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Ms. Cheryl Marks ) o\‘t.g:\{.\ W -.Jf
Solid Waste Section PR
401 Oberlin Road :
Suite 150

Raleigh, North Carolina 27605-1350

Re: Buncombe County Construction and Demolition Landfill

Dear Ms. Marks:

While reviewing my files for the Buncombe County Construction and Demolition (C&D)
Landfill, it is unclear whether the borings logs for monitoring wells MW-9 and MW-9D,
slug test data, and analytical results for the initial sampling event were submitted to the
Solid Waste Section (SWS). Therefore, in order to ensure that the files are complete, [ am
sending you the above listed material. A copy of this letter is also being send to Larry Rose
so that he has a copy of the analytical data.

Samples were collected from the monitoring wells and the surface water sampling location,
SW-4, on December 8, 1997 and were submitted for laboratory analysis of the Appendix I
constituents. These samples were collected prior to this facility receiving any C&D debris.
None of the Appendix I constituents were detected in concentrations above the detection
limit. A copy of the laboratory analytical data and a table summarizing the field parameter
measurements is attached following this letter.

Also attached are the boring and well completion logs for the two wells. Both wells are
completed within the bedrock. MW-9 was screened in the upper portion of the bedrock
with a 15 foot screen length (screen interval 10.8' to 25.8' bls). MW-9D was completed with
a 5 foot screen length deeper into the bedrock, targeting the fracture zone encountered at
36 feet (screen interval - 34.5' to 39.5' bls). Prior to installing the wells, a boring was
advanced to identify lithology. The boring, identified as B-09 in the boring log, was
advanced using hollow stem augers until refusal was encountered 9.5 feet. The boring was
then further advanced using core drilling to a depth of 29.5 feet. After completion, this
boring was abandoned by grouting.

After development of the wells, both rising and falling head slug tests were conducted at
each well. The slug test data is attached and the results are summarized below.

Hydraulic Conductivity (feet/day)

Monitor Well Falling Head Rising Head
MW-9 0.14 0.14
MW-9D 0.55 0.5
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This submittal should complete your files for this project. If you have any questions or
need additional information, please do not hesitate to call me.

Sincerely,

CAMP DRESSER & McKEE

{/_Jw« (100 -

Timothy D. Grant, P.G.

cc: Larry Rose, Solid Waste Section

Bob Hunter, Buncombe County
Joe Wiseman, CDM

o:\buncombe\c&d\marks7-2.98



CAMP DRESSER & McKEE

CDM

401 Pennsylvania Parkway, Suite 104
Indianapolis, Indiana 46280
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BOREHOLE LOG
B-09

Cllent: BUNCOMBE COUNTY
Project Location: BUNCOMBE COUNTY, NORTH CAROLIINA

Project Name: BUNCOMBE COUNTY C & O LANDFILL
Project Number: 8447-13772

Driling Contractor: METRO DRILL INC.

Drillng Method/Rig: HSA 2 1/4" 10 and Coring / Mobil Drill
Driflers: Tim Brown

Driling Date: Start 10/7/97 End 10/7/97

Borehole Coordinates:

N Not Surveyed E Not Surveyed

Surface Elevation (ft. MSL):

Total Depth (ft. BGS): 29.5

Depth to Inltial Water Level (ft. BGS): 8

Abandonment Method: Bentonite and Portland Cement
Fleld Screening Instrument: None

Logged By: ANDREW R. KEAR

e
@ R o g L
28| sample [S2E 32|05 [SR-se Material
@] Number o204 g< | ZS (1) (2= Description
w o o ﬁiu’ X (O]
0
0 E==g 0'-3.5% Brown SILT (from cuttings);
B 3.5'-5.0": Brown SILT w/ a little quartz fragments: dry;
5501800 08 =S
; | £
—%ﬂ = 5.0'-8.5": Brown to gray SILT (from cuttings). dry:
R s
218" [P OETL NESES 8.5-9.5": Brown SILT w/ weathered bedrock (saprolite); quartz
Yo and biotite fragments;
9.5'-12.0": Granile to Granitic GNEISS (biotite, quartz, orthoclase);
granoblastic texture;
Note: Switched to coring @ 9.5
12.0'-15.5" Quartz-plagioclase-biotite=hornblende GNEISS; three
distinct fractures (46-degrees, 48-degrees, 54-degrees) at 13,
13.3' and 15" below ground surface (bgs); dry:
68.5"/ .
39% RGO 120"
s 15.5'-19.5"; Granitic GNEISS;
v
2 .1% 19.5'-25.5": Biotite-Hornblende GNEISS; highly fractured zone;
2 f initially dry:; fractures produced water later:
7% RGD 21"/60" = —ﬁ
LA TR ' ..c“‘ﬁ

EXPLANATION OF ABBREVIATIONS

DRILLING METHODS: SAMPLLING TYPES:
Hollow Stem Auger AS - Auger/Grab Sample

- So0lid Stem Auger CS - California Sampler
HA - Hand Auger 8X = 1.6" Rock Core
AR - Air Rotary NX - 2.1" Rock Core
DTR - Dual Tube Rotary GP - Geoprobe
FR - Foam Rotary HP - Hydro Punch
MR - Mud Rotary SS - Split Spoon
RC - Reverse Circulation ST - Shelby Tube
CT - Cable Tool WS - Wash Sample
JET - Jetting OTHER:
D - Driving WOH - Weight of Hammer
DTC - Drill Through Casing o

REMARKS
AGD = Rock Quality Designation

At 9.5', switched from hollow step auger to coring.

Reviewed by: Date:
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CDM BOREHOLE LOG

401 Pennsylvania Parkway, Suite 104 B- Og
Indianapolis, Indiana 46280

Cllent; BUNCOMBE COUNTY Project Name: BUNCOMBE COUNTY C & D LANDFILL
Project Locatlon: BUNCOMBE COUNTY, NORTH CAROLIINA Project Number: 8447-13772

W oo S | 38 9

= a| sample 28 532 o5 gléeli'g' 82 Material

@| Number ooa < | 5| (ft) |2 Description

0 6% | & o© Sl (G]

25.5'~29.5" Biolite-Hornblende Gneiss w/ some orthoclase; two

I o distinct fractures (43-degrees and 38-degrees) at 25’ and 26.5'
bgs; folded: fractures produced water later;

74% RAQD 54"/60°

R

o %%-9— 29.5" End of Core
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MONITORING
CDM WELL DETAIL 2% dim

401 Pennsylvania Parkway, Suite 104 i
Indianapolis, Indiana 46280 MN QD

Cllent; BUNCOMBE COUNTY Project Name: BUNCOMBE COUNTY C & D LANDFILL
Project Locatlon: BUNCOMBE COUNTY, NORTH CAROLINA Project Number: 8447-13772
Driling Contractor: Reuben Caldwell Drilling Inc. Surface Elevation (ft. MSL):
Drlling Method/RIg: Air Rotary (8" dia. drill bit)/Driltech D25K  Total Depth (ft. BES): 36.5
Drillers: Bill Nye Depth to Initial Water Level (ft. BGS): 18
Driling Date: Start 10/9/97 End 10/6/97 Development Method: Air Lift
Hell Coordinates: Fleld Screening Instrument: None
N Not Surveyed E Not Surveyed Logged By: ANDREW R. KEAR
Development Date: Start 10/14/97 End 10/14/97 Top of Riser Elevation (ft.); Not Surveyed
[} 9~ 53 ™ L
a8| sempe |G3§ S5 52 Material gg’%%%‘- Well Construction
o Number o0 ES §=< Description © “HT Detail
0 o = | 02 (G} "
@
.0 | Ground Surface
0'-8.0" Brown SILT (from 1 0
cuttings); dry; - < Portland
_| CEMENT
- - l'< I<
| -5.0] ]
: P
j & 4
b P
8.0-11.0" Gray silt (from 7 ‘D’ Q‘
cuttings); occasional Jiloas : ¥
Granite to Granitic [ -10,0] 0‘ y
GNEISS fragments w/ Lo "0 vl W
biotite and quartz: dry: K A Bartiana S
1.0'-21.0": Gray sand ?‘ Cement/Bentonite .0 ¥
(from cuttings); common - 7| Grout 1 K
Biotite/Hornblende L P
(mafic) GNEISS fragments LSS
w/ some quartz and - 0 0
plagioclase; dry; f -15.0 'q 4
i P
- - Sched. 40 S |9
PVC Riser, p )
/' -1 2" diam. L . 4
- |
L q
A 0 0
-20.0} 4 9
Fracture @ 21; o 20_ D{ p{
21.0'-27.0": Gray silt and 0 0
sand (from cuttings): = bd P
common Biotite/
Hornblende GNEISS and - Y
Granitic GNEISS L] 1 K
fragments:; ﬁ p
EXPLANATION OF ABBREVIATIONS : REMARKS
DRILLING METHOOS: SAMPLING TYPES: MW-90 is a stick-up well (approximately 3-feet above
HSA - Hollow Stem Auger AS - Auger/Grab Sample ground surface) .
SSA - Solid Stem Auger C3 - California Sampler
HA = Hand Auger Bx - 1.6" Rock Core
AR - Air Rotary NX - 2.1" Rock Core
DTR - Dual Tube Rotary GP = Geoprobe -
FR - Foam Rotary HP - Hydro Punch
MR - Mud Rotary SS - Split Spoon .
RC - Reverse Circulation ST - Shelby Tube
CT =~ Cable Tool WS - Wash Sample
JET - Jetting 0THER:
BTC - gpi\;;nghr " Eamin WOH - Weight of Hammer
r ough | 9 Reviewed by: Date:




CAMP DRESSER & McKEE

CDM

401 Pennsylvania Parkway, Suite 104

Indianapolis, Indiana 46280

MW-9D

MONITORI
WELL DET

N
A

Sheet 2 of 2

(o
Ll

Cllent; BUNCOMBE COUNTY

Project Locatlon: BUNCOMBE COUNTY, NORTH CAROLINA

Project Name: BUNCOMBE COUNTY C & D LANDFILL

Project Number: 6447-13772

33.0°-39.5" Gray, silty
sand (from cultings);
occasional Hornblende
GNEISS fragments;

Fracture zone from
36'-39";

38.0'-39.5": w/ occalional
quartz fragments; wel;

T

39.5" End of Boring

] Q o8| S Q
P . —
gé Sample SSEl 25| 3 ES Material = gJEeig‘{“ + Well Construction
© = Number poel S o< Description ° 5 (ft.) Detail
0 o am s (O] b
some orthoclase ;;’,_a“ .V ;U
fragments; initially dry: Sa— 4 . 4
M Fracture zone from (é,; Y .0
26'-33" 5, “ q |
27.0'-33.0"; Gray, silty = ¥ p
sand (from cuttings); AN
occasional Biotite/ e . -
Hornblende GNEISS -30.0| ;
fragments w/ rare Granitic 30 Eg[‘tcéq.'ge of e
GNEISS; initially dry; i " 4
- — 1

SAND Pack ———>1:: :

Screen -
Sched. 40.
PVC
Screen, 2"
diam.,
0.010" slot,
15" length
Bottom of —

Boring
@39.5'

e

I




CAMP DRESSER & McKEE

CDM

401 Pennsylvania Parkway, Suite 104

Indianapalis, indiana 46280

MO
WE
MW-9

NITORING gus,"“““”

LL DETAIL

Cllent: BUNCUMBE COUNTY

Project Location; BUNCOMBE COUNTY, NORTH CAROLINA

Project Name: BUNCOMBE COUNTY C & D LANDFILL
Project Number: 8447-13772

Driling Contractor: Reuben Caldwell Drilling Inc.
Driling Method/RIg: Air Rotary (8" dia. drill bit)/Driltech D25K

Drillers: Bill Nye

Driling Date: Start 10/9/67 End 10/9/97

Well Coordinates:

N Not Surveyed E Not Surveyed
Development Date: Start 10/14/87

End 10/14/97

Surface Elevation (ft. MSL):

Total Depth (ft. BGS): 25.8

Depth to Initial Water Level (ft. BGS): 18.3
Development Methodz Air Lift

Fleld Screening Instrument: None

Logged By: ANDREW R. KEAR

Top of Riser Elevation (ft.); Not Surveyed

=n
@ " Lo~ giGJ :E < .
ag| Sample 88l o8| 88 Material Well Construction
©p| Number o000 25| g Description Detail |
%] (=] o © [+ 4
Ground Surface
0-10.0" Brown SILT
(from cuttings); dry: Portland
CEMENT
'd L9
)
Portland ————>F4 [
Cement/Bentonite Q‘ 0
Grout I
n] o
L ] L ]
Bentonite —>1, »
PELLETS | | |
Sched. 40 nd
PVC Riser, - ¥
10.0'-15.0": Gray Sand and = dian. ok
Gravel (from cuttings); — .
Granite to Granitic =[:
GNEISS fragments =F
common; occasional —
quartz and orthoclase; -t
some hornblende/biotite =1
fragments; dry; SAND Pack — =
Small fracture @ 15" A=
15.0'-23.0": Gray Sand =
(from cuttings); g
Biotite/Hornblende -
GNEISS common; -
occasional quarlz; trace —
micaceous; dry. S~
Screen - = M
Sched. 40 —
1 PVC A=
Screen, 2" il =
Fracture @ 23'-24"; gl?)Td'“ siol
23.0'-25.0" Brown sill w/ 15" length
a little sand (from
cuttings); Granitic GNEISS

EXPLANATION OF ABBREVIATIONS

DHILLING METHODS:
Hollow Stem Auger

SSA - S0lid Stem Auger

HA - Hand Auger

AR - Alr Rotary

OTR - Dual Tube Rotary

FR - Foam Rotary

MR - Mud Rotary

AC - Reverse Circulation
CT =~ Cable Tool

JET - Jetting

o - Oriving

DTC - Drill Through Casing

SAMPLING TYPES:
AS - Auger/Grab Sample

CS -~ California Sampler
BX - 1.6" Rock Care

NX -~ 2.1" Rock Core

GP -~ Geoprobe

HP -~ Hydro Punch

SS - Split Spoon

ST - Shelby Tube

WS - Wash Samnla
OTHER:
WOH - Weight of Hammepr

REMARKS

MW-9 is a stick-up well [(approximately 3-feet above
ground surface) .

Reviewed by: Date:
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CDM NITORING
| LL DETAIL
401 Pennsylvania Parkway, Suite 104

Indianapolis, Indiana 46280

£2X<
» MO

Cllent; BUNCOMBE COUNTY Prolect Name: BUNCOMBE COUNTY C & D LANDFILL
Project Location: BUNCOMBE COUNTY, NORTH CAROLINA Project Number: 8447-13772
L, Q - ‘2-3 ~ Q2 Eley,

ag| Sample |G& 8 o5 | 33 Material & Sheptt Well Construction
o Number 0o S o« Description © (1) Detail

(conl.] fragments; trace VG IHI
quartz and orthoclase; '//_ | Bottom of

welt after 20 minutes; / Boring_

25.8" End of Boring - @58




Field Parameters
December 8, 1997
Buncombe County C & D Landfill

Monitoring Well| pH Conductivity[| Temp. | Depth to Groundwater
Deslgnaﬂon (-) ( p1S) (deg. C) (feet below TOC)
MW-9 5.67 271 132 1707
3 ?‘%L 12.8 15.90

Notes:
1. SW denotes Surface Water Sampling Location

o:\repons\buncombe\cd\tab192-2 xls



PARADIGM ANALYTICAL LABORATORIES, INC.
Results for Appendix | Volatiles

by GCMS 82608
Client Sample ID: MW-9D Date Analyzed: 12/16/97
Client Project ID: C&D Landfill -Buncombe Co,,N.C. Analyzed By: LAW
Lab Sample ID: 33739 Date Collected: 12/8/97
Lab Project ID: (3175-15 Date Received: 12/9/97
Matrix: Water Dilution: 1.0

Compound Quantitation Result

Limit (ug/L) (ug/L)
Acetone - 100 BQL
Acrylonitrile 200 BQL
Benzene 5.0 BQL
Bromochloromethane 5.0 BQL
Bromodichloromethane 50 BaL
Bromoform 5.0 BQL
Carbon disulfide 100 BQL
Carbon tetrachloride 10 BQL
Chlorobenzene 5.0 BQL
Chloroethane 10 BaAL
Chloroform 50 BaQL
Chlorodibromomethane 5.0 BQL
DBCP (1,2-Dibromo-3-chloropropane) 25 BaQL
Ethylene dibromide (EDB) 5.0 BQL
o-Dichlorobenzene 5.0 BQL
p-Dichlorobenzene 50 BQL
t-1,4-Dichloro-2-butene 100 BQL
1,1-Dichloroethane 5.0 BQL
Ethylene dichloride 5.0 BQL
Vinylidene chioride 5.0 BaQL
cis-1,2-Dichloroethene 5.0 BQL
t-1,2-Dichloroethene 5.0 BQL
Propylene dichloride 5.0 BQL
cis-1,3-Dichloropropene 10 BQL
t-1,3-Dichloropropene 10 BQL
Ethylbenzene 50 BQL
Methyl butyl ketone 50 BQL
Methyl bromide 10 BQL
Methyl chloride 10 BQL
Methylene bromide 10 BQL
Methylene chloride 10 BQL
MEK (2-Butanone) 100 BQL
Methyl iodide 10 BQL
Methyl isobutyl ketone 100 BQL
Styrene 10 BAQL
1,1,1,2-Tetrachloroethane 5.0 BaQL
1,1,2,2-Tetrachloroethane 5.0 BQL
Tetrachloroethylene 5.0 BQL
Toluene 5.0 BQL
1,1,1-Trichloroethane 5.0 BQL

1,1,2-Trichloroethane 5.0 BQL '

Trichloroethene 5.0 BQL
CFC-11 (Trichlorofluoromethane) 5.0 BQL
1.2,3-Trichloropropane 15 BQL
Vinyl acetate 50 BaQL
Vinyl chloride 10 BaQL
Xylenes (total) 50 BQL

Reviewed by: pr—

Flags: BQL = Below Quantitation Limit Page 1



PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Appendix | Volatiles
by GCMS 82608

Client Sample ID: MW-8D Date Analyzed: 12/16/97
Client Project ID: C&D Landfill -Buncombe Co.,N.C. Analyzed By: LAW
Lab Sample ID: 33739 Date Collected: 12/8/97
Lab Project ID: G175-15 Date Received: 12/9/97
Matrix: Water Dilution: 1.0
Compound Quantitation Resuit
Limit (ug/L) (ug/L)
Surrogate Spike Recoveries Spike Surrogate
Added Result %Rec
Compound (ug/L) (ug/L)
Bromofluorobenzene 10.0 9.0 90
1,2-Dichloroethane-d4 10.0 10.7 107
Toluene-d8 10.0 10.0 100

Comments:
All results are corrected for dilution.

Reviewed by: Mo

Flags: BQL = Below Quantitation Limit Page 2



PARADIGM ANALYTICAL LABORATORIES, INC.
Results for Appendix | Volatiles

by GCMS 82608
Client Sample ID: MW-9 Date Analyzed: 12/16/97
Client Project ID: C&D Landfill -Buncombe Co.,N.C. Analyzed By: LAW
Lab Sample |D: 33740 Date Collected: 12/8/97
Lab Project ID: G175-15 Date Received: 12/9/97
Matrix: Water Dilution: 1.0

Compound Quantitation Result
Limit (ug/L) (ug/L)
Acetone 100 BQL
Acrylonitrile 200 BQL
Benzene i © 5.0 BQL
Bromochloromethane 5.0 BAQL
Bromodichloromethane 5.0 BQL
Bromoform 5.0 BQL
Carbon disulfide 100 BQL
Carbon tetrachloride 10 BQL
Chlorobenzene 5.0 BQL
Chloroethane 10 BQL
Chloroform 5.0 BQL
Chlorodibromomethane 5.0 BaL
DBCP (1,2-Dibroma-3-chloropropane) 25 BQL
Ethylene dibromide (£DB) 5.0 BQL
o-Dichlorobenzene 5.0 BAQL
p-Dichlorobenzene 5.0 BQL
t-1,4-Dichloro-2-butene 100 BQL
1,1-Dichloroethane 5.0 BQL
Ethylene dichloride 5.0 BQL
Vinylidene chloride 5.0 BaQL
cis-1,2-Dichloroethene 5.0 BAL
t-1,2-Dichloroethene 5.0 BQL
Propylene dichloride 5.0 BQL
cis-1,3-Dichloropropene 10 BAQL
t-1,3-Dichloropropere 10 BAQL
Ethylbenzene 50 BQL
Methyl butyl ketone " 50 BQL
Methyl bromide 10 BAQL
Methyl chloride 10 BQL
Methylene bromide 10 BQL
Methylene chloride 10 BQL
MEK (2-Butanone) 100 BQL
Methyl iodide 10 BQL
Methyl isobutyl ketone 100 BAQL
Styrene 10 BQL
1,1,1,2-Tetrachloroethane 5.0 BQL
1,1,2,2-Tetrachlorozthane 5.0 BQL
Tetrachloroethylene 5.0 BQL
Toluene 5.0 BQL
1,1,1-Trichloroethane 5.0 BQL

1,1,2-Trichloroethane 5.0 BQL )

Trichloroethene ‘ 5.0 BaL
CFC-11 (Trichlorofluoromethane) 5.0 BQL
1,2,3-Trichloropropane 15 BQL
Vinyl acetate 50 BQL
Vinyl chloride 10 BQL
Xylenes (total) 5.0 BQL

Reviewed by: M2

Flags: BQL = Below Quantitation Limit Page 1



PARADIGM ANALYTICAL LABORATORIES, INC.

Results for Appendix | Volatiles
by GCMS 82608

Client Sample ID: MW-9 Date Analyzed: 12/16/97
Client Project ID: C&D Landfill -Buncombe Co.,N.C. Analyzed By: LAW
Lab Sample ID: 33740 Date Collected: 12/8/97
Lab Project ID: G175-15 Date Received: 12/9/97
Matrix: Water ) Dilution: 1.0
Compound Quantitation Result
Limit (ug/L) (ug/L)
Surrogate Spike Recoveries Spike Surrogate
Added Result %Rec
Compound (ug/L) (ug/L)
Bromofluorobenzene 10.0 9.3 93
1,2-Dichloroethane-d4 10.0 10.6 106
Toluene-d8 10.0 97 97
Comments:

All results are correctad for dilution.

Reviewed by: Wa.

Flags: BQL = Below Quantitation Limit Page 2



PARADIGM ANALYTICAL LABORATORIES, INC.
Results for Appendix | Volatiles

by GCMS 82608
Client Sample ID: SW-4 Date Analyzed: 12/16/97
Client Project ID: C&D Landfill -Buncombe Co.,N.C. Analyzed By: LAW
Lab Sample ID: 33741 Date Collected: 12/8/97
Lab Project ID: G175-15 Date Received: 12/9/97
Matrix: VWater Dilution: 1.0
Compound Quantitation Result
Limit (ug/L) (ug/L)
Acetone 100 BQL
Acrylonitrile 200 BAL
Benzene 5.0 BQL
Bromochloromethane 5.0 BQL
Bromodichloromethane ‘ " 560 BQL
Bromoform 5.0 BQL
Carbon disulfide 100 BQL
Carbon tetrachloride 10 BQL
Chlorobenzene 5.0 BaL
Chloroethane 10 BQL
Chloroform 5.0 BQL
Chlorodibromomethane 5.0 BQL
DBCP (1,2-Dibromo-3-chloropropane) 25 BQL
Ethylene dibromide (EDB) 50 BQL
o-Dichlorobenzene 5.0 BQL
p-Dichlorobenzene 5.0 BaL
t-1,4-Dichloro-2-butene 100 BAQL
1,1-Dichloroethane 5.0 BQL
Ethylene dichloride 5.0 BQL
Vinylidene chloride 5.0 BaL
cis-1,2-Dichloroethene 5.0 BQL
t-1,2-Dichloroethene 5.0 BQL
Propylene dichloride 5.0 BQL
cis-1,3-Dichloropropene 10 BaQL
t-1,3-Dichloropropene 10 BQL
Ethylbenzene 5.0 BQL
Methyl butyl ketone 50 BQL
Methyl bromide 10 BaQL
Methyl chloride 10 BQL
Methylene bromide 10 BQL
Methylene chloride 10 BaL
MEK (2-Butanone) 100 BQL
Methyl iodide 10 BQL
Methy! isobutyl ketone 100 BQL
Styrene 10 BAL
1,1,1,2-Tetrachloroethane 5.0 BAL
1.1,2,2-Tetrachloroethane 50 BQL
Tetrachloroethylene 5.0 BQL
Toluene 5.0 BQL
1,1,1-Trichloroethane 50 BQL
1,1,2-Trichloroethane 5.0 BQL i
Trichloroethene ) 5.0 BaQL
CFC-11 (Trichloroflusromethane) 5.0 BaAL
1,2,3-Trichloropropane 15 BQL
Vinyl acetate 50 BaL
Vinyl chloride 10 BQL
Xylenes (total) 5.0 BaQL

Reviewed by: Wa—

Flags: BQL = Below Quantitation Limit Page 1



PARADIGM ANALYTICAL LABORATORIES, INC.
Results for Appendix | Volatiles

by GCMS 82608
Client Sample ID: SW-4 Date Analyzed: 12/16/97
Client Project ID: C&D Landfill -Buncombe Co.,N.C. Analyzed By: LAW
Lab Sample ID: 33741 Date Collected: 12/8/97
Lab Project ID: G175-15 Date Received: 12/9/97
Matrix: Water Dilution: 1.0
Compound Quantitation Result
Limit (ug/L) {ug/L)
Surrogate Spike Recoveries Spike Surrogate
Added Result %Rec
Compound (ug/L) (ug/L)
Bromofluorobenzene 10.0 9.3 93
1,2-Dichloroethane-d4 10.0 10.8 108
Toluene-d8 10.0 9.9 99

Comments:
All results are corrected for dilution.

Reviewed by: pao~

Flags: BQL = Below Quantitation Limit Page 2



PARADIGM ANALYTICAL LABORATORIES, INC.
Results for Appendix 1 Metals

Client Sample 1D:
Client Project ID:
Lab Sample ID:
Lab Project ID:

Metals

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

Comments

BQL = Below Quantitation Limits

MW-9D
C&D Landfill -Buncombe Co.,N.C.
33739

G175-15

Result Quantitation Units

BQL
BQL
BQL
BQL
BAQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Limit

0.0300
0.0100
0.500
0.0020
0.0010
0.0100
0.0100
0.200
0.0100
0.0500
0.0200
0.0100
0.0100
0.0400
0.0500

MG/L
MG/L
MGI/L
MG/L
MGI/L
MGI/L
MG/L
MG/L
MGI/L
MG/L
MGI/L
MG/L
MG/L
MG/L
MGI/L

Analyzed By:

Date Collected:
Date Received:

Matrix:

Procedure

6010A
6010A
6010A
6010A
6010A
6010A
6010A
6010A
6010A
6010A
6010A
6010A
6010A
6010A
6010A

JMF
12/8/97
12/9/97

Water

Date
Analyzed

12/22/97
12/22/197
12122197
12122197
12/22/97
12122197
12122197
12/22/197
12122197
12122197
12122197
12/22/97
12122197
12122197
12122197

Reviewed By: Wwzr



PARADIGM ANALYTICAL LABORATORIES, INC.
Results for Appendix 1 Metals

Client Sample ID:
Client Project ID:
Lab Sample ID:
Lab Project ID:

Metals

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

Comments

BQL = Below Quantitation Limits

MW-9
C&D Landfill -Buncombe Co.,N.C.
33740

G175-15

Result Quantitation Units

BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL

Limit

0.0300
0.0100
0.500
0.0020
0.0010
0.0100
0.0100
0.200
0.0100
0.0500
0.0200
0.0100
0.0100
0.0400
0.0500

MGI/L
MG/L
MG/L
MG/L
MG/L
MGI/L
MGI/L
MGI/L
MGI/L
MG/L
MGI/L
MG/L
MG/L
MG/L
MG/L

Analyzed By:

Date Collected:
Date Received:

Matrix:

Procedure

6010A
6010A
6010A
6010A
6010A
6010A
6010A
6010A
6010A
6010A
6010A
6010A
6010A
6010A
6010A

JMF
12/8/97
12/9/97

Water

Date
Analyzed

12/122/97
12/22/97
12122197
12/122/197
12122197
12/22/97
12/22/97
12/22/97
12/22/197
12/22/197
12/22/97
12/22/97
12/22/97
12122197
12/22/97

Reviewed By: joa.



PARADIGM ANALYTICAL LABORATORIES, INC.
Results for Appendix 1 Metals

Client Sample ID:
Client Project ID:
Lab Sample ID:
Lab Project ID:

Metals

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobait
Copper
Lead
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

Comments

BQL = Below Quantitation Limits

SW-4

C&D Landfill -Buncombe Co.,N.C.

33741

G175-15

Result Quantitation Units
Limit

BQL 0.0300 MG/L
BQL 0.0100 MG/L
BQL 0.500 MGI/L
BQL 0.0020 MG/L
BQL 0.0010 MGI/L
BQL 0.0100 MG/L
BQL 0.0100 MG/L
BQL 0.200 MG/L
BQL 0.0100 MG/L
BQL 0.0500 MGI/L
BQL 0.0200 MGI/L
BQL 0.0100 MGI/L
BQL 0.0100 MG/L
BQL 0.0400 MGI/L
BQL 0.0500 MG/L

Analyzed By: JMF
Date Collected: 12/8/97
Date Received: 12/9/97

Matrix: Water
Procedure Date
Analyzed

6010A 12122197
6010A 12122197

6010A 12122197
6010A 12122197
6010A 12/22/97
6010A 12122197
6010A 12122197
6010A 12122197
6010A 12/22/97
6010A 12122197

6010A 12122197
6010A 12122197
6010A 12/22/97
6010A 12/22/97
6010A 12122197

Reviewed By: bwa
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Ytin feet

«

NOS9RH Chart |

MW.-9 Rising Head Text

BOUWER AND RICE METHOD

Page 1

e T
K= —= (D)
’ where, ' 7 ; v
s r. = { N N 1
ry= S In(=) = :
L‘ = [0 L F., Ll . c
L = 20+ L 3
’ ' In(—= e
H= (X0~ (rw) ln(l’w)
K= o.M ﬁ/day
K =
K =
’000.'. - -
\ ' "“Oowoom“ P
*
0.1 : o : | :
time in seconds 5t= ol &



NOSIRH.XLS

A | B | € D E G [ J K L
1 |[MW-9 RISING HEAD TEST
2 |HERMIT QUIPUT FOR TEST 3
3 Time |Water mark fime Yt
4 |in_minute| Infeet in ndds | Infeet
5
3 0] 15.893 0 0.007
7 0.0033 15.9 0.198 0
8 0.0066|  16.038 0.396| -0.138
9 001 14.163 0.6 1.737
0| 0.0133]  11.699 0.798 4.201 MW-9 Rising Head Text
11 0.0166] 10.29 0.996 5.609
12 0.02] 10.467 1.2 5.433 | 10
13| 00233 12579 1.398 3.321
14| 00266 15742 1.596 0.158
15 003] 15849 1.8 0.051
16| 0.0333 12.17 1.998 3.73
17| 0.0366| 13.308 2.196 2,592 B
18 0.04] 14.453 2.4 1.447 -
19| 0.0433] 12623 2.598 3.277 2
20| 0.0466] 13.188 2.796 2.712
21 005/ 14.257 3 1.643 25
22| 0.0533 13.1 3.198 2.8 e
23| 0.0566] 13.214 3.396 2.686 i i
24 0.06] 14.025 3.6 1.875 o e e R e
25| 00633 13.37 3.798 2.529 2 g 2 8 B 3 § g 8
26| 0.0666] 13.245 3.996 2.655 e ==
27 0.07] 13.823 4.2 2.077
28| 00733] 13.534 4.398 2.366
29| 00766 13.364 4,596 2.536
30 008 13.729 4.8 2171
31 0.0833]  13.629 4.998 2.271
32| 0.0866| 13.465 5196 2.435
33 0.09| 13.698 5.4 2,202
34| 0.0933] 13.673 5.598 2227
35| 0.0966] 13.5156 5.796 2.385
36 0.1] 13.729 6 2171
37| 0.1033 13.71 6.198 2.19
38| 0.1066] 13.591 6.396 2.309
39 0.11]  13.679 6.6 2.221
40| 0.1133] 13.729 6.798 2171
41| 01166  13.654 6.996 2.246
42 0.12] 13.685 7.2 2215
43| 0.1233] 13.748 7.398 2.152
44| 01266 13.704 7.596 2.196
45 0.13] 13.717 7.8 2183
46| 0.1333]  13.761 7.998 2139
47| 0.1366( 13.742 £.196 2158
48 0.14]| 13.748 8.4 2.152
49| 0.1433 13.78 8.598 2.12
50| 0.1466| 13.773 8.796 2127
51 0.15] 13.773 9 2127
52| 0.1533] 13.798 0.198 2.102
53| 0.1566] 13.798 0.396 2.102
54 0.16] 13.805 9.6 2.095
55| 0.1633] 13.823 9.798 2.077
56| 0.1666 13.83 0.996 2.07
57 0.17 13.83 10.2 2.07 I
58| 0.1733] 13.842 10.398 2.058
59| 0.1766] 13.855 10.596 2.045
60 0.18]  13.855 10.8 2.045
61| 0.1833] 13.868 10.998 2.032
62| 0.1866] 13.874 11.196 2.026
63 0.19 13.88 11.4! 2.02
64| 0.1933] 13.886 11.598 2.014] i
65| 0.1966] 13.899 11.796 2.001] | |
66 0.2/ 13.905! 12 1.995] ! i i
67| 02033 13.912] 12.198| 1.9881 | ! [
68| 0.2066]  13.918] 12.396! 1.982] | ! | |

Page 1




NOSIRH.XLS

A~ | B8 | C D | E F G H o L
T [MW-9 RISING HEAD TEST | 5 [ e

2 |HERMIT OUTPUT FOR TESTS w % ; i | T .

3 |

[ time vt | ] [
12.6 1.97
12.795‘ 1.963
12.5961 1.957!
13.2 1.951
13.298] 1.944
13.696]  1.932 |
13.8] 1.926 ]
13.998] 1.919 [

16.2 1.837

16.398 1.831 |
16.596 1.825 |
16.8 1.819
16.998 1.806
17.196 1.8
17.4 1.793

17.598|  1.787
17796 1.781
18] 1.775
13198  1.768
18.396] 1762
186] 1756
18798 1749
18.996]  1.743
[} 1920 1731
19.398]  1.724

. 1959 1718
198 1712
19.998]  1.705

21 1.674
108| 0.3666| 14.264 21.996 1.636
J09] 0.3833] 14295 22.998 1.605
110] 0.4] 14333 24 1.567
T11|  0.4166] 14.364 24.996 1,636
112| 0.4333] 14.402 25.998 1.498
113 045 14.427 27 1.473
14| 0.4666] 14465 27.996 1.435
115| 0.4833 14.49 28.998 1.41
116 0.5] 14.522 30 1.378|
117]  0.5166] 14.553 30.996 1.347!
118| 05333| 14.578 31.998 1.322
119 0.55 14.61 [ 33 1.29
120] 0.5666| 14.635 33.996 1.265
121] 0.5833 14.66 34998 1.24
122 0.6] 14.685 [ 36 1.215
123]  0.6166] 14.71] 36.996| 1.19
124 0.6333]  14.729| 37.998| 1171
125 0.65] 14.754 39| 1.146
126|  0.6666] 14.773 39.996 1127
127 0.6833] 14799 40.998 1.101
128 0.7] 14817 42 1.083 _
129| 0.7166] 14.836 42.996 1.064] ] |
130] 0.7333]  14.855| [ 43.998]  1.045] \
131 0.75] 14.868] 45! 1.032] |

132 0.7666]  14.887! 45.996! 1.013 |
133 0.7833 14.905 46.998| 0.995, \ i ! i |

Page 2
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A | 8B | C D E F | G
1 |MW-9 RISING HEAD TEST |
2 |HERMIT QUTPUT FOR TEST 3 !
3 Time |Water mark time Yt !
134 0.8] 14918 48 0.982
135|  0.8166) 14.931 48.996 0.969
136 0.8333]  14.943 45,998 0.957
137 0.85] 14.956 51 0.944
138] 0.8666] 14.968 51.996 0.932
139| 0.8833] 14.981 52.998 0.919
140 0.9 14.993 54 0.907
141]  0.9166 15 54.996 0.9
142| 0.9333] 15012 55.998 0.888
143 0.95] 15019 57 0.881
144] 0.9666] 15.025 57.996 0.875
145 0.9833[ 15031 58.998 0.869
146 1] 15038 60 0.862
147 1.2| 15107 72 0.793
148 1.4 15144 84 0.756
149 1.6] 15176 96 0.724
150 1.8 15195 108 0.705
151 2 15.22 120 0.68
152 22| 15239 132 0.661
153 2.4 15251 144 0.649
154 2.6 15264 156 0.636
155 2.6 15277 168 0.623
156 3] 15.289 180 0.611
157 32| 15302 192 0.598
158 3.4| 15308 204 0.592
159 3.6| 1532 216 0.579
160 3.8 15327 228 0.573
161 4] 15.333 240 0.567
162 42 15.34 252 0.56
163 4.4] 15352 264 0.548
164 46| 15358 276 0.542
165 48| 15365 288 0.535
166 5| 15371 300 0.529
167 52| 15377 312 0.523
168 54| 15384 324 0516
169 5.6 15.39 336 0.51
170 58| 15.396 348 0.504
171 6] 15.402 360 0.498
172 6.2|  15.409 372 0.491
173 6.4 15415 384 0.485
174 66|  15.42] 396 0.479
175 6.8  15.42] 408 0.479
176 7| 15.428 420 0.472
177 7.2 15.434 432 0.466
178 7.4 15.44 444 0.46
179 7.6 15.44 456 0.46
180 78| 15447 468 0.453
181 8] 15.453 480 0.447
182 8.2 15459 492 0.441
183 8.4 15459 504 0.441
184 B.6]  15.465 516 0.435
185 8.8] 15.472 528 0.428
186 9| 15472 540 0.428
187 9.2 15478 552 0.422
188 9.4 15.484 564 0.416
189 0.6| 15.484 576 0.416
190 9.8 15491 588 0.409
191 10| 15.497 500 0.403

Page 3
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2FALL9 Chart |

MW.-9 falling head test

| =
BOUWER AND RICE METHEOD 2 1

¢

K = r' .l m(zg)

where, . ' 2L, p Y
= i 1w

rc LY ] le‘ ]-
r,= 3in L in(=%) = —
L, = /80 i | r., : : ¢

L = 120~ L, L
H = . (=) WY
= /J._O__ 1~ rw f'
% 1 K~ O. /1'/ ‘)Cl‘/dﬁt/
E e K =
"O:O-'?g' K =
2990000000, _ 2
L i ai T
\“000’....
. y -
\ ) ¢
0.1 <+ : - - - : L 4 4 : L . A " 1 . . . 4 . }
- 2 g g 2 2 g S s eooeE g
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2FALLY.XLS

Al B [

| 1 [MW-9 Falling Heod Test |
2 [HERMIT OUTPUT TEST2

3

4 |fir
| 5

3

7 MW-9 falling head test
8 | 06 1391 g
9 0798 2663 0 e
10 0.996] __ 4.237 s

1 0.02 19223 3047 ] 12 3047 | ¢

2| 00233 15.855] _-0.321 198l 0321 g
13| 0.0266 16912 0.736) . 1596 0.736] | = -

0.03 19.765] _ 3.589 18] 3.589 e
i 4679
_Ao73 |

0.768!
1038 N .
0956 i
] 0.774!
0.604!
0.742
] 0.868]
0.887 }
0.774
0.711] i
48 . 0.749! \
49|  0.1466 17.007 0.831 879 0.831! oy
50 0.15 17.007 0.831 9 0831
51 0.1533 16.988 0.812 9.198 0.812! _+ ! i
52| 0.1566 16893 0717 ] 9396 0717 1
53 0.16 16918 0.742 [ 96/ 0.742
54| 0.1633 16.963 0.787 9.798] __ 0.787| \ '
55| 0.1666 16.994 0.818 9996 0.818 ) |
56 0.17] 16.95 0.774 \ 102, 0.774} | | |
57| 0.1733] 16.963 0.787 10.398 0.767 ' i
581 0.1766 16.881 0.705 10.596 0.705 i
59 0.18| 16.956 0.78 10.8 0.78!
60| 0.1833] 16918]  0.742 10.998 0.742
61 0.1866| 16969  0.793 11.196 0.793]
62 0.19! 16.944] 0.768 11.4 0.768! i
53| 0.1933] 16.937 0.761 11.598 0.761]
54| 0.1966] 16925 0.749 11.796]  0.749 |
65 0.2] 16.937 0.761} 12 0.761] |
66| 0.2033 16.944 0.768 12.198]
67| 0.2066 17.158 i 12.396! |
58 0.21! 16.811 - !
59| 0.2133] 16.843
70| 0.2166! 16.881 . X
71 0.22! 17.026! 0.85 | 13.2]

Page 1



2FALLY.XLS

A | B [ c | b E F | 6 | H | I J K L
1 |MW-9 Falling Head Test | [ | \ [
2 |HERMIT OUTPUT TEST2 ‘: ! E_ i ! !. '
3 16.176 initial water mark ! |
4 |fime (minjwater mark (fi Ytin f fime in sec | Ytin feet|
5 0 16176 0 0
3 0.0033 16,182 0.006 0.198 0.006 B
7 0.0066 16.188 0.012 0.396 0.012! MW-9 falling head test B
8 0.01 17.567 1.391 0.6 1.391] B
9 0.0133 18.839 2.663 0.798 2.663 " ]
10| 0.0166 20.413 4.237 0.996 4,237 |
11 0.02 19.223 3.047 1.2 3.047 ]
12| 0.0233 15.855  -0.321 1.398] -0.32
13| 0.0266 16.912 0.736 | 1.596 0.736 : s
14 0.03 19.765 3.589 | 1.8 3.589 & ]
15| 0.0333 20.855 4.679 [ 1.998 4.679 $3 B
16| 0.0366 19.223 3.047 ! 2.196 3,047 4
17 0.04 17.586 1.4] : 2.4 1417 | ]
18| 00433 18.222] 2046 2.598 2.046| " B
19| 0.0466 19.361] 3185 2796 3185 | £ B
20 0.05 18.461 2.285 3 2285 | = |
21| 0.0533 16.497 0.321 3.198 0.321 - il
22| 0.0566 15113 -1.063 3.396] -1.063
23 0.06 16.786 0.61 3.6 0.61 |
24| 0.0633 18.115 1.939 3.798 1.939
25| 0.0666 17.68]  1.504 3.996]  1.504 L4 ]
26 0.07 16.679 0.503 42 0.503 |
27| 0.0733 16063 -0.113 4398] -0113 -
28| 0.0766 17.032 0.856 4.596 0.856 B
29 0.08 17.661 1.485 4.8 1.485 N L i s e 0 R |
30| 0.0833 17.447 1.271 4.998 1.271! s s g 8 8 B 3 § B & i
31 0.0866 16.78 0.604 5196 0.604 - - = =
32 0.09 16.528 0.352 5.4 0.352 Alhos I ecvisck I
33| 00933 16.956 0.78 5.598 0.78
34| 00966 17.34 1.164 5796 1.164
35 0.1 17.258 1.082 6 1.082
36| 01033 16.856 0.68 6.198 0.68 -
37| 01066 16.692 0.516 6.396 0.516
38 0.11 16.944 0.768 6.6 0.768
39| 01133 17.214 1.038 6.798 1.038
40 0.1166 17.132 0.956 6996 0.956
a1 0.12 16.95 0.774 7.2 0.774
42| 01233 16.78 0.604 7.398 0.604
43|  0.1266 16918 0.742 7.596 0.742
44 0.13 17.044 0.868 7.8 0.868
45| 0.1333 17.063 0.887 7.998 0.887
46| 0.366 16.95 0.774 8.196 0.774
a7 0.14 16.887 0.711 8.4 0.711
48| 01433 16.925 0.749 8.598 0.749 =
49|  0.1468 17.007 0.831 8.796 0.831]
50 0.5 17.007 0.831 9 0.8311
51| 0.1533 16.988 0.812 9.198 0.812]
52| 0.1566 16,8931  0.717 | 9.396! 0717
53 0.16 16918 0742 9.6] 0742
54| 01633 16.963 0.787 9.798 0.787
55| 0.1666 16.994 0.818 9.996 0.818
56 0.7 16.95 0.774 i 10.2 0.774
57| 01733 16.963 0.787 | 10.398 0.787
58| 01766 16.881 0.705 10.596 0.705!
59 0.18 16,956 0.78 10.8 0.78!
60| 0.1833 16918/  0.742 10.998 0.742
61| 0.1866 16.969 0.793 11.196 0.793]
62 0.19 16.944 0.768 11.4 0.768|
63| 0.1933 16.937 0.761 11.598 0.761
64| 0.1966 16.925 0.749 11.796 0.749
65 0.2 16.937 0.761 12 0.76
66| 02033 16.944 0.768 12.198 0.768]
67| 0.2066] 17.158 0.982 { 12.396] 0982 :
68 0.21] 16.811 0.635! i 126/ 0.635 i i [
69| 02133 16.843]  0.6671 - 12.798]  0.667! | i |
70|  0.2166 168811 0.705: 12.996  0.705! ! { ! L
71 0.22! 17.026! 0.85! 13.2! 0.85. ! i ! !

Page 1
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A | B |
1 IMW-9 Falling Head Test
2 |HERMIT OQUTPUT TEST2
3 -
4 |tim water mar Yt
72| 02233 16.988 0.812
73| 02266 16.906 0.73
74 0.23 16.862]  0.686
75| 02333 16912 0736
76| 0.2366 16.969 0.793
77 0.24 16.963 0.787
78| 0.2433 16912 0.736
701 02466 16887 0711
80 | 0.25| 16918 0742
81| 0.2533 16.95 0.774
82| 0.2566 16.944 0.768
83 0.26 16.912 0.736
84| 0.2633 169 0.724
85| 0.2666 16.918 0.742
86 0.27 16.937| _ 0.76)
87| 02733 16.931 0.755
88| 0.2766 16912 0.736
89 0.28 16912 0.736
90| 0.2833 16.918 0.742
91| 0.2866 16.925 0.749
92 0.29 16.918 0.742
93| 0.2933 16912 0.736
94| 0.2966 16912 0.736
95 0.3 16918
96| 0.3033 16.918
97| 0.3066 16.918
98 0.31 16.912 :
99| 03133 16.912
100] 03166 16.912
101 0.32 16912
02| 03233 16912
103|  0.3266 16912
104 0.33 16.906
105 0.3333 16.912 ;
106 0.35 16.906 073 | T
107| 0.3666 16.906 0.73 21.996 073
108{ 0.3833 169 0.724 22.998 0.724
109 0.4 169 0.724 24 0.724
10| 0.4166 16.9 0.724 24.996 0.724
11| 0.4333 16.893 0.717 | 25998] 0717 PrE
12 0.45 16.893 0.717 27 0.717] ]
13| 0.4666 16.893 on7? 27996 0717 - !
14|  0.4833 16.887 0.711 28.998 0.711! { |
115 0.5 16.887 o] i 30 0.7111 | i
116] 05166 16.88) 0.705 30.996 0.705 |
117 05333 16.881 0.705| 31.998 0.705! | |
118 0.55 16.881 0.705] 33 0.705]
19| 0.5666 16.881 0.705 33.996|  0.705) ] )
120 0.5833 16.874 0.698| i 34.998 0.698! i
121 0.6 16.874 0.698 36 0.698
122]  0.6166] 16.874 0.698 36.996 0.698! ‘

1
\

137 0.8666! 16.843! 667 i |
138]  0.8833! 16.843] _ 0.667! ! 52.998]  0.667

Page 2
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A | B [ & D E F | G H J
7 [MW-9_Faliing Head Test | - ]
2 |HERMIT OUTPUT TEST2 1 i ]
3 16.176initial water mark ‘ |
4 _|time (minjwater mork (ff Ytin feet fime in sec| Ytin feet
39| 0.9 16.843 0.667 ! 54 0.667
40|  0.9166 16.843 0.667 | 54.996 0.667
41| 09333 16.843 0.667 55.998 0.667
142 0.95 16.843 0.667 57 0.667
143] 0.9666 16.837 0.661 57.996 0.661
144|  0.9833 16.837 0.661 58.998 0.661
145 1 16.837 0.661 1 &0 0.661
146 1.2 16.818 0.642] [ 72| 0.642 b
147 1.4 16,799 0.623 ) 84 0.623!
148 1.6 16.786 0.61 96 0.611
149 1.8 16.774 0.598 108 0.598]
150 2 16.761 0.585 120 0.585!
151 22 16.749 0.573 132 0.573
152 2.4 16.736 0.56 144 0.56!
153 2.6 16.73 0.554 156 0.554
154 2.8 16.717 0.541 168 0.541 [
155 3 16.705 0.529 180 0.529 |
156 3.2 16.698 0.522 192 0.522
157 3.4 16.692 0516 204 0.516
158 3.6 16.679 0.503 | 216 0.503
159! 38 16.673 0.497 228 0.497;
160 4 16.667 0.491 240 0.491
161 42 16.66 0.484 252 0.484
162 4.4 16.654 0.478 264 0.478
163 4.6 16.648 0.472 276 0.472
164 A48 16.642 0.466 268 0.466
165 5 16.635 0.459 300 0.459
166 5.2 16.629 0.453 312 0.453
167 5.4 16.623 0.447 324 0.447
168 5.6 16616 0.44 336 0.44
169 5.8 16.61 0.434 348 0.434
170 6 16.604 0.428 360 0.428
171 6.2 16.604 0.428 | 372 0.428
172 6.4 16.597 0.421 | 384 0.421
173 6.6 16.591 0.415 ] 396 0.415 il
174 6.8 16.585 0.409 ! 408 0.409
175 7 16.579 0.403 420 0.403
176 7.2 16.579 0.403 432 0.403]
177 7.4 16.572 0.396 444 0.396 0
178! 7.6 16.566 0.39 456 0.3%! i
179 7.8 16.566 0.39 468 0.39]
180 8 16.56 0.384 480 0.384/
181 8.2 16.653 0.377 492 0.377
182 8.4 16.553 0.377 504 0.377!
183 B.6 16.547 0.371 516 0.371
184 8.8 16.547 0.371 528 0.371 |
185 9 16.541 0.365 540 0.365 1
86| 9.2 16.541 0.365 552 0.365| ]
87 9.4 16.535 0.359 564 0.359! |
188 9.6 16.535 0.359 576 0.359/
189! 9.8 16.528 0.352 588 0.352!
190 10 16.528 0.352 600 0.352!
191 12 16.497 0.321 720 0.321]
192 14 16.478 0.302 840 0.302|
193 16 16.459 0.283 : 960 0.283! ]
194| ! ! I | .
195| [ i ! i | |
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2RISE9D Chart |

MW-9D Rising Head Test

10
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t K= —u8uw - In(—2)
i___, where, e =L, ! Y,
X D y
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L2450

time in seconds
tj ¢ o\ ft

Page |



2RISEFD.XLS

A | B | ¢ | b E | °F G | H Tk L | ™

1 MW-9D Rising Head Test ! i i i

2 | i i i

3 HERMIT OUTPUT 16| =:Referance initial depth to water |

4| Tme |depthto Yt tme [ Yt :

5 |in minutes; water in feet |inseconds: infeet !

] in feet

7 0 16 0 0 0

8 0.0133] 14.208 1.792 0.798 1.792 i
9 0.0166 10.4 5.6 0.996 5.6 ]
10 0.02 8.574 7.426 13 7.426 MW-9D Rising Head Test

11 0.0233 9.745 6.255 1.398 6.255

12| 0.0266! 12348 3.652 1.596 3.652 ]
13 0.03]  11.402 4.598 1.8 4,598 10 |
14| 0.0333] 12165 3.835 1.598 3.835 i
15| 0.0366] 14.782 1.218 2.196 1.218 1
16 0.04] 14.536 1.464 2.4 1.464 ! i
17| 0.0433]  11.982 4018 2.598 4.018 i
18| 0.0466] 12.903 3.097 2.796 3.097 | i
19 0.05] 14.056 1.944 3 1.944 i i
20| 00533] 13174 2.826 3.198 2.826 i
21 0.0566] 12.852 3.148 3.396 3.148 [ i
22 0.06]  13.457 2.543 3.6 2.543 - i
23| 0.0633] 13.464 2.536 3.798 2.536 i
24| 00666  13.161 2.839 3.996 2.839 ; i
25 0.07] 13.293 2.707 4.2 2.707 |
26| 00733] 13.432 2.568 4.398 2.568 ) i
27| 00766 13.331 2.669 4.596 2.669 i
28 0.08] 13.312 2.688 4.8 2.688 I
29| 0.0833] 13.394 2.606 4.998 2.606 i
30| 00866] 13.382 2.618 5.196 2.618 1
31 0.09] 13.363 2.637 5.4 2.637 N

32| 0.0933] 13.401 2.599 5.598 2.599 |
33| 00966] 13.407 2.593 5.796 2.593 |
34 0.1 13.407 2.593 6 2.593

35| 01033 13.413 2.587 6.198 2.587 i
36| 0.1066] 13.419 2.581 6.396 2.581 |
37 011 13.413 2.587 6.6 2.587 3 i
38| 01133] 13.426 2.574 6.798 2.574 < i |
39| 0.1166] 13.432 2.568 6.996 2.568 = |
40 0.12] 13.432 2.568 7.2 2.568 i
41 0.1233] 13.445 2.555 7.398 2.555 P i
42| 01266/ 13.438 2.562 7.596 2.562 §
43 0.13]  13.445 2.555 78 2.555 |
44| 0.1333] 13.457 2.543 7.998 2.543 ; i
45| 0.1366] 13.464 2.536 8.196 2.536 I i
46 0.14,  13.464 2.536 8.4 2.536 i
47|  0.1433 13.47 2.53 8.598 2.53 b\
48| 0.1466] 13.476 2.524 8.796 2.524 I
49 0.5 13.483 2.517 9 2517 i
50| 0.1533] 13.476 2.524 5.198 2.524 |
51 0.1566]  13.489 2.511 9.396 2511 B
52 0.6/ 13.495 2.505 9.6 2.505 |
53| 0.1633] 13.495 2.505! 0.798 2.505 ||
54| 0.666 13.502 2.498 9.996 2.498| i
55 0.17] 13.508 2.492 10.2 2.492 -
56| 0.1733  13.508 2.492 10.398 2.492 i
57| 0.1766, 13.514 2.486 10.596 2.486 B j
58 0.18] 13.52 2.48! 10.8 2.48 i
59| 0.1833 13.527 2.473 10.998 2.473 I
60| 0.1866] 13.527 2.473 11.196 2.473 i
61 0.19  13.533 2.467 1.4 2.467 |
62| 0.1933] 13.539 2.461 11.598 2.461 1
23 0.1%6(2': Egﬁg ;.jg; 11.7;,'6 2.461 o R ' : " : ; N i

4 i ; i 2 2.454
65| 02033 13.552]  2.448| __12.198]  2.448 9 120 240 360 430 600 70 MG 960 1680: 1200
86| 0.2066] 13.558 2.442] 12.396 2.442 time in seconds 1
67 0.21.  13.558 2.4421 12.6 2.442]
68| 02133 13.565  2.435! 12.798] 2,435 ‘ ! 3 [ T
691 021660 135711 2.429] 12.996]  2.429 i i ' i A
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2RISEFD.XLS

A _| B c o | E | G | l [
70 0.22/ 13.571 2.429 13.2] 2429 | : i
71 0.2233]  13.577 2.423 13.398]  2.423 1 : | l
72| 0.2266, 13.583 2.417 13.596] 2.417 | i
73 0.23] 13.583 2.417 13.8 2.417
74| 02333 13.59 2.4 13.998 2.41
75| 0.2366 13.59 2.41 14.196 2.4
76 0.24]  13.596 2.404 14.4 2.404
77| 0.2433]  13.596 2.404 14.598 2.404
78|  0.2466]  13.602 2.398 14.796 2.398
79 0.25] 13.609 2.39] 15 2.391
80| 0.2533] 13.609 2.391 15.198 2.391
81 0.2566] 13.615 2.385 15.396 2.385
82 0.26] 13.621 2.379 15.6 2.379
83| 0.2633] 13621 2.379 15.798 2.379
84| 0.2666] 13.528 2.372 15.996 2372
85 0.27]  13.628 2.372 16.2 2.372
86| 0.2733] 13634 2.366 16398 2.366
87| 0.2766 13.64 2.36 16 596 2.36
88 0.28 13.64 2.36 16.8 2.36
89 | 0.2833]  13.647 2.353 16 998 2.353
90| 0.2866] 13.653 2.347 17.196 2.347
91 0.29]  13.653 2.347 17.4 2.347
92| 0.2933] 13.653 2.347 17.598 2.347
93| 0.2966] 13.659 2.341 17.796 2.34]
94 03] 13.665 2.335 18 2.335
95| 0.3033] 13.665 2.335 18.198 2.335
96| 0.3066] 13.672 2.328 18.396 2.328
97 0.31] 13.678 2.322 18.6 2.322
98| 0.3133] 13.684 2316 18.798 2316
99| 03166 13.684 2316 18.996 2316
100 0.32] 13.684 2.316 19.2] 2316 A e
101]  0.3233]  13.691 2.309 19.398 2.309
102]  0.3266] 13.697 2.303 19.596 2.303
103 0.33]  13.697 2.303 19.8 2.303
104]  0.3333]  13.703 2.297 19.998 2.297
105 0.35] 13.722 2.278 21 2.278
106]  0.3666] 13.741 2.259 21.996 2.259
107]  0.3833 13.76 2.24 22.998 2.24
108 04; 13.779 2.221 24 2.221
109/  0.4166] 13.798 2.202 24.996 2.202
110[ 0.4333 13.81 219 25.998 2.19
1 0.45! 13.829 2171 27 2.7
112|  0.4666] 13.848 2.152 27.996 2.152
113]  0.4833] 13.867 2.133 28.998 2.133 |
114 0.5 13.88 212 30 212 :
15| 05166  13.899 2.101 30.996 2.101 i
116] 0.5333] 13.918 2.082 31.998 2.082 '
117 0.55 13.93 2.07 33 2.07
118]  0.5666] 13.949 2.051 33.996 2051
119]  0.5833]  13.962 2.038 34.998 2.038 f
120 0.6/ 13.981 2.019 36 2.019 ! |
121]  0.6146] 13.993 2.007 36.996 2.007 i i
122]  0.43331  14.012 1.988 37.998 1.988] i i
123 0.65] 14.025 1,975 39 1.975 :
124  0.6666] 14.044 1.956 39.996 1.956 ] i
125|  0.6833]  14.056 1.944 40.998 1.944 ] !
126 0.7/ 14.069 1.931) 42 1.93] | - i
127  0.7166]  14.088 1.912 42.996 1.912 1 . |
128  0.7333 14.101 1.899 43.998 1.899! I i
129 0.75] 14.113 1.887 45 1.887 g
130]  0.7666] 14.132 1.868 45.996 1.868 |
131  0.7833] 14.145 1.855 46.998 1.855 |
132 08| 14157 1.843 48 1.843 f
133]  0.8166 1417 1.83 48.996 1.83] | | i
134]  0.8333] 14.183 1.817 49.998 1817 | i
135 0.85 14.202 1.798 51 1.798 | i
136]  0.8666] 14.214 1.786 51.996 1.786 : ! I
137]  0.8833] 14.227 1.773 52.998 1.773] | ‘
138 0.9] 14.239] 1.761 541 1761 [ i ]
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A B C D E G H | L
139| 09166] 14.252 1.748 54.996 1.748

140/ 09333 14.265 1.735 55.998 1.735

141 005 14.277 1.723 57 1.723

142]  0.9666 14.29 1.71 57.996 1.71

143]  0.98331  14.302 1.698 58.998 1.698

144 1 14.315 1.685 60 1.685

145 12| 14.498 1.502 72 1.502

146 1.4 14.624 1.376 84 1.376

147 1.6] 14.738 1.262 96 1.262

148 1.8 14.845 1.155 108 1.155

149 2] 14.933 1.067 120 1.067

150 22| 15.022 0.978 132 0.978

151 24| 15.097 0.903 144 0.903

152 26| 15167 0.833 156 0.833

153 28] 15.223 0.777 168 0.777

154 3 15.28 0.72 180 0.72

155 32| 15337 0.663 192 0.663

156 3.4, 15.381 0.619 204 0.619

157 36]  15.419 0.581 216 0.581

158 3.8]  15.457 0.543 228 0.543

159 4! 15.488 0512 240 0.512

160 42 15.52 0.48 252 0.48

161 44/ 15,545 0.455 264 0.455

162 4.6 16.57 0.43 276 0.43

163 48| 15.602 0.398 288 0.398

164 5 15.621 0.379 300 0.379

165 52 15.64 0.36 312 0.36 N
166 54]  15.659 0.341 324 0.341

167 56| 15.671 0.329 336 0.329

168 58 15.69 0.31 348 0.31

169 6] 15.709 0.291 360 0.291

170 62| 15.716 0.284 372 0.264

171 6.4 15.728 0.272 384 0.272

172 6.6] 15,741 0.259 396 0.259

173 68| 15.753 0.247 408 0.247

174 7 15.76 0.24 420 0.24

175 72| 15.772 0.228 432 0.228

176 7.4] 15.779 0.221 444 0.221

177 76| 15.785 0.215 456 0.215

178 78] 15.791 0.209 468 0.209

179 8] 15.798 0.202 480 0.202

180 8.2] 15.804 0.196 492 0.196

181 8.4 15.81 0191 504 0.19 MW-9D Rising Head Test
182 B.6l  15.817 0.183 516 0.183

183 8.8] 15817 0.183 528 0.183

184 9 15.829 0171 540 0.171

185 92| 15.829 0171 552 0.171 i
186 9.4/ 15.835 0.165 564 0.165 £
187 06 15842 0168 576/ 0158 - | " sl |
188 9.8/ 15.842 0.158 588 0.158 ]

189 10 15.848 0.152 600 0.152

190 12 15.873 0.127 720 0.127

191 4] 15.892 0.108 840 0.108 time in seconds
192 16, 15.905 0.095 960 0.095
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2FALLPD.XLS

B | [< ] D [ [ F [T & | H 1 4 1 K L
1 MW-9D Falling Head Test i
2 HERMIT DATA [ i i |
3 time depth | i i
4 | in minutes to water 16.15[ =:Reference initial depth to water
5 lime insecend!  Yiin feet
6 0 16.282 0 0.132
7 0.0033 16.268 0.198 0.138
8 0.0066 16.301 0.396 0.151 "
S 0.01 16882 56 0732 MW-9D Falling Head Test
10 0.0133 18.479 0.798 2.329
n 0.0166 17.437 0.996 1.287 10—
12 0.02 16.711 1.2 0.561 i
13 0.0233 19.944 1.398 3.794
14 0.0266 21.442 1.596 5.292
15 0.03 21.998 18 5.848 “g
16 0.0333 21.473 1.998 5323 | TR D -
17 0.0366 20.355 2.196 4.205 =
18 0.04 19.414 2.4 3.264
19 0.0433 19.426 2,598 3.276
20 0.0466 20.911 2.796 4761
21 0.05 21.113 3 4,963 0.1 4
22 0.0533 20.822 3.198 4.672 D 120 240 360 480 600 720 840 940 1080
23 0.0566 18.296 3.296 2.146
24 0.0633 17.412 3.798 1.262 Vi in Sscends
25 0.0666 20.778 3.596 4628
26 0.07 21.992 42 5.842
27 0.0733 21.992 4.398 5.842
28 0.0766 20.424 4,596 4274
29 0.08 17.696 48 1.546
30 0.09 19.508 5.4 3.358
a1 0.0933 20.715 5.598 4565
32 0.0966 19.47 5.796 332 I )
33 0.1 18.132 6 1.982 |
34 0.1033 17.671 6198 1521 { -
35 0.1066 18.315 6.396 2.165 .
36 0.11 19.104 6.6 2.954 ]
37 0.1133 18.851 6.798 2.701
38 0.1166 18.492 6.996 2.342
39 0.12 18.46 7.2 2.31
40 0.1233 18.858 7.398 2.708
41 0.1266 18.618 7.596 2.468
42 0.13 18.327 7.8 2177
43 0.1333 18.675) 7.998 2.525
44 0.1366 18.58 8.196 2.43 i
45 _0.J4 18.744 6.4 2.594
46 0.1433 18.428 8.578 2.278
a7 0.1466 18.574 8.776 2.424 ]
48 0.5 18.503 9 2.443 1
49 0.1533 18.593 9.178 2.443 i
50 0.1566 18.555 9.396 2.405
51 0.16 18.548 5.6 2.398 -
52 0.1633 18.567 0.798 2.417
53 0.1666 18.555 9.996 2.405 {
54 0.17 18.542 102 2.392 |
55 0.1733 18.542 10.398 2.392 ! ! i
56| 0.1766 18.542 10.596 2.392 ! i |
57 0.18 18.536 10.8 2.386 i [ I
58 0.1833 18.529 10.998 2.379 R
59| 01866 18.529 11.196 2379] | ] i f
60 0.19 18.523 11.4 2.373 i i
61 0.1933 18.523 11.598 2.373
62 0.1966 18.517 11.796] 2.367
63 0.2 18,51 12 2.36
64 0.2033 18.51 12.198 236
65 0.2066 18.504 12.306 2.354
66 0.21 18.504 12.6 2.354 i
67 0.2133 18.498 12.798 2.348
68 0.2166 18.492 12.906 2.342
&9 0.22 18.485 13.2 2,335
70 0.2233, 18.485] 13.308 2.335, 1 i
71 0.2266] 18.485] 13.506 2.335; i i
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B | [= | D | 3 [ F | e H | 1 J K M
1 MW-9D Falling Head Test
2 HERMIT DATA I
3 fime depth | i i
4 | inminutes to water 16.15] =:Reference initial depth to water
5 infeet Timeinsecond! Ytinfeet :
72 0.23 18.479 13.8 2.329 i
73 0.2333 18.473 13.598 2.323
74 0.2366 18.466 14.196 2.316
75 0.24 18.466 14.4 2.316
76 0.2433 18.46 14.598 2.31
77 0.2466 18.46 14.796 2.31
78 0.25 18.454 15 2.304
79 0.2533 18.454 15.198 2.304
80 0.2566 18.447 15.396 2.297
81 0.26 18.441 15.6 2.291
82 0.2633 18.441 15.798 2.291
83 0.2666 18.435 15.996 2.285
84 0.27 18.435 16.2 2.285
85 0.2733 18.428 16.398 2.278
86 0.2766 18.428 16.596 2.278
87 0.28 18.422 168 2.272
88 0.2833 18.416 16.998 2.266
89 0.2866 18.416 17.196 2.266
90 0.29 18.409 17.4 2.259
91 0.2933 18.409 17.598 2.259
92 0.2966 18.403 17.796 2.253
93 0.3 18.403 18 2.253
94 0.3033 18.397 18.198 2247
95 0.3066 18.39 18.396 2.24
96 0.31 18.39 18.6 2.24 MW-9D Falling Head Test
97 0.3133 18.39 18.798 2.24
98 0.3166 18.384 18.996 2.234
99 0.32 18.378 19.2 2.228
100! 0.3233 18.378 19.398 2.228
101 0.3266 18.372 19.596 2.222 ]
102 0.33 18.372 19.8 2.222]
103 0.3333 18.365 19.998) 2.215
104 0.35 18.346 21 2.196
105 0.3666 18.321 21.996 2171 =
106, 0.3833 18.302 22.998 2152 =
107 04 18.289 24 2139 2
108| 0.4166 18.27 24 996 2.12 a
109| 0.4333 18.252 25 998 2102 a
10| 0.45 18.233 27 2,083 2
11 0.4666 18.22 27.996 2.07 g
112 0.4833 18.201 28.998 2.051 g
113 0.5 18.188 30 2.038 ¥
114 0.5166 18.169 30.996 2.019 2
115 0.5333 18.151 31.998 2.001 <
116 0.55 18.132 33 1.982 =
17 ~ 0.5666 18.119 33.996| 1.969
118 0.5833 18.1 34.998 1.95.
119 0.6 18.087 36 1.937
120! 0.6166 18.068 36.996 1.918
121 0.6333 18.056 37.998 1.906 0.1 v . : . r S
122 0.65 18.037 39 1.887 0 200 400 400 800 1000 1200
123 0.6666 18.024 35.996 1.874
124 0.6833 18.005 40.998 1.855 Time in seconds(f)
125/ 0.7 17.993 42 1.843
126 0.7166 17.98 42.996 1.83! [
127 0.7333 17.961 43.998 1.811
128 0.75 17.948 45 1.798
129 0.7666 17.936 45.996 1.786
130 0.7833 17.917 46.998| - 1.767
131 0.8 17.904 48 1.754
132 0.8166 17.892 48.996 1.742
133] 0.8333 17.879 49.998) 1.729 :
134] 0.85 17.866 51 1.716 {
135 0.8666 17.854 51.996 1.704 ]
136 0.8833 17.841 52.998 1.691] ; ! i
137 0.9 17.829! 54 1.679: i i i
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B | [<] | D | E | F | &
1 MW-9D Falling Head Test
2 HERMIT DATA i
3 fime depth
4 in_minutes to water 16.15| =:Reference initial depth fo water
5 i e i Ytinfeet | |
138 0.9166 17.81 54.996 1.66
139 0.9333 17.797 55.978 1.647
140 0.95 17.784 57 1.634
141 0.9666 17.772 57.936 1.622
142 0.9833 17.759 58.998 1,609
143| 1 17.746 50 1.596
144 1.2 17.57 72 1.42
145 14 17.443 84 1.293
146/ 1.6 17.33 96 1.18
147 1.8 17.235 108! 1.085
148 2 17.147 120 0.997
149| 2.2 17.065 132 0.915
150! 2.4 16.995 144 0.845
151 2.6 16.932 156 0.782
152 2.8 16.875 168 0.725
153 3 16.825 180 0.675
154 3.2 16.781 192 0.631
155 3.4 16.736 204 0.586
156, 3.6 16.699 216 0.549
157, 3.8 16.661 228 0.51
158 4 16.629 240 0.479
159 4.2 16.604 252 0.454
160 4.4 16.579 264 0.429
161 4.6 16.553 276 0.403
162 4.8 16.534 288 0.384
143] 5 16.509 300 0.359
164 5.2 1649 312 0.34 )
165 54 16.478 324 0.328
166 5.6 16,459 336 0.309
167, 58 16.446 348 - 0.296]
168 6 16.44 360 0.29
169, 6.2 16.427 372 0.277
170 6.4 16415 384 0.265
171 6.6 16.402 396 0.252
172 6.8 16.396 408 0.246
173 7 16.389 420 0.239
174 7.2 16.377 432 0.227
175 7.4 16.37 444 0.22
176 7.6 16.364 456 0214
177, 7.8 16.364 468 0.214
178 8 16.351 480 0.201
179, 8.2 16.351 492 0.201
180 8.4 16.345 £04 0.195
181 8.6 16.339 El6 0.189
182 8.8 16.333 £28 0.183
183 9 16.333 £40 0.183
184 9.2 16.326 £52 0176
185 9.4 16.326 £64 0.176
186 9.6 16.326 E76 0.176
187, 9.8 16.32 £88 0.17:
188 10 16.32 £00 017! i
189) 12 16.301 720 0.151] |
190! 14 16.288 €40 0.138 :
191 16 16,282 G40 0.132 i
192! 18 16.282 1080 0.132 !
193] 2000 0.011
194
195
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Fig. 2. Dimensionless parameters A, B, and C as a function

of Le/ry for calculation of In (Relrw).
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