeggpgsn™
| S&ME, Inc. | Mailing address: (704) 523-4726
\ 9751 Southern Pine Blvd. P.O. Box 7668 (704) 525-3953 fax
| Charlotte, North Carolina 28273 Charlotte, North Carolina 28241-7668 www.smeinc.com



Response to Comments S&ME Project 1264-02-578
EGD Scrubber Landfill ‘ May 20, 2004

Volume 1

A determination of whether the stream is actually overland flow versus spring fed may also
have to be made after the stream is rerouted. If information is available as to why this is
believed to be so please include it in the application. | |

Based on the subsurface soil conditions and groundwater level data evident from our (S&ME’s)
borings/wells located adjacent to the wetlands (MS-7, OW-1 and OW-2), we believe that the
stream is actually overland flow rather than spring fed. The upper most soil in the area of the
wetlands is clay rich and high plasticity clay and extends to depths of 11 to 14 feet below land
surface at these borings. As discussed in Section 2.0 of the Hydrogeologic Study, “The presence
of the high plasticity clay inhibits the infiltration of surface water/precipitation and allows surface
water to “pool” at the land surface. S&ME believes that “Section A” and “Section B” of the stream
and wetlands are products of stormwater runoff and surface water storage and are not directly
connected with the underlying groundwater surface. The average depth to groundwater during our
study at these boring/well locations ranged from approximatqu 15.6 to 16.9 feet below land surface.
Of the water level data collected, only MW-7 had groundwater levéls above the base of the clay
layer by approximately 0.4 feet at thé highest groundwater level. Thus, further evaluation after the
stream is rerouted does not appear to be necessary. |

i

Volume 2

‘On Page 5, it states that excessive Iron, Manganese and Sulfates may occur in some areas. What
is the source of these contaminants and at what levels are considered excessive?

The paragraph in question refers to regional groundwater quality in Catawba County based on local |
variations of rock type. Iron, manganese and sulfates may be present in groundwater where igneous
and metamorphic rocks underlie the area. Igneous and metamorphic rock minerals such as
pyroxenes and amphiboles have high iron contents and contain divalent manganese as a minor
constituent. Manganese and iron both precipitate in redox processes in weathering environments

(WSP 2254a, p 85). Metallic sulfides present in igneous rocks, which undergo weathering when in

contact with aerated water, oxidize to yield sulfate ions that go into solution in water (WSP 2254a,
p112).




Response to Comments S&ME Project 1264-02-578
FGD Scrubber Landfill May 20, 2004

In relation to local groundwater quality, excessive amounts may be considered as enough iron to
form red oxyhydroxide precipitates that stain laundry and plumping fixtures or enough manganese

to deposit black oxide stains, but may not exceed groundwater quality standards.

The NCDENR, Division of Water Quality, Mooresville Regional Office, provided water quality
data for several inorganic compounds (including iron and manganese) from the sampling of public
water supply wells for Catawba, Lincoln and Iredéll Counties. No data for sulphates were provided.
These data are provided for reference only. The hydrogeologic formations for the intake of the
wells were not provided. The data are included in fhe attached tables. As indicated by the data, the
geometric mean values for iron and manganese is close to or above the 15A NCAC 2L .0202
groundwater quality standards (0.3 and 0.05 mg/L, respectively). However, the geometric mean
values are well below the EPA Region 9 Preliminary Remediation Goals for tap water (11 and 0.88

mg/L, respectively).

According to the Geological map the rock types change from gneiss to granite within or close to
the footprint of the landfill. Do the hydrogeological characteristics of the two types of rock differ?
The photographs and the RQD and recovery values indicate there is a difference. Discuss. The
rock types should be shown on the cross-sections, and on the map view if it is known where the
contact lies.

Based on our rock cores in borings B-2, B-5, B-7, MS-1 and MS-7, it appears that the pink granite
found typically in the upper 1 to 2 feet of three of the five rock cores had RQD values of 100% in
two borings (B-2 and B-5) and 0% in a third boring (MW-7). The pink granite typically had less
fracturing than the other rock types and its rock quality would be classified as excellent, except in

boring MS-7 where the granite was highly weathered as indicated by the 0% RQD value.

The fine grained granite gneiss found in three of the five rock cores (B-2, B-7 and MW-1) had RQD
values ranging from 53% to 63% classifying it as fair. The granite gneiss had many high angled

water bearing fractures and appeared relatively competent in the rock cores.

The coarser grained gneiss found in three of the five rock cores (B-5, B-7 and MW-7) had RQD
values of 0%, 16%, and 61%. The majority of the coarse grained gneiss was highly weathered and
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fractured and would not be considered a very competent rock. Based on the RQD values it would be
classified as very poor, except for the RQD value of 61% found in boring MS-7. The gneiss found
in core MS-7 transitioned from coarse to fine grain with depth. The finer grained gneiss was

i

generally more competent than the overlying coarse grained gneiss.

Based on the rock cores and the RQD values for the different rock types, we estimate that the
coarse grained gneiss would have higher permeability values followed by the fine grained gneiss

and the pink granite, in order of decreasing permeability. /

Based on our limited evaluation of the bedrock beneath the site, we could not estimate the
contact between the granite and the gneiss on the map view on the drawings, however the
different rock types have been added to the cross-sections and their respective boring logs have
been modified. Revised Cross-Sections and boring logs have been attached to this letter to be

included in the Hydrogeologic Study.
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PROJECT: Marshall Steam Station
Terrell, North Carolina BORING LOG B-2
1264-02-578 ‘
. NOTES: Bag samples collected every 10 ft to 60
DATE DRILLED: 12/16/02 ELEVATION: 857.9 ft bls.
DRILLING METHOD: 4%" H.S.A. " | BORING DEPTH: 80.0 Auger Refusal Encountered at 70 ft bls.
LOGGED BY: Julie Petersen WATER LEVEL: 45.64 ft bls at 24 hrs. '
DRILLER: Jay Little, NC Cert No. 2717 DRILL RIG: Diedrich D-50 '
-
T 8] E E T w w STANDARD PENETRATION TEST DATA w
Eg|Eo Z|EZ|& ‘ (blows/ft) 3
B3l d MATERIAL DESCRIPTION x| S3|SE S
B Ly - Plugdlse Z
1] Eigelv= z
< b4 10 20 30 60 80
A ¥ N\Topsoil/Rootmat /] .
7] /j RESIDUUM: Red Slightly Micaceous Fine Sandy Silty ]
s I Y 852.9- 1 15
_// ‘ ]
- RESIDUUM: Tannish Red Micaceous Slightly Sandy SILT .
10— 847.9H 2 v
. SAPROLITE: Tannish Red Very Micaceous Slightly Sandy N
15-] SILT 842.9- 3 18
- E ) SAPROLITE: Grey and White Very Micaceous Fine Sandy p
20| | ST 837.9 4 13
SAPROLITE: Reddish Tan and White Micaceous Siity p
Fine SAND with Manganese Staining 832.9- ﬁ)%& 14
I | SAPROLITE: Greyish Tan and White Micaceous Fine 158
30 ||| SandySiLy g27.9-] 6 18
T 1T | SAPROLITE: Reddish Tan and White Fine Sandy SILT ]
35— || with Manganese Staining 8229 7 126
. T SAPROLITE: Greyish Tan and White Very Micaceous N
40 e Fine Sandy SILT with Manganese Staining 817.9- 8 19
-.-: SAPROLITE: Greyish Tan and White Very Micaceous E
45 Silty Medium to Fine SAND (SM) & 8129 © 29
50—} 8o7.9- 10 \\ 53
J1 T | SAPROLITE: Reddish Tan Micaceous Fine Sandy SILT JREC
55| || with Manganese Staining 802.9 410;% | 67
« 110 ]
% PARTIALLY WEATHERED ROCK: When Sampled . N 50/
sl 60 Becomes Greyish Tan and White Very Micaceous Silty 797.04 12 > 5
= Fine SAND 1
o PARTIALLY WEATHERED ROCK: When Sampled . 50/
2|l es Becomes Reddish Tan Micaceous Fine to Medium Sandy 792.9 13 B 2
:’ SILT with Manganese Staining —
o ]
P ({ Auger Refusal at 70 ft bis .
ol 70 a - - 787.9
S v X x| BEDROCK: Sampled as Pink Granite o
= TR BEDROCK: Sampled as Fine Grained Granite-Gneiss (Very ] RE
S I Weathered) JREC
of TR 782.9—86%
= I o {RaD
g A . 58%
&gl 80— 777.9
(o]
es]
1. BORING AND SAMPLING IS IN ACCORDANCE WITH ASTM D-1586.
2. PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 140 LB. HAMMER
FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. |.D. SAMPLER 1 FT. Revised on May 14, 2004
9751 Southern Pine Blvd. Page 1 of 1

Charlotte, NC 28273

ENGINEERING + TESTING
ENVIRONMENTAL SERVICES




PROJECT: Marshall Steam Station
Terrell, North Carolina ' BORING LOG B-5
1264-02-578
. j ‘ NOTES: Bag Samples Collected every 10 ft to 50
DATE DRILLED: 1/7/03 ELEVATION: 841.3 f bls. } '
RILLING METHOD: 4%" H.S.A. " | BORING DEPTH: 88.0 Auger Refusal Encountered at 78 ft bls.
LOGGED BY: Julie Petersen WATER LEVEL: 36.3 ft bls at 24 hrs.
DRILLER: Brian Wilson, NC Cert No. 2718 DRILL RIG: Mobile B-57 !
-
- e l% g luw STANDARD PENETRATION TEST DATA w
= giro S|l e 27 3
a3z 8 MATERIAL DESCRIPTION x| <2|8¢ (blows/f) 2
wels o wloo|<o >
(=] - W e I,
U] e d p = z <
) 2 10 20 30 = 6080
- '/ RESIDUUM: Red Micaceous Fine Sandy Silty CLAY .
- / -
51" -1 RESIDUUM: Red Miaceous Clayey Silty Medium to Fine 836.3- 1 . 18
E SAND (SM) E
10— SAPROLITE: Tan Silty Fine SAND 831.3- 2 . i
- SAPROLITE: Tannish Brown and White Micaceous JREC .
15 Slightly Clayey Silty Medium to Fine SAND (SM) 826.3-J100% 12
u 13 '
20 821.3- 4 14
25 8163 5 14
8113 6 10
, y | 80831 7 13
SAPROLITE: Tannish Grey and White Micaceous Silty Y ] \
Fine SAND 8013+ 8 35
] N
] "L 50/
PARTIALLY WEATHERED ROCK: When Sampled 796.3- ° R 4
Becomes Tannish Grey and White Micaceous Silty Fine 7
SAND with Some Rock Fragments . 50/
‘ 791.3 10 ot A
Auger Refusal at 78 ft bls 4] .
14 50/
786.3 3
’ ] 50/
60 ( 781.3+ 12 0
s ] 50/
5| 65 776.33 13 2D 7
5 ( . '

] ] 50/
ul 70 771.3 14 7 1
& ( . ‘
iy ] 50/
%_ 75— 766.3 15 > 1
_jJ BEDROCK: Sampled as Pink Granite /] —

g BEDROCK: Sampled as Gneiss with Minor Layers of Mica [y P
° Schist 5100%
= 756.3-RQD
2 116%
o -
8
1. BORING AND SAMPLING IS IN ACCORDANCE WITH ASTM D-1586.
2. PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 140 LB. HAMMER
. FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. |.D. SAMPLER 1 FT. Revised on May 14, 2004
9751 Southern Pine Bivd. Page 1 of 1

Charlotte, NC 28273

ENGINEERING « TESTING
ENVIRONMENTAL SERVICES




PROJECT:

Marshall Steam Station
Terrell, North Carolina BORING LOG B-7
1264-02-578 ‘
- NOTES: Bag Samples Collected every 10 ft to 50
. DATE DRILLED: 1/10/03 ELEVATION: 851.7 ft bls.
RILLING METHOD: 4% H.S.A. " | BORING DEPTH: 74.5 Auger Refusal Encountered at 64.5 ft bis.
LOGGED BY: Julie Petersen WATER LEVEL: 46.5 ft bls at 24 hrs. . '
DRILLER: Brian Wilson, NC Cert No. 2718 DRILL RIG: Mobile B-57 : '
)
- % ‘S 5_ g w E STANDARD PENETRATION TEST DATA %
=g 0] = < ' ws/ft
B glz8 MATERIAL DESCRIPTION x| £313%¢€ (blaws/M) 2
W ] 2B >
o 24 "'l_J w o < O
o < d el ¥wz z
’ | b 10 20 30 60 80
A \Rootmat/Topsoil /] .
- ,/, RESIDUUM: Red Slightly Sandy Silty CLAY ]
. RESIDUUM: Red Micaceous Slightly Sandy Clayey SILT .
5—] ' ‘ 846.7- /' 14
_ 11 SAPROLITE: Reddish Brown Micaceous Fine Sandy h
oL ST 841.7 2 8
411 SAPROLITE: Brown Very Micaceous Fine Sandy SILT N ‘
15— ] T with Some Manganese Staining 836.7 3 9
4-4]-] SAPROLITE: Brown Very Micaceous Silty Fine SAND ' i
171 831.7- 4 15
826.7- © "
SAPROLITE: Greyish Brown and White Micaceous ]
;1 Slightly Clayey Silty Medium to Fine SAND with Some 821 7_: 6 13
~“Manganese Staining (SM) 7 \
JREC \
-H00% 35
8167 7 -
. - \\\
N N
PARTIALLY WEATHERED ROCK. When Sampled 50/

v

18
Becomes Greyish Brown and White Micaceous Silty 811.7 6
Medium to Fine SAND i ]

PARTIALLY WEATHERED ROCK: When Sampled 8067 9 shig 50/
Becomes Greyish Brown, Black and White Very A 4 T 4
Micaceous Silty Medium to Fine SAND - .
PARTIALLY WEATHERED ROCK: When Sampled 7

4 50/
Becomes Grey, Black and White Micaceous Slightly 801.7— 10 = 4
Clayey Silty Medium to Fine SAND with Rock Fragments 7
hod SM -
g (Sm) N 50/
by 796.7— 11 >) 1
0 Auger Refusal at 64.5 ft bis -
5 v :
ui . 50/
H 791.7- 12 0 )
2 ]
o i
o 2
g BEDROCK: Sampled as Gneiss with Minor Layers of Mica 786.7
= Schist [ n
g BEDROCK: Sampled as Fine Grained Granite-Gneiss -REC
0] 781 7.:100%
] " 4RQD
) 145%
P-4 .
['4
o
]
1. BORING AND SAMPLING IS IN ACCORDANCE WITH ASTM D-1586.
‘2. PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 140 LB. HAMMER
. FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. |.D. SAMPLER 1 FT. Revised on May 14, 2004
9751 Southern Pine Blvd. Page 1 of 1

Charlotte, NC 28273
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‘. | PROJECT: Marshall Steam Station
Terrell, North Carolina ' BORING LOG MS-1
1264-02-578
_ NOTES: Bag Samples Collected at 30 and 40 ft
DATE DRILLED: 12/3/02 ELEVATION: 813.3 i bls. :
RILLING METHOD: 4%"H.S.A. | BORING DEPTH: 64.5 Auger Refusal Encountered at 54.5 ft bls.
LOGGED BY: Julie Petersen ‘ WATER LEVEL: 14 ft bls at 24 hrs.
DRILLER: Jay Littie, NC Cert No. 2717 DRILL RIG: Diedrich D-50 v
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1. BORING AND SAMPLING IS IN ACCORDANCE WITH ASTM D-1586.
2. PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 140 LB. HAMMER
FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. .D. SAMPLER 1 FT. Revised on May 14, 2004
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- | PROJECT: Marshall Steam Station
‘ Terrell, North Carolina BORING LOG MS-7
1264-02-578 '
~ NOTES: Bag Samples Collected at 20 and 30 ft
. DATE DRILLED: 1/3/03 : ELEVATION: 833.1 bis.
RILLING METHOD: 4%" H.S.A. " | BORING DEPTH: 46.8 Auger Refusal Encountered at 36.8 ft bis.
LOGGED BY: Julie Petersen WATER LEVEL: 19.5 ft bls at 24 hrs. '
DRILLER: Jay Little, NC Cert No. 2717 DRILL RIG: Mobile B-57 !
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1. BORING AND SAMPLING IS IN ACCORDANCE WITH ASTM D-1586.
2. PENETRATION (N-VALUE) IS THE NUMBER OF BLOWS OF 140 LB. HAMMER
. FALLING 30 IN. REQUIRED TO DRIVE 1.4 IN. 1.D. SAMPLER 1 FT. ReVlsed on May 14’ 2004
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