
Well ID State Map Number Longitude
W

Latitude
N Owner Total Depth

(feet) Date Completed Proposed Use

322650103041901 NM 6 103.07194 32.44722 Unknown 60 Unknown Unused

322613103042002 NM 7 103.07222 32.43694 Unknown Unknown Unknown Stock

322613103042001 NM 7 103.07222 32.43694 Unknown Unknown Unknown Stock

26-40-201 TX 8 103.04444 32.46028 Ed Tinsley Unknown 01/21/1990 Stock

26-40-602 TX 13 103.03139 32.42778 Flying W Diamond Ranch 80 01/21/1990 Stock

26-40-601 TX 13 103.03500 32.42750 Bill Vance Unknown 01/21/1990 Stock

26-40-6B TX 25 103.01114 32.44367 Ralph McWhorter 85 10/13/1978 Domestic

CP  00139 NM 30 103.09200 32.46704 Marion and William O. Stephens Unknown Unknown Stock

322747103052701 NM 30 103.09083 32.46306 Stephens, Wayne and William O. 43 Unknown Stock

CP  00705 NM 33 103.08557 32.47433 Unknown Unknown Unknown Domestic

CP  00705 NM 33 103.08557 32.47433 Unknown Unknown Unknown Domestic

CP  00678 NM 33 103.08662 32.47521 Unknown 125 6/24/1985 Domestic

CP  00660 NM 33 103.08348 32.47250 Hard B. Tapp Unknown 12/20/1982 Domestic

CP  00650 NM 33 103.08662 32.47521 Seth Brown 155 5/19/1982 Domestic

26-40-6A TX 34 103.01076 32.41932 Ralph McWhorter 68 08/25/1978 Domestic

26-40-901 TX 38 103.01778 32.41194 Ed Tinsley Unknown 01/21/1990 Stock

322552103065701 NM 43 103.11583 32.43111 Wallach, P. Unknown Unknown Stock

CP  00188 NM 44 103.10917 32.41445 George W. Sims Unknown Unknown Domestic

322446103062501 NM 44 103.10694 32.41278 Unknown Unknown Unknown N/A

322438103063901 NM 44 103.11083 32.41056 Sims, George 55 Unknown Commercial

322928103050401 NM 45 103.08444 32.49111 Elliot Oil Co. 1200 Unknown Commercial

322759103080301 NM 47 103.13417 32.46639 Skelly Oil Co. Unknown Unknown Other

322752103080201 NM 47 103.13389 32.46444 Skelly Oil Co. 79 Unknown Other

322746103081401 NM 47 103.13722 32.46278 Skelly Oil Co. 90 Unknown Other

322746103080001 NM 47 103.13333 32.46278 Skelly Oil Co. 84 Unknown Other

322738103075901 NM 47 103.13306 32.46056 Skelly Oil Co. 81 Unknown Other

322737103080101 NM 47 103.13361 32.46028 Owen, Jim 80 Unknown Commercial

TABLE 3-1 
WATER WELLS WITHIN A 10-KILOMETER RADIUS OF THE WCS LANDFILL SITE
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322527103070301 NM 47 103.11750 32.42417 Wallach, P. 58 Unknown Stock

CP  00914 NM 48 103.12199 32.43620 Robert Wallach 72 Unknown Exploration

CP  00133 NM 48 103.12622 32.43438 Harien Stephens Unknown Unknown Domestic

322609103073401 NM 48 103.12611 32.43583 Stephens, William O. 70 Unknown Stock

322555103072801 NM 48 103.12444 32.43194 Lea County Concrete Co. 80 Unknown Commercial

CP  00193 NM 49 103.10698 32.40539 George W. Sims Unknown Unknown Domestic

CP  00190 NM 49 103.10698 32.40539 George W. Sims Unknown Unknown Domestic

322435103063101 NM 49 103.10861 32.40972 Sims, George 56 Unknown Domestic

322405103062702 NM 49 103.10750 32.40139 Sims, George 47 Unknown Unused

322405103062701 NM 49 103.10750 32.40139 Sims, George Unknown Unknown Domestic

322508103070701 NM 51 103.11861 32.41889 Sims, George 85 Unknown Unused

CP  00220 NM 52 103.12408 32.44892 M. W. Owens Unknown Unknown Domestic

CP  00356 NM 53 103.12301 32.42986 Will J. McCasland Unknown Unknown Domestic

CP  00111 NM 53 103.12084 32.43164 W. J. McCasland Unknown Unknown Domestic

322552103073001 NM 53 103.12500 32.43111 Eva Owen Estate 74 Unknown Commercial

322551103072801 NM 53 103.12444 32.43083 Roberts, Grady Unknown Unknown Domestic

322547103072601 NM 53 103.12389 32.42972 Braithwaite, E.G. 91 Unknown Unused

322546103073001 NM 53 103.12500 32.42944 Bowman, Gail 90 Unknown Domestic

322538103072701 NM 53 103.12417 32.42722 McCasland, W.J. 90 Unknown Domestic

26-40-9B TX 54 103.00654 32.39383 Ralph McWhorter 70 10/04/1978 Domestic

26-40-9A TX 54 103.00654 32.39613 Ralph McWhorter 180 08/17/1978 Domestic

26-40-9A TX 54 103.00692 32.39613 Ralph McWhorter 50 09/18/1978 Domestic

322427103065001 NM 55 103.11389 32.40750 Sims, George 59 Unknown Unused

322425103065301 NM 55 103.11472 32.40694 Sims, George 59 Unknown Unused

CP  00138 NM 56 103.12839 32.43986 Marion and William O. Stephens Unknown Unknown Stock

322637103074101 NM 56 103.12806 32.44361 Warren, Gulf Unknown Unknown Unused

322635103072601 NM 56 103.12389 32.44306 Owen, M. W. 80 Unknown Stock

322625103074801 NM 56 103.13000 32.44028 Warren, Gulf 85 Unknown Unused
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322601103074201 NM 57 103.12833 32.43361 Owens, J.M. & M.W. Unknown Unknown Domestic

322550103074601 NM 58 103.12944 32.43056 Owens, J.M. & M.W. 70 Unknown Stock

322541103073801 NM 58 103.12722 32.42806 Warren, Gulf 195 Unknown Commercial

322535103073101 NM 58 103.12528 32.42639 Snyder, Keith 87 Unknown Stock

322532103073601 NM 58 103.12667 32.42556 Warren, Gulf Unknown Unknown Commercial

322532103072601 NM 58 103.12389 32.42556 McCasland, W.J. 90 Unknown Domestic

322531103074501 NM 58 103.12917 32.42528 Warren, Gulf 85 Unknown Commercial

CP  00070 NM 59 103.10058 32.49243 McVay Drilling Co. 72 9/10/1962 Stock

26-40-301 TX 60 103.01889 32.49583 Doug McWharter Unknown 01/21/1990 Stock

26-40-3 TX 60 103.01555 32.49749 John Goen 163 05/16/1994 Irrigation

CP  00442 NM 61 103.07806 32.50423 Unknown 532 1/1/1967 Exploration

CP  00195 NM 63 103.12201 32.41084 George W. Sims Unknown Unknown Domestic

322521103073601 NM 64 103.12667 32.42250 Humble Oil Co. 87 Unknown Domestic

322510103073601 NM 64 103.12667 32.41944 Humble Oil Co. 85 Unknown Unused

26-40-3 TX 65 103.00692 32.49466 John Goen 147 04/14/1994 Irrigation

322831103071901 NM 66 103.12194 32.47528 Stephens, Wm O. Unknown Unknown Stock

27-33-4B TX 67 102.98046 32.42099 Ralph McWhorter 201 09/14/1978 Domestic

322321103054101 NM 68 103.09472 32.38917 Simms, George 386 Unknown Unused

322309103054401 NM 68 103.09556 32.38583 Unknown Unknown Unknown N/A

323031103035002 NM 69 103.06389 32.50861 McNeil Unknown Unknown Unused

323031103035001 NM 69 103.06389 32.50861 McNeil Unknown Unknown Stock

CP  00221 NM 70 103.13360 32.43522 J.M. Owen Unknown Unknown Domestic

CP  00214 NM 70 103.13050 32.43438 J. M. and M. W. Owen Unknown Unknown Domestic

322604103075901 NM 70 103.13306 32.43444 Continental Oil Co. 75 Unknown Commercial

322551103081401 NM 70 103.13722 32.43083 Owen, J.M. 290 Unknown Domestic

322551103075001 NM 70 103.13056 32.43083 Owens, J.M. & M.W. 300 Unknown Unused

CP  00192 NM 71 103.08994 32.38186 George W. Sims Unknown Unknown Domestic

322245103053301 NM 71 103.09250 32.37917 Texas Co. Unknown Unknown Unused
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322446103073601 NM 72 103.12667 32.41278 Humble Oil Co. 82 Unknown Unused

CP  00137 NM 73 103.11770 32.48516 Marion and William O. Stephens Unknown Unknown Stock

322909103070601 NM 73 103.11833 32.48583 Unknown Unknown Unknown Stock

322901103071101 NM 73 103.11972 32.48361 Terry, McNeil 100 Unknown Unused

322637103080901 NM 74 103.13583 32.44361 Warren, Gulf 101 Unknown Irrigation

CP  00700 NM 75 103.12941 32.46792 Wayne R. Walker 75 9/10/1986 Domestic

CP  00562 NM 75 103.12837 32.47068 Jimmie D. Weir 136 12/23/1976 Stock

CP  00134 NM 75 103.12409 32.47068 Harien Stephens Unknown Unknown Stock

322815103075602 NM 75 103.13222 32.47083 Stephens, W.O. Unknown Unknown Unused

322805103075601 NM 75 103.13222 32.46806 Skelly Plant #2 83 Unknown Unused

322803103073901 NM 75 103.12750 32.46750 Dunn, D.S. Unknown Unknown Domestic

322801103073101 NM 75 103.12528 32.46694 Osborn, Mrs. O.J. 85 Unknown Domestic

322759103075601 NM 75 103.13222 32.46639 Skelly Oil Co. 89 Unknown Other

322426103073601 NM 76 103.12667 32.40722 Marathon Oil Co. Unknown Unknown Unused

27-33-4A TX 77 102.97541 32.41899 Ralph McWhorter 176 08/08/1978 Domestic

322241103052801 NM 78 103.09111 32.37806 Sims, George 513 Unknown Domestic

322227103051401 NM 78 103.08722 32.37417 Sims, Amanda 476 Unknown Unused

322805103080101 NM 79 103.13361 32.46806 Unknown 82 Unknown Unused

322805103075901 NM 79 103.13306 32.46806 Stephens, Wm O. Unknown Unknown Irrigation

322803103080101 NM 79 103.13361 32.46750 Skelly Oil Co. 81 Unknown Other

322734103082601 NM 80 103.14056 32.45944 Warren, Gulf 96 Unknown Unused

322731103081701 NM 80 103.13806 32.45861 Warren, Gulf Unknown Unknown Unused

322724103083201 NM 80 103.14222 32.45667 Graves, Dr. Sam W. Unknown Unknown Unused

322724103081101 NM 80 103.13639 32.45667 Warren, Gulf 84 Unknown Unused

322717103082301 NM 80 103.13972 32.45472 Warren, Gulf 96 Unknown Other

26-40-3 TX 81 103.01498 32.50827 John Goen 136 04/19/1994 Irrigation

322418103075601 NM 82 103.13222 32.40500 Deck, Millard 140 Unknown Stock

322403103080301 NM 82 103.13417 32.40083 Mitchell, A.P. Unknown Unknown Stock
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CP  00581 NM 83 103.12625 32.39815 Northern Natural Gas Co. 125 Unknown Industrial

CP  00581 NM 83 103.12625 32.39815 Northern Natural Gas Co. 125 4/18/1979 Industrial

CP  00555 NM 83 103.12732 32.39727 Northern Natural Gas Co. 497 Unknown Industrial

CP  00199 NM 83 103.12625 32.39452 Leo Sims Unknown Unknown Domestic

CP  00189 NM 83 103.12201 32.39634 George W. Sims Unknown Unknown Domestic

CP  00189 NM 83 103.15404 32.43260 Paul D. Prather 145 2/25/1994 Stock

322342103073101 NM 83 103.12528 32.39500 Pierce, Ray A. 78 Unknown Stock

322333103072301 NM 84 103.12306 32.39250 Sims, George Unknown Unknown Stock

322322103072101 NM 84 103.12250 32.38944 Sims, George 80 Unknown Unused

322751103083101 NM 85 103.14194 32.46417 Skelly Oil Co. 85 Unknown Other

322849103080601 NM 86 103.13500 32.48028 Owens, J.M. 48 Unknown Stock

26-40-3 TX 87 103.02015 32.51517 John Goen 105 04/06/1994 Irrigation

04/05/94 TX 87 103.01900 32.51709 John Goen 138 04/05/1994 Irrigation

323025103062801 NM 88 103.10778 32.50694 McNeill, Ray 90 Unknown Stock

323025103062501 NM 88 103.10694 32.50694 Unknown 90 Unknown Unused

323022103062301 NM 88 103.10639 32.50611 Fullerton Oil Co. 90 Unknown Unused

322704103084901 NM 89 103.14694 32.45111 Warren, Gulf 99 Unknown Unused

322657103084801 NM 89 103.14667 32.44917 Skelly Oil Co. 101 Unknown Other

322652103084701 NM 89 103.14639 32.44778 Skelly Oil Co. Unknown Unknown Unused

322652103084401 NM 89 103.14556 32.44778 Warren, Gulf 118 Unknown Other

322648103084601 NM 89 103.14611 32.44667 Skelly Oil Co. Unknown Unknown Other

CP  00881 NM 90 103.14550 32.45799 Richard Don Jones 95 9/7/1999 Domestic

322729103085201 NM 90 103.14778 32.45806 Skelly Oil Co. 106 Unknown Unused

322724103085102 NM 90 103.14750 32.45667 Skelly Oil Co.  103 Unknown Unused

322724103085101 NM 90 103.14750 32.45667 Graves, Dr. Sam W. 94 Unknown Unused

CP  00212 NM 91 103.13480 32.48516 J. M. Owens Unknown Unknown Domestic

27-33-4A TX 92 102.95876 32.45059 EMCO Machine Works 147 02/26/1981 Domestic

322324103073501 NM 93 103.12639 32.39000 Sims, Leo Unknown Unknown Stock
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322322103074001 NM 93 103.12778 32.38944 Sim, Leo 80 Unknown Unused

323046103062202 NM 94 103.10611 32.51278 Unknown Unknown Unknown N/A

323046103062201 NM 94 103.10611 32.51278 Unknown 900 Unknown N/A

322444103084801 NM 95 103.14667 32.41222 Cities Service Oil Co. Unknown Unknown Unused

322804103085701 NM 96 103.14917 32.46778 Eubanks, O.R. 80 Unknown Commercial

322804103084801 NM 96 103.14667 32.46778 Eubanks, O.R. 100 Unknown Commercial

322803103085701 NM 96 103.14917 32.46750 Eubanks, O.R. Unknown Unknown Commercial

322159103060601 NM 97 103.10167 32.36639 Hansen, Ernest 300 Unknown Domestic

CP  00706 NM 98 103.12414 32.37462 Ellie Spear 96 12/31/1986 Domestic

CP  00187 NM 98 103.12414 32.37825 George W. Sims Unknown Unknown Domestic

322258103073001 NM 98 103.12500 32.38278 Boyd, Ollie I. Unknown Unknown Unused

322243103072501 NM 98 103.12361 32.37861 Unknown Unknown Unknown N/A

322237103073601 NM 98 103.12667 32.37694 Sims, Leo 80 Unknown Unused

322230103072301 NM 98 103.12306 32.37500 Sims, George 75 Unknown Unused

322424103085401 NM 99 103.14833 32.40667 Fristoe, L.W. 63 Unknown Unused

322416103085401 NM 99 103.14833 32.40444 Fristoe, L.W. Unknown Unknown Stock

322222103070201 NM 100 103.11722 32.37278 Sims, George Unknown Unknown Domestic

CP  00736 NM 101 103.15723 32.45163 Ronald K. Woorden 120 9/10/1988 Domestic

CP  00346 NM 101 103.15828 32.45254 H.A. Bramlett Unknown Unknown Domestic

322714103093101 NM 101 103.15861 32.45389 Graves, Dr. Sam W. 63 Unknown Stock

322708103091801 NM 101 103.15500 32.45222 Jones, Ron Unknown Unknown Unused

322706103093001 NM 101 103.15833 32.45167 Faulkner, T.P. 80 Unknown Domestic

322659103093001 NM 101 103.15833 32.44972 Faulkner, T.P. 90 Unknown Domestic

322658103092601 NM 101 103.15722 32.44944 Bramlett, H.A. 90 Unknown Domestic

CP  00197 NM 102 103.11985 32.51060 George W. Sims Unknown Unknown Domestic

322932103082701 NM 103 103.14083 32.49222 Humble Oil Co. Unknown Unknown Unused

322923103083201 NM 103 103.14222 32.48972 Humble Oil Co. 60 Unknown Unused

322921103083001 NM 103 103.14167 32.48917 Humble Oil Co. Unknown Unknown Unused
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CP  00673 NM 104 103.14443 32.39727 Paul E. and Mary Hughes Unknown Unknown Domestic

CP  00548 NM 105 103.15832 32.43986 A.J. Redden Unknown Unknown Domestic

322641103093001 NM 105 103.15833 32.44472 McLean,  R.L. 93 Unknown Irrigation

322638103093001 NM 105 103.15833 32.44389 McLean,  R.L. 100 Unknown Irrigation

322633103093401 NM 105 103.15944 32.44250 Eunice Rental Tool Co. 103 Unknown Commercial

322632103093401 NM 105 103.15944 32.44222 Eunice Rental Tool Co.  100 Unknown Commercial

322810103092001 NM 106 103.15556 32.46944 Unknown Unknown Unknown Stock
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Stock Well A TX A 103.0448 32.4607 Waste Control Specialists 80 Unknown Ogallala Unused/Open Dry 11/03/05

Stock Well B(1) TX B 103.0374 32.4391 Waste Control Specialists 78.5 Unknown Ogallala Stock Well 70 11/03/05

Stock Well B(2) TX B 103.0373 32.4391 Waste Control Specialists 87 Unknown Ogallala Stock Well 70 11/03/05

Stock Well C(1)(1) TX C 103.0077 32.4394 Waste Control Specialists Unknown Unknown Unknown Capped Unknown N/A

Stock Well C(2)(1) TX C 103.0076 32.4393 Waste Control Specialists Unknown Unknown Unknown Capped Unknown N/A

Stock Well D(1)(2) TX D 103.0398 32.4362 Waste Control Specialists Unknown Unknown Unknown Unused Unknown N/A

Stock Well D(2)(1) TX D 103.0398 32.4361 Waste Control Specialists Unknown Unknown Unknown Capped Unknown N/A

Stock Well D(3)(3) TX D 103.0401 32.4361 Waste Control Specialists Unknown Unknown Unknown Unused/Obstructed Unknown N/A

Ranch House Well #1 TX D 103.0391 32.4360 Waste Control Specialists 53.3 Unknown Unknown Unused 46.2 11/18/05

Stock Well 13(26-40-601)(1) TX 13 (26-40-601) 103.0360 32.4278 Waste Control Specialists 29 Unknown Unknown Capped Dry 11/03/05

Stock Well 13(26-40-601)(2) TX 13 (26-40-601) 103.0357 32.4278 Waste Control Specialists 79 Unknown Ogallala Capped 67 11/03/05

Central Well TX Central Well 103.0510 32.4380 Waste Control Specialists 2472 Unknown Santa Rosa Non-Potable Supply 600 12/2003

Southeast Well TX Southeast Well 103.0121 32.4244 Waste Control Specialists 855 Unknown Trujillo Non-Potable Supply 290 12/2003

CP-116 NM CP-116 103.0807 32.4593 Paul Wallach 65 00/00/50 Triassic Unused/Can't Locate 36.39 Unknown

Stock Well E(1) NM E 103.0790 32.4573 Wallach 33 Unknown Unknown Unused/Open 24 11/03/05

Stock Well E(2) NM E 103.0786 32.4579 Wallach 43 Unknown Unknown Unused/Open 25 11/03/05

MW-79 NM MW-79 103.0795 32.4492 Parabo, Inc. Unknown 00/00/85? Ogallala Unknown 53.5 Unknown

1 - Well cap welded in place
2 - Downhole well access not possible due to sucker rods in well
3 - Downhole access not possible due to obstruction in well
4 - Downhole access to well not possible since windmill is operational

TABLE 3-1 
WATER WELLS WITHIN A 10-KILOMETER RADIUS OF THE WCS LANDFILL SITE

(PEDESTRIAN SURVEY)
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Map ID API Number Operator Well Name Total Depth Status Description Latitude Longitude
1 42-003-35774-00 0 N/A Permitted Location 32.470490 103.059120
2 42-003-37908-00 Patterson Petroleum LP Flying "W" 15 7786 Active Oil 32.467750 103.051740
3 42-003-38442-00 Patterson Petroleum LP Flying "W" 14 4520 Active Oil 32.467100 103.046020
4 30-025-28076 Pre-Ongard Well Operator Pre-Ongard Well #001 4720 Plugged Plugged Oil 32.466203 103.067161
5 30-025-23911 Pre-Ongard Well Operator Pre-Ongard Well #001 4420 Plugged Plugged Oil 32.458943 103.076012
6 30-025-22403 Pre-Ongard Well Operator Pre-Ongard Well #001 10500 Plugged Plugged Oil 32.458941 103.067111
7 42-003-11054-00 Ransone, Robert, Inc. Sealy Smith Foundation 0 Plugged Plugged Oil 32.456760 103.063390
8 42-003-00-00 --- --- 0 N/A Permitted Location 32.456190 103.033160
9 42-003-00-00 --- --- 0 Plugged Dry Hole 32.452550 103.058970
10 42-003-00-00 --- --- 0 Plugged Dry Hole 32.452240 103.041850
11 42-003-00-00 --- --- 0 Plugged Dry Hole 32.448920 103.037520
12 42-003-00-00 --- --- 0 Plugged Dry Hole 32.442060 103.032990
13 42-003-00-00 --- --- 0 Plugged Dry Hole 32.438030 103.050220
14 42-003-01811-00 --- --- 10936 Active Oil 32.434620 103.062110
15 42-003-00-00 --- --- 0 Plugged Dry Hole 32.420510 103.049160

Data provided by Banks Oil and Gas Well Search, dated 22 November 2005.

TABLE 3-1a
SUMMARY OF OIL AND GAS WELL DATA

(BANKS SURVEY)
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No. Operator Name Lease Name Well No. Survey Block Section Completion Date Total Depth (ft) Type Well API Number Status Plugged/Date Data Source
A Sohio Petroleum Co. Freund 1 P.S.L. A-29 15 26-Aug-1952 4,345 Oil 003-04115 Abandoned 5-Feb-1971 RRC Files
B Sohio Petroleum Co. Neville G. Penrose 1 P.S.L. A-29 14 17-Apr-1952 4,350 Oil 003-04139 Abandoned 16-Feb-1971 RRC Files
C Exxon Corp. Freund 1 P.S.L. A-29 15 28-Jun-1988 7,650 Oil 003-35979 Producing NA RRC Files
D Hanson Operating Co. Freund 1 P.S.L. A-29 15 16-Jan-1987 7,800 Oil 003-35654 Producing NA RRC Files
E Exxon Corp. C. A. Freund E 1 P.S.L. A-29 15 13-Nov-1988 7,740 Oil 003-36251 Producing NA RRC Files
F Exxon Corp. C. A. Freund F 1 P.S.L. A-29 14 NA NA NA 003-36310 Not Drilled NA RRC Files
G J. McShane Inc. C. A. Freund E 3 P.S.L. A-29 15 15-Nov-1992 7,680 Oil 003-37160 Producing NA RRC Files
H Exxon Corp. C. A. Freund E 2 P.S.L. A-29 15 12-Mar-1989 7,750 Oil 003-36309 Producing NA RRC Files
1 Hanson Operating Co. Freund 2 P.S.L. A-29 15 NA NA NA 003-35774 Not Drilled NA RRC Files
2 Patterson Petroleum Flying "W" 15 1 P.S.L. A-29 15 17-Aug-1996 7,786 Oil 003-37908 Producing NA RRC Files
3 Patterson Petroleum Flying "W" 14 1 P.S.L. A-29 14 1-Aug-1998 4,520 Oil 003-38442 Producing NA RRC Files
I Great Western Drl. Co. H.O. Sims 1 P.S.L. A-29 14 18-May-1961 4,489 Dry 003-01815 Abandoned Unknown IHS Energy
7 OPCO Oil & Gas Co. Humble-Sims 1 P.S.L. A-29 16 22-Oct-1968 4,475 Oil 003-11054 Abandoned 22-Mar-1995 RRC Files
8 MFG Oil Co. Lydia Littman 2 P.S.L. A-29 17 NA NA NA Unknown Not Drilled NA None Found
J Exxon Corp. Freund C 1 P.S.L. A-29 19 NA NA NA 003-36107 Not Drilled NA RRC Files
9 Charles D Sands HOR-Sims 1 P.S.L. A-29 16 29-Jan-1960 4,405 Dry 003-05031 Abandoned Unknown IHS Energy

10 Humble Oil H.O. Sims et al B 1 P.S.L. A-29 17 4-Dec-1954 4,551 Dry 003-02585 Abandoned Unknown IHS Energy
11 Humble Oil Simms et al 1 P.S.L. A-29 24 17-Jun-1946 10,765 Dry 003-02586 Abandoned Unknown IHS Energy
K Great Western Drl. Co. Scratch Royalty 1 P.S.L. A-29 22 14-Nov-1960 4,503 Dry 003-01814 Abandoned Unknown IHS Energy
12 Great Western Drl. Co. Scratch Royalty B 1 P.S.L. A-29 24 28-Oct-1960 4,424 Dry 003-25699 Abandoned 31-Oct-1960 RRC Files
13 Great Western Drl. Co. Scratch Royalty 1 P.S.L. A-29 25 22-Oct-1960 4,615 Dry 003-01812 Abandoned Unknown IHS Energy
14* Me-Tex Supply Co. Scratch Royalty 1 P.S.L. A-39 5 7-Feb-1991 10,936 Oil 003-01811 Producing NA RRC Files
L Exxon Corp. Freund B 1 P.S.L. A-39 2 13-Jun-1988 7,790 Dry 003-36094 Abandoned 20-Jul-1988 RRC Files

15 Chambers, Kennedy, and Fulton Sims 1 P.S.L. A-39 6 27-Jan-1956 4,436 Dry 003-34245 Abandoned 28-Jan-1956 RRC Files
M Patterson Petroleum Flying "W" 7 1 P.S.L. A-39 7 4-Apr-1997 11,135 Dry 003-38140 Abandoned 8-Aug-1997 RRC Files
N R. G. McPheron et al C. A. Freund 1-A P.S.L. A-39 7 22-Nov-1956 4,490 Dry Unknown Abandoned 27-Nov-1956 RRC Files
O Humble Oil J.G. Gaines 14 P.S.L. A-39 14 17-Jun-1946 8,555 Dry 003-02676 Abandoned Unknown IHS Energy

Note: The wells were identified from an oil well location map for Andrews County procured from the RRC.

P.S.L. = Public School Lands
RRC = Railroad Commission of Texas
NA = Not Applicable
Unknown = Information not found in file

* This is a re-entry of a previously drilled and abandoned well by Great Western Drilling Co.

TABLE 3-1a
SUMMARY OF OIL AND GAS WELL DATA

(INTERA SURVEY)
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Unit Depth to 
Top Thickness(1) Porosity(2)

Horizontal 
Hydraulic 

Conductivity

Vertical Hydraulic 
Conductivity

Dockum 
Group red 
beds

0 ft 1140 ft 30% 4.03 x 10-9 cm/s(3) 4.03 x 10-9 cm/s(3)

Santa Rosa 
Formation 1140 ft 260 ft 15% 11.31 ft/day(4)     

(3.99 x 10-3 cm/s)
1.131 ft/day(5)     

(3.99 x 10-4 cm/s)

Dewey Lake 
red beds 1400 ft 180 ft 30% 4.03 x 10-9 cm/s(3) 4.03 x 10-9 cm/s(3)

(5) assumed to be a factor of 10 lower than the horizontal hydraulic conductivity

TABLE 3-1b
HYDROGEOLOGIC PARAMETERS USED TO SIMULATE DRAWDOWN DUE TO 

OPERATIONAL PERIOD WATER USE

(4) calculated from a transmissivity of 2940 ft2/day for the confined section of the Lower Dockum Group 
as reported in Appendix A of Dutton and Simpkins (1986)

(3) geometric mean of the vertical hydraulic conductivities measured for boring cores from the 
claystones in the Cooper Canyon Formation

(1) source is Plate 2-2
(2) estimated values
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Well No.
26-40-602

Parabo, Inc.
MW-79*

Aquifer Ogallala Triassic
Well Depth (feet) 80 Unknown

Sample Date 10/09/80 05/22/96 10/09/80 08/01/74 10/10/90 01/28/87
Calcium (mg/L) 206 NR 62 60 78 340

Magnesium (mg/L) 17 NR 8 11 21 41.5
Sodium (mg/L) 92 NR 20 20 36 239

Bicarbonate (mg/L) 205 166 233 231 249 NR
Sulfate (mg/L) 196 150 19 15 39 359

Chloride (mg/L) 265 317.5 8 9 39 723
Nitrate (mg/L) 65.5 NR 23.2 24 4.07 NR

Fluoride (mg/L) 0.4 0.51 0.8 1 0.76 NR
Silica (mg/L) 53 34.3 44 39 43 NR
TDS (mg/L) 1070 NR 308 293 429 2386

Cond (mmhos/cm3) 1250 1109 415 437 459 2450
pH 8.1 8.15 8.0 8.0 7.14 NR

mg/L = miligrams per liter
mmhos/cm = micromhos per cubic centimeter
NR: Not Reported

* Terra Dynamics, 1993

Unknown
Ogallala
Unknown

Well No.
26-40-201

Well No.
26-40-601

TABLE 3-2
SUMMARY OF GROUNDWATER-QUALITY CHARACTERISTICS IN WESTERN 

ANDREWS COUNTY, TEXAS AND EASTERN LEA COUNTY, NEW MEXICO

Ogallala
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LOCATION DISTANCE DISTANCE
LATITUDE (N) LONGITUDE (W) (MILES) (KM)

08/16/31 30.6 104.1 140 225 VIII na 1
08/16/31 30.6 104.1 140 225 na na 1
08/16/31 30.6 104.1 140 225 na na 1
08/16/31 30.6 104.1 140 225 na na 1
08/16/31 30.6 104.1 140 225 na na 1
08/16/31 30.6 104.2 143 230 VIII na 1
08/16/31 30.7 104.6 150 241 na na 1
08/16/31 30.7 104.6 150 241 na na 1
08/18/31 30.6 104.1 140 225 na na 1
08/18/31 30.7 104.6 150 241 V na 1
08/18/31 30.7 104.6 150 241 na na 1
08/19/31 30.6 104.1 140 225 V na 1
08/19/31 30.6 104.1 140 225 VI na 1
08/19/31 30.7 104.6 150 241 III na 1
08/26/31 30.6 104.1 140 225 III na 1
08/26/31 30.7 104.6 150 241 III na 1
11/03/31 30.7 104.6 150 241 III na 1
12/20/35 34.4 103.2 136 219 V na 1
01/08/36 32.4 104.2 67 108 II na 1
01/08/36 32.4 104.2 67 108 II na 1
02/02/49 32.4 104.2 67 108 IV na 1
02/02/49 32.4 104.2 67 108 na na 1
05/22/52 33 105 120 193 IV na 1
01/27/55 30.6 104.5 152 245 IV na 1
01/27/55 30.6 104.5 152 245 IV na 1
01/27/55 30.6 104.5 152 245 IV na 1
12/10/61 32.24 103.86 49 79 na na 1
12/10/61 32.26 103.86 48 77 na na 1
12/10/61 32.263 103.865 48 77 na na 1
03/06/62 31.08 104.55 128 206 na na 1
02/11/64 34.35 103.73 138 222 na na 1
11/08/64 31.9 103 37 60 na na 1
11/08/64 31.93 102.98 35 56 na na 1
11/21/64 31.9 103 37 60 na na 1
11/21/64 31.92 102.98 35 56 na na 1
02/03/65 31.9 103 37 60 na na 1
02/03/65 31.92 102.96 35 56 na na 1
08/30/65 31.92 102.98 35 56 na na 1
08/30/65 32 102.3 53 85 IV na 1
08/30/65 32.08 102.42 44 71 IV na 1
08/30/65 32.1 102.3 49 79 IV na 1
08/30/65 32.1 102.3 49 79 na na 1
08/14/66 31.7 103.1 50 80 VI na 1
08/14/66 31.92 102.98 35 56 na na 1
08/14/66 32 102.6 40 64 VI na 1
08/14/66 32 102.6 40 64 VI na 1
08/14/66 32.12 102.34 47 76 VI na 1
05/02/68 33.02 105.27 135 217 na na 1
05/02/68 33.02 105.27 135 217 na na 1

TABLE 4-1 
HISTORICAL SEISMIC ACTIVITY WITHIN A 250 KM (155 MILE) RADIUS 

 OF WCS FACILITY (32.433N, 103.05W)

DATE INTENSITY MAGNITUDE SOURCE
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LOCATION DISTANCE DISTANCE
LATITUDE (N) LONGITUDE (W) (MILES) (KM)

TABLE 4-1 
HISTORICAL SEISMIC ACTIVITY WITHIN A 250 KM (155 MILE) RADIUS 

 OF WCS FACILITY (32.433N, 103.05W)

DATE INTENSITY MAGNITUDE SOURCE

07/30/71 31.64 103.17 55 89 III na 1
07/30/71 31.7 103 50 80 III na 1
07/30/71 31.7 103.1 50 80 III na 1
07/30/71 31.72 102.996 49 79 na na 1
07/30/71 31.74 103.09 48 77 na na 1
07/31/71 31.59 103.12 58 93 na na 1
07/31/71 31.65 103.12 54 87 IV na 1
07/31/71 31.7 103.1 50 80 IV na 1
07/31/71 31.7 103.1 50 80 IV na 1
07/31/71 31.703 103.061 50 80 na na 1
09/24/71 31.6 103.2 58 93 na na 1
09/24/71 31.63 103.18 56 90 na na 1
07/26/72 32.68 103.98 56 90 na na 1
07/26/72 32.68 103.98 56 90 na na 1
10/02/74 31.98 100.71 140 225 na na 1
11/12/74 32.06 100.98 123 198 na na 1
11/28/74 32.3 104.1 61 98 IV na 1
11/28/74 32.31 104.14 63 102 na 4 2
11/28/74 32.31 104.14 64 103 na na 1
11/28/74 32.311 104.143 64 103 na na 1
11/28/74 32.63 104.01 57 92 na na 1
11/28/74 33.765 104.99 144 232 na na 1
12/30/74 30.92 103.11 104 167 na na 1
12/30/74 30.92 103.11 104 167 na na 1
08/01/75 30.57 104.49 154 248 II na 1
08/01/75 30.65 104.57 152 245 na na 1
08/01/75 31.42 104.01 89 144 na 5 2
08/01/75 31.425 104.012 89 143 na na 1
01/19/76 30.9 103.1 37 60 na na 1
01/19/76 31.9 103.077 37 60 na na 1
01/19/76 31.9 103.08 37 60 na 4 2
01/19/76 31.9 103.09 37 60 IV na 1
01/22/76 31.9 103.07 37 60 III na 1
01/22/76 31.9 103.07 37 60 na 3 2
01/22/76 31.9 103.07 37 60 na na 1
01/22/76 31.9 103.071 37 60 na na 1
01/25/76 31.9 103.08 37 59 na 4 2
01/25/76 31.9 103.09 37 60 V na 1
01/25/76 31.902 103.08 37 60 V na 1
01/25/76 31.93 103.09 35 56 na na 1
04/03/76 31.3 103.17 78 126 na na 1
04/21/76 32.21 103.1 16 26 na na 1
04/21/76 32.21 103.1 16 26 na na 1
05/01/76 32.27 103.14 12 19 na na 1
05/01/76 32.4 103.1 3 5 na na 1
08/05/76 31.57 103.02 60 97 na na 1
08/05/76 31.57 103.02 60 97 na na 1
09/17/76 31.4 102.5 78 126 na na 1
09/17/76 32.21 103.1 16 26 na na 1
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LOCATION DISTANCE DISTANCE
LATITUDE (N) LONGITUDE (W) (MILES) (KM)

TABLE 4-1 
HISTORICAL SEISMIC ACTIVITY WITHIN A 250 KM (155 MILE) RADIUS 

 OF WCS FACILITY (32.433N, 103.05W)

DATE INTENSITY MAGNITUDE SOURCE

09/17/76 32.21 103.1 16 26 na na 1
09/19/76 30.69 104.43 144 232 na na 1
12/19/76 32.259 103.08 12 19 na na 1
12/19/76 32.26 103.08 12 19 na na 1
04/07/77 32.23 103.07 14 23 IV na 1
04/07/77 32.23 103.07 14 23 na na 1
04/26/77 31.9 103.08 37 59 na 3 2
04/26/77 31.9 103.08 37 60 na na 1
04/26/77 31.902 103.083 37 60 na na 1
04/26/77 32 103.1 30 48 na na 1
06/07/77 32.85 100.9 128 206 na na 1
06/07/77 32.858 100.77 135 217 na na 1
06/07/77 33.058 100.749 140 225 na na 1
06/07/77 33.06 100.75 141 227 na 4 2
06/07/77 33.13 100.94 131 211 na na 1
06/08/77 32.7 100.72 136 219 na na 1
06/08/77 32.8 100.9 127 204 na na 1
06/08/77 32.858 100.77 135 217 na na 1
06/08/77 32.89 100.95 126 203 na na 1
06/17/77 32.346 100.4 154 248 na na 1
06/17/77 32.35 100.4 154 248 na na 1
07/22/77 31.8 102.7 48 77 na na 1
11/27/77 32.862 100.68 140 225 na na 1
11/27/77 33.03 101.08 121 195 na na 1
11/28/77 32.95 100.84 134 216 na 4 2
11/28/77 32.954 100.837 133 214 na na 1
11/28/77 32.96 100.88 131 211 na na 1
11/28/77 33.022 100.84 134 216 na na 1
02/18/78 31.35 104.56 115 185 na na 1
03/02/78 31.52 102.41 73 117 na na 1
03/02/78 31.55 102.5 69 111 V na 1
03/02/78 31.56 102.51 68 110 na 4 2
03/02/78 31.562 102.512 68 109 III na 1
06/16/78 32.87 100.99 123 198 na na 1
06/16/78 32.961 100.79 136 219 na na 1
06/16/78 32.99 100.88 131 211 na na 1
06/16/78 33.03 100.766 138 222 na na 1
06/16/78 33.03 100.77 138 222 V na 1
06/16/78 33.03 100.77 139 224 na 5 2
06/16/78 33.067 101.19 116 187 na na 1
06/16/78 33.1 101.2 117 188 na na 1
06/29/78 31.05 101.94 115 185 na na 1
07/05/79 32.9 101.31 105 169 na na 1
07/05/79 32.949 100.895 130 209 na na 1
07/05/79 32.95 100.89 130 210 na 3 2
07/05/79 33 100.92 130 209 na na 1
08/03/79 32.85 100.94 125 201 na na 1
08/03/79 32.851 100.74 137 220 na na 1
05/08/81 32.212 101.51 91 146 na na 1
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LOCATION DISTANCE DISTANCE
LATITUDE (N) LONGITUDE (W) (MILES) (KM)

TABLE 4-1 
HISTORICAL SEISMIC ACTIVITY WITHIN A 250 KM (155 MILE) RADIUS 

 OF WCS FACILITY (32.433N, 103.05W)

DATE INTENSITY MAGNITUDE SOURCE

11/10/81 32 100.67 142 229 III na 1
01/04/82 31.18 102.49 93 149 na 4 2
01/04/82 31.18 102.49 92 148 na na 1
01/04/82 31.182 102.492 92 148 na na 1
04/26/82 33.02 100.84 135 217 na 3 2
04/26/82 33.02 100.84 134 216 na na 1
04/26/82 33.021 100.844 134 216 na na 1
11/09/82 31.99 100.7 142 228 na 3 2
11/28/82 33 100.8 136 219 na na 1
11/28/82 33 100.84 135 217 na 3 2
11/28/82 33.003 100.842 134 216 IV na 1
09/11/84 31.991 100.697 140 225 na na 1
09/11/84 32 100.7 140 225 na na 1
09/19/84 32.027 100.688 140 225 na na 1
09/19/84 32.027 100.688 140 225 na na 1
09/19/84 32.03 100.69 142 228 na 3 2
12/04/84 32.26 103.56 31 50 na 3 2
12/04/84 32.266 103.556 32 51 na na 1
12/04/84 32.266 103.556 32 51 na na 1
01/25/86 32.06 100.73 139 223 na 3 2
01/25/86 32.064 100.733 137 220 na na 1
01/30/86 32.066 100.693 140 225 IV na 1
01/30/86 32.07 100.69 140 226 na 3 2
01/02/92 32.33 103.1 7/11* 11/18 na 5 2
01/02/92 32.336 103.101 7/11* 11/18 V na 1
08/26/92 32.17 102.71 27 44 na 3 2
06/23/93 31.35 102.51 82 132 na 3 2
04/14/95 30.28 103.35 149 240 na 6 2
04/14/95 30.3 103.35 148 238 na 3 2
04/14/95 30.3 103.35 148 238 na 3 2
04/14/95 30.3 103.35 148 238 na 3 2
04/14/95 30.3 103.35 148 238 na 3 2
04/14/95 30.3 103.35 148 238 na 2 2
04/14/95 30.3 103.35 148 238 na 3 2
04/14/95 30.3 103.35 148 238 na 2 2
04/14/95 30.3 103.35 148 238 na 3 2
04/14/95 30.3 103.35 148 238 na 3 2
04/14/95 30.3 103.35 148 238 na 2 2
04/15/95 30.27 103.32 150 241 na 4 2
04/15/95 30.3 103.35 148 238 na 2 2
04/16/95 30.3 103.35 148 238 na 2 2
04/16/95 30.3 103.35 148 238 na 3 2
04/16/95 30.3 103.35 148 238 na 2 2
04/17/95 30.3 103.35 148 238 na 3 2
04/21/95 30.3 103.35 148 238 na 3 2
06/01/95 30.3 103.35 148 238 na 4 2
07/06/95 30.3 103.35 148 238 na 3 2
07/06/95 30.3 103.35 148 238 na 3 2
11/12/95 30.3 103.35 148 238 na 4 2
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LOCATION DISTANCE DISTANCE
LATITUDE (N) LONGITUDE (W) (MILES) (KM)

TABLE 4-1 
HISTORICAL SEISMIC ACTIVITY WITHIN A 250 KM (155 MILE) RADIUS 

 OF WCS FACILITY (32.433N, 103.05W)

DATE INTENSITY MAGNITUDE SOURCE

04/15/98 30.19 103.3 Unknown Unknown na 4 2
03/01/99 32.57 104.66 93 150 na 3 2
03/14/99 32.59 104.63 92 148 na 4 2
03/17/99 32.58 104.67 94 151 na 4 2
05/30/99 32.58 104.66 94 151 na 4 2
08/09/99 32.57 104.59 89 144 na 3 2
02/02/00 32.58 104.63 91 147 na 3 2
02/26/00 30.24 103.61 155 249 na 3 2
06/02/01 32.33 103.14 8 13 na 3 2
11/22/01 31.79 102.63 52 83 na 3 2
09/17/02 32.58 104.63 92 148 na 4 2
09/17/02 32.58 104.63 92 148 na 3 2
06/21/03 32.67 104.5 85 137 na 4 2

* The distance of this earthquake from the WCS facility based on the coordinates in the NEIC database is 7 miles.
The distance based on coordinates calculated by New Mexico Tech places the epicenter at 11 miles from the WCS
facility.
na: data not provided by original reference source

Sources:
1: Data from the Hazardous Waste Storage, Treatment and Disposal Facility Andrews County, Texas,  Section 
VI. Geology Report (Terra Dynamics, 1993) provided by the National Oceanographic and Atmospheric Administration
(NOAA, 1992).  The NOAA information provides either an intensity from the Modified Mercalli Intensity Scale (see
Definitions below) or no information regarding the strength of the earthquake.

2: Data from a query of the United States Geological Survey (USGS) National Earthquake Information Center (NEIC)
database (USGS, 2004, http://neic.usgs.gov/neis/epic/epic_circ.html).  Magnitude values are given for earthquakes
from the NEIC database query.

Definitions:
Modified Mercalli Intensity Scale:

I     Tremor not felt, or rarely felt only under especially favorable conditions
II    Tremor felt indoors by few people; may cause slight movement of liquids and suspended or delicate
       objects
III    Tremor felt indoors by several people; may cause swinging of suspended objects; movement may be
       appreciable on upper levels of tall buildings
IV   Tremor felt indoors by many people; causing dishes and windows to rattle; noticeable movement of
       delicate objects
V    Tremor felt by nearly all people; causes breakage of many delicate objects (dishes, glassware, etc);
       trees and bushes shaken slightly
VI   Tremor felt by all people, both indoors and outdoors; causes considerable breakage of delicate
      objects, movement of furnishings, slight cracking of chimneys and plaster wall material.
VIII  Fright, general alarm approaches panic; twisting fall of chimneys, columns, monuments and partial 
       collapse of buildings, homes, etc.; moved, overturned very heavy furniture; sand and mud ejected
       in small amounts
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Soil Loss Factor Factor 
Values Units Data Source

Raverage annual 90 (100s ft*tonf*in)/ 
(ac*hr*yr)

Lutton et al., 1979, 
Figure 59

R100yr 1.28 (100s ft*tonf*in)/ 
(ac*hr*yr) Table 6.4-1b

R500yr 0.58 (100s ft*tonf*in)/ 
(ac*hr*yr) Table 6.4-1b

RPMP 1549 (100s ft*tonf*in)/ 
(ac*hr) Table 6.4-1b

K 0.35
(ton*acre*hr)/
(100s acre-
ft*tonf*in)

Lutton et al., 1979, 
Table 27

L*S 0.60 dimensionless Lutton et al., 1979, 
Figure/Table 28

C 0.01 dimensionless Lutton et al., 1979, 
Table 29

P 1.0 dimensionless Lutton et al., 1979, 
Table 30

Aaverage annual 7.55E-05 ft/yr calculated1

A100yr 1.07E-06 ft/yr calculated1

A500yr 4.86E-07 ft/yr calculated1

APMP 1.30E-03 ft/PMP calculated1

1A=R*K*L*S*C*P

Note: Annual soil loss, A, was converted from units of ton/acre*yr to ft/yr or ft/PMP 
by assuming a saturated unit weight for soil of 115 lb/ft3.

TABLE 4-1a

SUMMARY OF UNIVERSAL SOIL LOSS FACTORS USED IN 
CALCULATION OF AVERAGE ANNUAL SOIL LOSS
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Time Elapsed
(hrs)

Fraction of 
24-hr Rain

Cumulative 
Rain (in)

Rainfall in 
Interval, ∆V 

(in)

Duration of 
Interval (hr)

Intensity, i 
(in/hr)

Unit Energy, e 
(ft*tonf/

(acre*in))

Energy in 
Interval 

(ft*tonf/acre)

7.5 0.10 0.60 0.60 7.50 0.08 384.16 230.50
9 0.14 0.84 0.24 1.50 0.16 453.22 108.77

10.5 0.2 1.20 0.36 1.50 0.24 515.61 185.62
11 0.24 1.44 0.24 0.50 0.48 668.89 160.53

11.25 0.27 1.62 0.18 0.25 0.72 781.89 140.74
11.5 0.32 1.92 0.30 0.25 1.20 926.63 277.99
11.75 0.4 2.28 0.4 0.25 1.4 971.92 349.89
12.25 0.62 3.72 1.44 0.50 2.88 1078.59 1553.17
12.5 0.68 4.08 0.36 0.25 1.44 971.92 349.89
12.75 0.73 4.38 0.3 0.25 1.2 926.63 277.99

13 0.76 4.56 0.18 0.25 0.72 781.89 140.74
13.5 0.8 4.8 0.24 0.5 0.48 668.89 160.53
15 0.86 5.16 0.36 1.5 0.24 515.61 185.62

16.5 0.9 5.4 0.24 1.5 0.16 453.22 108.77
24 1 6 0.6 7.5 0.08 384.16 230.50

6 24 Total storm E= 4461.26

7.5 0.1 0.87 0.87 7.50 0.12 416.23 362.53
9 0.14 1.22 0.35 1.50 0.23 509.85 177.63

10.5 0.2 1.74 0.52 1.50 0.35 590.64 308.67
11 0.24 2.09 0.35 0.50 0.70 772.41 269.11

11.25 0.27 2.35 0.26 0.25 1.05 889.18 232.34
11.5 0.32 2.79 0.44 0.25 1.74 1012.40 440.90
11.75 0.38 3.31 0.52 0.25 2.09 1043.36 545.26
12.25 0.62 5.40 2.09 0.50 4.18 1095.09 2289.17
12.5 0.68 5.92 0.52 0.25 2.09 1043.36 545.26
12.75 0.73 6.36 0.44 0.25 1.74 1012.40 440.90

13 0.76 6.62 0.26 0.25 1.05 889.18 232.34
13.5 0.8 6.97 0.35 0.50 0.70 772.41 269.11
15 0.86 7.49 0.52 1.50 0.35 590.64 308.67

16.5 0.9 7.84 0.35 1.50 0.23 509.85 177.63
24 1 8.71 0.87 7.50 0.12 416.23 362.53

8.71 24 Total storm E= 6962.07

6 0.005 0.20 0.20 6.00 0.03 340.52 68.10
12 0.01 0.50 0.30 6.00 0.05 356.40 106.92
18 0.02 1.00 0.50 6.00 0.08 387.18 193.59
24 0.04 1.50 0.50 6.00 0.08 387.18 193.59
30 0.06 2.50 1.00 6.00 0.17 458.67 458.67
36 0.09 3.50 1.00 6.00 0.17 458.67 458.67
42 0.11 4.50 1.00 6.00 0.17 458.67 458.67
48 0.17 7.03 2.53 6.00 0.42 635.81 1608.60
54 0.79 32.02 24.99 6.00 4.165 1095.01 27364.27
60 0.93 37.52 5.50 6.00 0.92 851.98 4685.87
66 0.98 39.50 1.98 6.00 0.33 578.62 1145.68
72 1 40.50 1.00 6.00 0.17 458.67 458.67

40.5 72 Total storm E= 37201.30

e=1099[1-0.72exp(-1.27i)]; E=e*∆V (Renard, et al., 1996)
Note: Values of intensity in bold font are values of maximum 30-minute intensities, I30 for each storm.

PMP Storm

DETERMINATION OF 100-YEAR, 500-YEAR, AND PMP TOTAL STORM ENERGY
TABLE 4-1b

100-year Storm

500-year Storm
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LS factor1 Rannual
2 R100

2 R500
2 RPMP

2 K3 C2 P2 Aannual
4 A100

4 A500
4 Aan+100+500 APMP

4

0.35 90 1.28 0.58 1549 0.16 0.01 1.0 1.89E-05 2.69E-07 1.22E-07 1.93E-05 3.25E-04
0.29 90 1.28 0.58 1549 0.16 0.01 1.0 1.57E-05 2.23E-07 1.01E-07 1.60E-05 2.70E-04
0.26 90 1.28 0.58 1549 0.16 0.01 1.0 1.40E-05 2.00E-07 9.05E-08 1.43E-05 2.42E-04
0.17 90 1.28 0.58 1549 0.16 0.01 1.0 9.19E-06 1.31E-07 5.92E-08 9.38E-06 1.58E-04
0.14 90 1.28 0.58 1549 0.16 0.01 1.0 7.56E-06 1.08E-07 4.87E-08 7.72E-06 1.30E-04
0.16 90 1.28 0.58 1549 0.16 0.01 1.0 8.64E-06 1.23E-07 5.57E-08 8.82E-06 1.49E-04
0.15 90 1.28 0.58 1549 0.16 0.01 1.0 8.10E-06 1.15E-07 5.22E-08 8.27E-06 1.39E-04
0.15 90 1.28 0.58 1549 0.16 0.01 1.0 8.10E-06 1.15E-07 5.22E-08 8.27E-06 1.39E-04
0.135 90 1.28 0.58 1549 0.16 0.01 1.0 7.29E-06 1.04E-07 4.70E-08 7.44E-06 1.26E-04
0.19 90 1.28 0.58 1549 0.16 0.01 1.0 1.03E-05 1.46E-07 6.62E-08 1.05E-05 1.77E-04
0.19 90 1.28 0.58 1549 0.16 0.01 1.0 1.03E-05 1.46E-07 6.62E-08 1.05E-05 1.77E-04
0.12 90 1.28 0.58 1549 0.16 0.01 1.0 6.48E-06 9.22E-08 4.18E-08 6.62E-06 1.12E-04
0.15 90 1.28 0.58 1549 0.16 0.01 1.0 8.10E-06 1.15E-07 5.22E-08 8.27E-06 1.39E-04
0.15 90 1.28 0.58 1549 0.16 0.01 1.0 8.10E-06 1.15E-07 5.22E-08 8.27E-06 1.39E-04
0.135 90 1.28 0.58 1549 0.16 0.01 1.0 7.29E-06 1.04E-07 4.70E-08 7.44E-06 1.26E-04
0.145 90 1.28 0.58 1549 0.16 0.01 1.0 7.83E-06 1.11E-07 5.05E-08 8.00E-06 1.35E-04
0.14 90 1.28 0.58 1549 0.16 0.01 1.0 7.56E-06 1.08E-07 4.87E-08 7.72E-06 1.30E-04
0.17 90 1.28 0.58 1549 0.16 0.01 1.0 9.19E-06 1.31E-07 5.92E-08 9.38E-06 1.58E-04
0.13 90 1.28 0.58 1549 0.16 0.01 1.0 7.02E-06 9.99E-08 4.53E-08 7.17E-06 1.21E-04
0.145 90 1.28 0.58 1549 0.16 0.01 1.0 7.83E-06 1.11E-07 5.05E-08 8.00E-06 1.35E-04
0.26 90 1.28 0.58 1549 0.16 0.01 1.0 1.40E-05 2.00E-07 9.05E-08 1.43E-05 2.42E-04

9.80E-06 1.65E-04

1Refer to Table 4-1d 4A=R*K*L*S*C*P
2Refer to Table 4-1a Note: Annual soil loss, A, was converted from units of ton/acre*yr to ft/yr or ft/PMP 
3Lutton et al., 1979, Table 27, fine sand by assuming a saturated unit weight for soil of 115 lb/ft3.

Units:
Rannual (100s ft*tonf*in)/(ac*hr*yr)
R100 (100s ft*tonf*in)/(ac*hr*yr)
R500 (100s ft*tonf*in)/(ac*hr*yr)
RPMP (100s ft*tonf*in)/(ac*hr)

K (ton*acre*hr)/(100s acre-ft*tonf*in)
A ft/yr or ft/PMP

Average Values:

TABLE 4-1c
DETERMINATION OF ANNUAL SOIL LOSS FOR SLOPE TO MONUMENT DRAW
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segment 
number

segment 
length, ft

elevation 
start,

ft amsl

elevation 
end,

ft amsl
∆h, ft gradient, 

% LS factor*

1 448.28 3465.00 3450.00 15.00 3.35 0.35
2 620.69 3450.00 3440.00 10.00 1.61 0.29
3 1000 3440.00 3430.00 10.00 1.00 0.26
4 1344.83 3430.00 3422.00 8.00 0.59 0.17
5 1000 3422.00 3418.00 4.00 0.40 0.14
6 1000 3418.00 3412.50 5.50 0.55 0.16
7 1000 3412.50 3407.50 5.00 0.50 0.15
8 1000 3407.50 3402.50 5.00 0.50 0.15
9 1000 3402.50 3399.00 3.50 0.35 0.135
10 1000 3399.00 3392.00 7.00 0.70 0.19
11 1000 3392.00 3385.00 7.00 0.70 0.19
12 1000 3385.00 3383.00 2.00 0.20 0.12
13 1000 3383.00 3378.00 5.00 0.50 0.15
14 1000 3378.00 3373.00 5.00 0.50 0.15
15 1000 3373.00 3369.50 3.50 0.35 0.135
16 1000 3369.50 3365.00 4.50 0.45 0.145
17 1000 3365.00 3361.00 4.00 0.40 0.14
18 1000 3361.00 3355.00 6.00 0.60 0.17
19 1000 3355.00 3352.00 3.00 0.30 0.13
20 1000 3352.00 3347.50 4.50 0.45 0.145
21 896.55 3347.50 3338.00 9.50 1.06 0.26

*Lutton et al., 1979, Fig/Table 28

TABLE 4-1d
DETERMINATION OF LS FACTOR FOR SLOPE TO MONUMENT DRAW
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Boring ID Boring ID Boring ID Boring ID
B-1/7-A B-16/5-F B-31/3-E B-42/4-D
B-2/7-C B-17/5-D B-32/8-E B-43/7-D
B-3/7-E B-18/8-D B-33/8-F B-44/10-D

1993  RCRA SITE B-4/7-G B-19/10-E B-34/5-H B-45/11-E
INVESTIGATION B-5/4-G B-20/11-D B-35/11-C B-46/9-E

Terra Dynamics/Holt B-6/4-E B-21/9-G B-36/10-C B-47/4-B
(59 Borings) B-7/4-C B-22/8-H B-37/8-C B-48/6-B

B-8/3-D B-23/7-I B-38/6-C B-49/8-B
B-9/3-F B-24/6-E B-39/5-C B-50/10-B

B-10/2-G B-25/10-F B-40/3-C B-51/12-B
B-11/2-E B-26/6-D B-41/2-D B-52/12-C
B-12/2-C B-27/9-D B-41E/2-D(A) B-53/2-B
B-13/9-C B-28/6-F B-41S/2-D(B) B-54/1-C
B-14/9-H B-29/5-G B-41N/2-D(C) B-55/1-E
B-15/6-H B-30/5-E B-41W/2-D(D)

WB-1 WB-8 WB-15 WB-107
1997 MUNICIPAL LANDFILL WB-2 WB-9 WB-101 WB-108

INVESTIGATION WB-3 WB-10 WB-102 WB-109
Weaver Boos WB-4 WB-11 WB-103 WB-110
(26 Borings) WB-5 WB-12 WB-104 WB-111

WB-6 WB-13 WB-105
WB-7 WB-14 WB-106
A-1 A-16 NMB-3 NMB-25
A-2 A-17 NMB-4 NMB-26
A-3 A-18 NMB-5 NMB-27
A-4 A-19 NMB-6 NMB-28
A-5 A-20 NMB-7 NMB-29

1998 11(e)2 A-6 A-21 NMB-10 NMB-30
Siting Investigation A-7 A-22 NMB-11 NMB-31

Holt A-8 A-23 NMB-12 NMB-32
(59 Borings) A-9 A-24 NMB-13 NMB-33

A-10 A-25 NMB-14 NMB-34
A-11 A-26 NMB-17 NMB-35
A-12 A-27 NMB-19 NMB-36
A-13 A-28 NMB-22 NMB-37
A-14 NMB-1 NMB-23 NMB-38
A-15 NMB-2 NMB-24

1996 - 98 RCRA MW Installation B-1 B-4 B-33 B-35
Espey, Huston & Associates, Inc. B-2 B-32 B-34 B-36

(9 Borings) B-3

TABLE 5-1 
BOREHOLE AND MONITOR WELL/PIEZOMETER SUMMARY
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TABLE 5-1 
BOREHOLE AND MONITOR WELL/PIEZOMETER SUMMARY

Boring ID Boring ID Boring ID Boring ID
PZ-1 PZ-10 PZ-19U PZ-28
PZ-2 PZ-11 PZ-20U PZ-29U

1999 Texas Tech University PZ-3 PZ-12 PZ-21 PZ-30U
Investigation PZ-4 PZ-13 PZ-22/22B PZ-31
(35 Borings) PZ-5 PZ-14 PZ-23/23B PZ-32

PZ-6 PZ-15 PZ-24/24B PZ-33
PZ-7 PZ-16 PZ-25 PZ-34
PZ-8 PZ-17U PZ-26 PZ-35
PZ-9 PZ-18U PZ-27

2001 11(e)2 Siting TP-01 TP-04 TP-09 PM-9
Investigation TP-02 TP-05 TP-12 PM-12

CJI TP-03 TP-08 TP-13
(11 Borings)

NMP-01 LG-B1 LG-B6 B-19A
2003-2004 Field Investigations T-1 LG-B2 LG-B7 A-22A

CJI T-2 LG-B3 LG-B8 NMB-23A
(21 Borings) T-3 LG-B4 LG-B9 B-11A

T-4 LG-B5 B-5EA B-11C
B-11D

PZ-36 B-57 B-66 B-75
2005 Field Investigations PZ-37 B-58 B-67 B-76

CJI PZ-38 B-59 B-68 B-77
(36 Borings) PZ-39 B-60 B-69 B-78

PZ-40 B-61 B-70 B-79
PZ-4R B-62 B-71 B-80
B-31A B-63 B-72 B-81
B-32A B-64 B-73 B-82
B-56 B-65 B-74 B-83

2006 Field Investigation B-84 B-88 B-92 B-96
CJI B-85 B-89 B-93 B-97

(16 Borings) B-86 B-90 B-94 B-98
B-87 B-91 B-95 B-99
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TABLE 5-1 
BOREHOLE AND MONITOR WELL/PIEZOMETER SUMMARY

MW/PZ Ref. Boring MW/PZ Ref. Boring
7G* B-4 9G1* B-21

1993 RCRA Site Investigation 4G1* B-5 9G2* B-21
4G2* B-5 9G3* B-21

Terra Dynamics/Holt 4G3* B-5 5E B-30
(14 Monitor Wells/Piezometers) 4C B-7 5C B-39

2G* B-10 6B1 B-48
11D* B-20 6B2 B-48

1998 11(e)2 Siting Investigation A-16 A-16 NMB-23 NMB-23
Holt A-22 A-22 NMB-24 NMB-24

(5 Monitor Wells/Piezometers) A-24 A-24
DW-32A B-32 MW-2A B-2
DW-32B B-32 MW-2B B-2

1996-98 RCRA Monitor Well DW-33A B-33 MW-3A B-3
Installation DW-33B B-33 MW-3B B-3

Espey, Huston & Associates, Inc. DW-34A B-34 MW-4A B-4
(23 Monitor Wells/Piezometers) DW-34B B-34 MW-4B B-4

DW-35A B-35 SW-32 B-32
DW-35B B-35 SW-33 B-33
DW-36A B-36 SW-34 B-34
DW-36B B-36 SW-35 B-35
MW-1A B-1 SW-36 B-36
MW-1B B-1

PZ-1 PZ-1 PZ-19 PZ-19U
PZ-2 PZ-2 PZ-20 PZ-20U
PZ-3 PZ-3 PZ-21 PZ-21
PZ-4 PZ-4 PZ-22 PZ-22
PZ-5 PZ-5 PZ-23 PZ-23
PZ-6 PZ-6 PZ-24 PZ-24
PZ-7 PZ-7 PZ-25 PZ-25

1999 Texas Tech University PZ-8 PZ-8 PZ-26 PZ-26
Investigation PZ-9 PZ-9 PZ-27 PZ-27

(34 Monitor Wells/Piezometers) PZ-10 PZ-10 PZ-28 PZ-28
PZ-11 PZ-11 PZ-29 PZ-29U
PZ-12 PZ-12 PZ-30 PZ-30U
PZ-13 PZ-13 PZ-31 PZ-31
PZ-14 PZ-14 PZ-32 PZ-32
PZ-15 PZ-15 PZ-33 PZ-33
PZ-16 PZ-16 PZ-34 PZ-34
PZ-17 PZ-17U
PZ-18 PZ-18U
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TABLE 5-1 
BOREHOLE AND MONITOR WELL/PIEZOMETER SUMMARY

MW/PZ Ref. Boring MW/PZ Ref. Boring
PM-01 TP-05 TP-02 TP-02
PM-02 TP-05 TP-03 TP-03 
PM-03 TP-05 TP-04 TP-04

2001 11(e) 2 Siting Investigation PM-04 TP-04 TP-05 TP-05
CJI PM-05 TP-04 TP-06 PM-09

(25 Monitor Wells/Piezometers) PM-06 TP-04 TP-07 PM-12
PM-07 PM-09 TP-08 TP-08
PM-08 PM-09 TP-09 TP-09
PM-09 PM-09 TP-10 TP-08
PM-10 PM-12 TP-11 TP-09
PM-11 PM-12 TP-12 TP-12
PM-12 PM-12 TP-13 TP-13
TP-01 TP-01 

2003-2004 Field Investigations NMP-01 NMP-01 MW-5EB B-5EA
CJI TP-14 T-3 MW-19A B-19A

(11 Monitor Wells/Piezometers) MW-5EA B-5EA MW-11A B-11A
LG-MW1 LG-B7 MW-11B B-19A
LG-MW2 LG-B9 MW-11C B-11C
LG-MW3 LG-B3

PZ-36 PZ-36 TP-26 B-32A
PZ-37 PZ-37 TP-27 B-60

2005 Field Investigations PZ-38 PZ-38 TP-28 B-31A
CJI PZ-39 PZ-39 TP-29 B-57

(31 Monitor Wells/Piezometers) PZ-40 PZ-40 TP-30 B-63
TP-15 B-71 TP-31 B-73
TP-16 B-70 TP-32 B-74
TP-17 B-57 TP-33 B-75
TP-18 B-58 TP-34 B-76
TP-19 B-59 TP-35 B-77
TP-20 B-72 TP-36 B-78
TP-21 B-61 TP-37 B-79
TP-22 B-56 TP-38 B-80
TP-23 B-57 TP-39 B-81
TP-24 B-58 TP-40 B-82
TP-25 B-59
TP-41 B-61 TP-53 B-97
TP-42 B-84 TP-54 B-19A

2006 Field Investigation TP-43 B-88 TP-55 B-99
CJI TP-44 B-89 TP-56 B-98

(24 Piezometers) TP-45 B-31A TP-57 B-91
TP-46 B-90 TP-58 B-92
TP-47 B-85 TP-59 B-97
TP-48 B-86 TP-60 B-96
TP-49 B-87 TP-61 B-95
TP-50 B-92 MW-11A1 B-11A
TP-51 B-58 MW-11B1 B-19A
TP-52 B-95 MW-11C1 B-11C

*Wells Decommissioned
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Confidence Level Lower Limit (cm/s) Upper Limit (cm/s)

95% 3.0E-09 5.5E-09

99% 2.7E-09 6.1E-09

TABLE 5-1a 
CONFIDENCE INTERVALS ABOUT CLAYSTONE GEOMETRIC MEAN HYDRAULIC 

CONDUCTIVITIES
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Boring 
Number and 

Ground 
Elevation (ft 

amsl)

Depth Below 
Grade

Elevation 
(ft amsl) Model Layer Stratum*

USC 
Symbol

Moisture 
Content 

(%)

Liquid 
Limit

Plasticity 
Index

Dry 
Density 
(PCF)

Percent 
Passing 

#200 Sieve

Unconfined 
Compressive 

Strength (TSF)
Horizontal Vertical

Percent 
Porosity

RCRA Investigation
B-1 5.0 3484.3 NA Cemented sandy silt 6.8
3489.3 15.0 3474.3 NA Cemented silty sand 3.5

55.0 3434.3 claystone above the 125-zone sandstone Silty clay 11.9
62.0 3427.3 claystone above the 125-zone sandstone Silty clay CL 7.8 39 23 133 96.9
64.0 3425.3 claystone above the 125-zone sandstone Silty clay CL 1.63 x 10-9 2.06 x 10-9

70.0 3419.3 claystone above the 125-zone sandstone Silty clay CL 8.3 46 27
72.5 3416.8 claystone above the 125-zone sandstone Silty clay CH 8.9 54 33 137 97.0 27.8
76.0 3413.3 claystone above the 125-zone sandstone Silty clay 133
81.0 3408.3 claystone above the 125-zone sandstone Silty clay CL 8.7 45 27 135 99.8
82.0 3407.3 claystone above the 125-zone sandstone Silty clay 9.0
88.0 3401.3 claystone above the 125-zone sandstone Silty clay CL 8.1 39 23
94.0 3395.3 claystone above the 125-zone sandstone Silty clay 5.0

B-2 7.0 3475.1 NA Cemented sand 12.7
3482.1 42.5 3439.6 claystone above the 125-zone sandstone Silty clay CL 7.9 49 27 135 99.8 4.54 x 10-9

48.0 3434.1 claystone above the 125-zone sandstone Silty clay CH 51 32
50.0 3432.1 claystone above the 125-zone sandstone Silty clay 10.6
60.0 3422.1 claystone above the 125-zone sandstone Silty clay 11.0
70.0 3412.1 claystone above the 125-zone sandstone Silty clay CL 8.6 44 26
75.0 3407.1 claystone above the 125-zone sandstone Silty clay CH 8.4 53 30 136 97.8 32.6 <1.00 x 10-9

81.0 3401.1 claystone above the 125-zone sandstone Silty clay 9.7

B-3 2.00 3466.2 NA Caprock caliche 2.5 115
3468.2 7.0 3461.2 NA Caprock caliche 0.7 116

13.0 3455.2 NA Silty sand and gravel 1.3 114
17.0 3451.2 NA Clayey silt 5.9
18.0 3450.2 claystone above the 125-zone sandstone Silty clay 17.4
22.0 3446.2 claystone above the 125-zone sandstone Clay 12.6 120
26.0 3442.2 claystone above the 125-zone sandstone Silty clay CL 9.1 45 28 92.5
32.0 3436.2 claystone above the 125-zone sandstone Clay 9.8 42 25
36.0 3432.2 claystone above the 125-zone sandstone Clay 8.6 124
44.0 3424.2 claystone above the 125-zone sandstone Silty clay 8.9 125
48.0 3420.2 claystone above the 125-zone sandstone Silty clay CL 7.7 46 25 138 99.1
49.0 3419.2 claystone above the 125-zone sandstone Silty clay CH 8.6 53 29 132 99.6 4.20 x 10-9

57.0 3411.2 claystone above the 125-zone sandstone Silty clay 8.2
62.0 3406.2 125-zone sandstone (80,125,180,&other sst)Clayey silt 5.0

68.0 3400.2 125-zone sandstone (80,125,180,&other sst)
Silty clay, claystone interbedded w/ 
siltstone 5.0

70.0 3398.2 125-zone sandstone (80,125,180,&other sst)
Silty clay, claystone interbedded w/ 
siltstone 5.0

71.0 3397.2 125-zone sandstone (80,125,180,&other sst)
Silty clay, claystone interbedded w/ 
siltstone 5.5 74.7

75.0 3393.2 125-zone sandstone (80,125,180,&other sst)
Silty clay, claystone interbedded w/ 
siltstone 5.5 74.7

80.0 3388.2 125-zone sandstone (80,125,180,&other sst)
Silty clay, claystone interbedded w/ 
siltstone 7.4 3.20 x 10-6

Atterberg Limits Permeability (cm/sec)

TABLE 5-2
SUMMARY OF GEOTECHNICAL RESULTS

TCEQ Part B Application
TCEQ-0376 (Rev. 06/02/2003)
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Boring 
Number and 

Ground 
Elevation (ft 

amsl)

Depth Below 
Grade

Elevation 
(ft amsl) Model Layer Stratum*

USC 
Symbol

Moisture 
Content 

(%)

Liquid 
Limit

Plasticity 
Index

Dry 
Density 
(PCF)

Percent 
Passing 

#200 Sieve

Unconfined 
Compressive 

Strength (TSF)
Horizontal Vertical

Percent 
Porosity

Atterberg Limits Permeability (cm/sec)

TABLE 5-2
SUMMARY OF GEOTECHNICAL RESULTS

90.0 3378.2 125-zone sandstone (80,125,180,&other sst)
Silty clay, claystone interbedded w/ 
siltstone 4.0

93.0 3375.2 claystone above the 125-zone sandstone Clay 6.9
95.0 3373.2 claystone above the 125-zone sandstone Clay 7.1
99.5 3368.7 claystone above the 125-zone sandstone Clay 16.0

B-4 42.0 3404.8 claystone above the 125-zone sandstone Silty clay CH 7.3 52 30 128 98.9 2.32 x 10-9

3446.8 68.0 3378.8 125-zone sandstone (80,125,180,&other sst)Clayey silt CL 7.9 46 26 134 99.1 1.10 x 10-8 1.35 x 10-9

75.0 3371.8 125-zone sandstone (80,125,180,&other sst)Clayey silt 11.8 87.0
80.0 3366.8 claystone above the 125-zone sandstone Silty clay 10.1
86.0 3360.8 claystone above the 125-zone sandstone Silty clay 8.7
95.0 3351.8 claystone above the 125-zone sandstone Silty clay 9.2
98.0 3348.8 125-zone sandstone (80,125,180,&other sst)Clayey silt 1.8

105.0 3341.8 claystone below the 125-zone sandstone Silty clay 11.2 93.3
110.0 3336.8 claystone below the 125-zone sandstone Silty clay 20.7
118.0 3328.8 claystone below the 125-zone sandstone Silty clay 21.6
125.0 3321.8 claystone below the 125-zone sandstone Silty clay 21.9 90.9
130.0 3316.8 claystone below the 125-zone sandstone Silty clay 24.5
137.0 3309.8 claystone below the 125-zone sandstone Silty clay 22.5
145.0 3301.8 claystone below the 125-zone sandstone Silty clay 18.3
150.0 3296.8 claystone below the 125-zone sandstone Silty clay 19.9
155 3291.8 claystone below the 125-zone sandstone Silty clay 17.1

160.0 3286.8 claystone below the 125-zone sandstone Silty clay 14.8
165.0 3281.8 claystone below the 125-zone sandstone Silty clay 11.2
170.0 3276.8 claystone below the 125-zone sandstone Silty clay 11.7
179.0 3267.8 claystone below the 125-zone sandstone Claystone 11.5
185.0 3261.8 claystone below the 125-zone sandstone Claystone 12.5
190.0 3256.8 claystone below the 125-zone sandstone Claystone 14.6
195.00 3251.8 claystone below the 125-zone sandstone Claystone 5.0
208.00 3238.8 225-zone sandstone Sandy silt 2.06 x 10-8

B-5 50.00 3387.0 claystone above the 125-zone sandstone Silty clay CL 8.1 49 30 134 98.8 3.75 x 10-9

3437.0 58.00 3379.0 125-zone sandstone (80,125,180,&other sst)Sandy silt 5.60 x 10-8

60.00 3377.0 125-zone sandstone (80,125,180,&other sst)Sandy silt 7.26 x 10-8

84.00 3353.0 claystone above the 125-zone sandstone Silty clay 8.92 x 10-8

B-6 5.00 3448.0 NA Caprock caliche 2.3
3453.0 17.00 3436.0 claystone above the 125-zone sandstone Silty clay w/ silty interbeds 10.0

22.00 3431.0 claystone above the 125-zone sandstone Silty clay w/ silty interbeds 8.0
27.00 3426.0 claystone above the 125-zone sandstone Silty clay w/ silty interbeds 6.3 116
31.00 3422.0 claystone above the 125-zone sandstone Silty clay w/ silty interbeds 11.5
35.00 3418.0 claystone above the 125-zone sandstone Silty clay w/ silty interbeds 12.2
40.00 3413.0 claystone above the 125-zone sandstone Silty clay w/ silty interbeds 5.2
45.00 3408.0 125-zone sandstone (80,125,180,&other sst)Silty clay w/ silty interbeds 6.0
50.00 3403.0 125-zone sandstone (80,125,180,&other sst)Silty clay w/ silty interbeds 3.3 30 13 118
54.00 3399.0 125-zone sandstone (80,125,180,&other sst)Silty clay w/ silty interbeds 9.4
60.00 3393.0 claystone above the 125-zone sandstone Silty clay w/ silty interbeds 8.2

TCEQ Part B Application
TCEQ-0376 (Rev. 06/02/2003)
WCS\FINAL\03047\03047.05\REVISION 12c\
APPENDIX 2.6.1 GEOLOGY\
T070501_TABLE 5-2.XLS
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1 MAY 2007



Boring 
Number and 

Ground 
Elevation (ft 

amsl)

Depth Below 
Grade

Elevation 
(ft amsl) Model Layer Stratum*

USC 
Symbol

Moisture 
Content 

(%)

Liquid 
Limit

Plasticity 
Index

Dry 
Density 
(PCF)

Percent 
Passing 

#200 Sieve

Unconfined 
Compressive 

Strength (TSF)
Horizontal Vertical

Percent 
Porosity

Atterberg Limits Permeability (cm/sec)

TABLE 5-2
SUMMARY OF GEOTECHNICAL RESULTS

65.00 3388.0 claystone above the 125-zone sandstone Silty clay w/ silty interbeds 6.8
70.00 3383.0 claystone above the 125-zone sandstone Silty clay w/ silty interbeds 9.7
75.00 3378.0 claystone above the 125-zone sandstone Clay 14.1 61 40
80.50 3372.5 125-zone sandstone (80,125,180,&other sst)Sandy silt 11.7 119 41.2
85.00 3368.0 125-zone sandstone (80,125,180,&other sst)Sandy silt 5.1 126
91.30 3361.7 125-zone sandstone (80,125,180,&other sst)Sandy silt 3.2 124
95.00 3358.0 125-zone sandstone (80,125,180,&other sst)Sandy silt 4.0
99.50 3353.5 claystone above the 125-zone sandstone Silty clay 9.3

B-7 5.00 3470.7 NA Caprock caliche 7.1
3475.7 12.00 3463.7 NA Caprock caliche 4.4

17.00 3458.7 NA Sandstone 1.2
22.00 3453.7 NA Sandstone 1.8
27.00 3448.7 NA Sand & gravel 3.2 118
32.00 3443.7 NA Silty sand 17.6
35.00 3440.7 claystone above the 125-zone sandstone Silty clay 9.9
37.00 3438.7 claystone above the 125-zone sandstone Silty clay CL 9.5 36 21 122 92.2 25.7
55.00 3420.7 claystone above the 125-zone sandstone Silty clay 8.8
60.00 3415.7 claystone above the 125-zone sandstone Silty clay 6.2 130
65.00 3410.7 claystone above the 125-zone sandstone Silty clay 7.2
70.00 3405.7 claystone above the 125-zone sandstone Silty clay 8.2 92.2 33.7
75.00 3400.7 claystone above the 125-zone sandstone Silty clay 7.8
80.00 3395.7 claystone above the 125-zone sandstone Silty clay CL 7.6 44 30 128
85.00 3390.7 claystone above the 125-zone sandstone Silty clay 5.8
90.00 3385.7 claystone above the 125-zone sandstone Silty clay 10.1
95.00 3380.7 claystone above the 125-zone sandstone Silty clay 7.7 91.2
100.00 3375.7 125-zone sandstone (80,125,180,&other sst)Clayey silt 8.4
105.00 3370.7 125-zone sandstone (80,125,180,&other sst)Clayey silt 5.7
110.00 3365.7 125-zone sandstone (80,125,180,&other sst)Clayey silt 4.0 106
115.00 3360.7 125-zone sandstone (80,125,180,&other sst)Clayey silt 4.8 107

B-8 1.00 3465.1 NA Caprock caliche 4.5
3466.1 5.00 3461.1 NA Caprock caliche 6.1

10.00 3456.1 NA Sandy silty gravel 3.1
15.00 3451.1 NA Gravelly sand 2.3
24.00 3442.1 claystone above the 125-zone sandstone Clay 10.3
27.00 3439.1 claystone above the 125-zone sandstone Clay 10.1
41.00 3425.1 claystone above the 125-zone sandstone Silty clay 7.7
46.00 3420.1 claystone above the 125-zone sandstone Silty clay 5.4
51.00 3415.1 claystone above the 125-zone sandstone Silty clay 6.6

 56.50 3409.6 claystone above the 125-zone sandstone Silty clay 7.2
64.00 3402.1 125-zone sandstone (80,125,180,&other sst)Sandy silt 4.5
67.00 3399.1 125-zone sandstone (80,125,180,&other sst)Silty clay w/ siltstone interbeds 3.9
72.00 3394.1 claystone above the 125-zone sandstone Silty clay w/ siltstone interbeds 10.1
78.00 3388.1 claystone above the 125-zone sandstone Silty clay w/ siltstone interbeds 6.4
82.00 3384.1 claystone above the 125-zone sandstone Silty clay w/ siltstone interbeds 7.3
87.00 3379.1 claystone above the 125-zone sandstone Silty clay w/ siltstone interbeds 9.2
92.00 3374.1 claystone above the 125-zone sandstone Silty clay w/ siltstone interbeds 8.4
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97.00 3369.1 claystone above the 125-zone sandstone Silty clay w/ siltstone interbeds 7.4

B-9 3.00 3440.8 NA Sandy silt 3.8
3443.8 10.00 3433.8 NA Sandy silt 10.4

15.00 3428.8 NA Gravelly silty sand 8.2
20.00 3423.8 NA Caprock caliche 6.1 78.6
26.00 3417.8 NA Clayey sandy silt  9.2
32.00 3411.8 NA Silty sand  12.3
37.00 3406.8 claystone above the 125-zone sandstone Silty clay  13.1
42.00 3401.8 claystone above the 125-zone sandstone Silty clay  7.9
47.00 3396.8 claystone above the 125-zone sandstone Silty clay  9.1
50.00 3393.8 claystone above the 125-zone sandstone Silty clay CH 10.6 51 29 128 99.2 3.76 x 10-9

59.00 3384.8 claystone above the 125-zone sandstone Silty clay 13.3
65.00 3378.8 125-zone sandstone (80,125,180,&other sst)Sandy silt 4.0
70.00 3373.8 125-zone sandstone (80,125,180,&other sst)Sandy silt 2.0
74.00 3369.8 125-zone sandstone (80,125,180,&other sst)Sandy silt 2.58 x 10-8

75.00 3368.8 125-zone sandstone (80,125,180,&other sst)Sandy silt 5.6 57.9
76.00 3367.8 125-zone sandstone (80,125,180,&other sst)Sandy silt 3.91 x 10-8

80.00 3363.8 125-zone sandstone (80,125,180,&other sst)Sandy silt 7.7
85.00 3358.8 125-zone sandstone (80,125,180,&other sst)Sandy silt 6.2
90.00 3353.8 claystone above the 125-zone sandstone Sandy clay 11.2
95.00 3348.8 claystone above the 125-zone sandstone Silty clay 12.1
100.00 3343.8 claystone below the 125-zone sandstone Silty clay 10.1

B-10 3.00 3435.9 NA Caprock caliche 4.2
3438.9 13.00 3425.9 NA Caprock caliche 8.3

18.00 3420.9 NA Caprock caliche 9.2
23.00 3415.9 NA Caprock caliche 6.9
28.00 3410.9 NA Caprock caliche 3.0
34.00 3404.9 NA Sandy silt 12.7
39.00 3399.9 claystone above the 125-zone sandstone Silty clay 10.1
44.00 3394.9 claystone above the 125-zone sandstone Silty clay 8.0
49.00 3389.9 claystone above the 125-zone sandstone Silty clay 14.6
54.00 3384.9 claystone above the 125-zone sandstone Silty clay 13.3
59.00 3379.9 claystone above the 125-zone sandstone Silty clay 11.5
64.00 3374.9 125-zone sandstone (80,125,180,&other sst)Sandy silt 3.9
69.00 3369.9 125-zone sandstone (80,125,180,&other sst)Sandy silt 3.1

 75.00 3363.9 125-zone sandstone (80,125,180,&other sst)Sandy silt 3.8 49.7
80.00 3358.9 claystone above the 125-zone sandstone Silty clay 4.7

B-11 2.00 3453.2 NA Caprock caliche 4.0 104
3455.2 23.00 3432.2 claystone above the 125-zone sandstone Silty clay 8.2

27.00 3428.2 claystone above the 125-zone sandstone Silty clay 9.6
31.00 3424.2 claystone above the 125-zone sandstone Silty clay 8.7
36.00 3419.2 claystone above the 125-zone sandstone Silty clay 13.9 130
40.00 3415.2 claystone above the 125-zone sandstone Silty clay 8.1 135
47.00 3408.2 claystone above the 125-zone sandstone Silty clay 6.4 136
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 51.00 3404.2 125-zone sandstone (80,125,180,&other sst)Sandy silt CL 5.6 46 24 92.6
57.00 3398.2 claystone above the 125-zone sandstone Silty clay 8.7
62.00 3393.2 claystone above the 125-zone sandstone Silty clay 7.4
68.00 3387.2 claystone above the 125-zone sandstone Silty clay 9.7
73.00 3382.2 claystone above the 125-zone sandstone Clay 15.4 91.5
79.00 3376.2 claystone above the 125-zone sandstone Clay 10.3
84.00 3371.2 125-zone sandstone (80,125,180,&other sst)Sandy silt 3.5
89.00 3366.2 125-zone sandstone (80,125,180,&other sst)Sandy silt 4.1
95.00 3360.2 125-zone sandstone (80,125,180,&other sst)Sandy silt 3.3 91.6
99.00 3356.2 claystone above the 125-zone sandstone Silty clay 6.0
105.00 3350.2 claystone above the 125-zone sandstone Silty clay 8.3
109.00 3346.2 claystone below the 125-zone sandstone Silty clay 11.2

B-12 1.00 3472.2 NA Cemented sand and silt 6.7
3473.2 7.00 3466.2 NA Cemented sand and silt 10.8

13.00 3460.2 NA Caprock caliche 4.7
18.00 3455.2 NA Caprock caliche 1.8
24.00 3449.2 NA Caprock caliche 2.6 109
28.00 3445.2 NA Gravelly silty sand 1.4
33.00 3440.2 claystone above the 125-zone sandstone Clay 35.1 126
36.00 3437.2 claystone above the 125-zone sandstone Silty clay 16.3
41.00 3432.2 claystone above the 125-zone sandstone Silty clay CH 8.9 54 38 129 21.3
46.00 3427.2 claystone above the 125-zone sandstone Silty clay 11.8
51.00 3422.2 claystone above the 125-zone sandstone Silty clay 9.1 128 94.0
57.00 3416.2 claystone above the 125-zone sandstone Silty clay 7.3
60.00 3413.2 125-zone sandstone (80,125,180,&other sst)Silt 5.4
64.00 3409.2 claystone above the 125-zone sandstone Silty clay 6.3
70.00 3403.2 125-zone sandstone (80,125,180,&other sst)Clayey silt 5.3

74.00 3399.2 claystone above the 125-zone sandstone
Silty clay interbedded w/ clayey 
siltstone CL 8.7 46 27 132 88.7 2.89 x 10-9 3.55 x 10-9

80.00 3393.2 claystone above the 125-zone sandstone
Silty clay interbedded w/ clayey 
siltstone 6.4 138

85.00 3388.2 claystone above the 125-zone sandstone
Silty clay interbedded w/ clayey 
siltstone 5.8

90.00 3383.2 claystone above the 125-zone sandstone
Silty clay interbedded w/ clayey 
siltstone 8.3

95.00 3378.2 claystone above the 125-zone sandstone
Silty clay interbedded w/ clayey 
siltstone 7.9 134

99.50 3373.7 claystone above the 125-zone sandstone
Silty clay interbedded w/ clayey 
siltstone 7.1 86.1

B-13 4.00 3474.9 NA Cemented silty sand/sandy silt 8.3
3478.9 10.00 3468.9 NA Cemented silty sand/sandy silt 7.7

16.00 3462.9 NA Caprock caliche 6.5
21.00 3457.9 NA Caprock caliche 1.4
27.00 3451.9 NA Gravelly sand 1.7
32.00 3446.9 claystone above the 125-zone sandstone Clay 11.3
37.00 3441.9 claystone above the 125-zone sandstone Clay 16.2
41.00 3437.9 claystone above the 125-zone sandstone Clay CH 12.6 52 33
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45.00 3433.9 claystone above the 125-zone sandstone Clay 12.0
51.00 3427.9 claystone above the 125-zone sandstone Clay 12.2 30.2
56.00 3422.9 claystone above the 125-zone sandstone Clay 12.6
61.00 3417.9 claystone above the 125-zone sandstone Clay 7.8
68.00 3410.9 claystone above the 125-zone sandstone Clay CH 10.9 52 30 133 99.1
74.00 3404.9 claystone above the 125-zone sandstone Clay CH 7.4 55 32 135 99.4 17.6 1.77 x 10-9

80.00 3398.9 claystone above the 125-zone sandstone Silty clay 10.6
84.00 3394.9 claystone above the 125-zone sandstone Silty clay 7.1
90.00 3388.9 claystone above the 125-zone sandstone Silty clay 10.3
99.50 3379.4 claystone above the 125-zone sandstone Silty clay 8.6

B-14 51.00 3391.3 125-zone sandstone (80,125,180,&other sst)Silty sand 2.3
3442.3 75.00 3367.3 125-zone sandstone (80,125,180,&other sst)Clayey silt 95.8

99.50 3342.8 125-zone sandstone (80,125,180,&other sst)Clayey silt 99.0

B-16 23.50 3420.7 125-zone sandstone (80,125,180,&other sst)Clayey silt 97.8
3444.2 50.00 3394.2 claystone above the 125-zone sandstone Silty clay 94.6

65.00 3379.2 claystone above the 125-zone sandstone Silty clay CL 1.76 x 10-8

66.00 3378.2 claystone above the 125-zone sandstone Silty clay CL 7.9 46 27 135 98.8 36.7
75.00 3369.2 125-zone sandstone (80,125,180,&other sst)Sandy silt 2.2
80.00 3364.2 125-zone sandstone (80,125,180,&other sst)Sandy silt 1.93 x 10-6

85.00 3359.2 125-zone sandstone (80,125,180,&other sst)Sandy silt 7.64 x 10-7

 100.00 3344.2 claystone below the 125-zone sandstone Silty clay 93.7

B-17 7.50 3463.0 NA Cemented gravel 0.5
3470.5 17.00 3453.5 NA Cemented gravel 6.6

25.00 3445.5 NA Clayey siltstone 3.1 18.1
30.00 3440.5 claystone above the 125-zone sandstone Silty clay 7.0

 32.00 3438.5 claystone above the 125-zone sandstone Silty clay 6.9
40.00 3430.5 claystone above the 125-zone sandstone Silty clay 10.1
46.00 3424.5 claystone above the 125-zone sandstone Silty clay 10.2
52.00 3418.5 claystone above the 125-zone sandstone Silty clay 7.7 91.6
58.00 3412.5 claystone above the 125-zone sandstone Silty clay 9.0
64.00 3406.5 claystone above the 125-zone sandstone Silty clay 8.6
70.00 3400.5 claystone above the 125-zone sandstone Silty clay 5.4
75.00 3395.5 claystone above the 125-zone sandstone Silty clay 9.0
81.00 3389.5 claystone above the 125-zone sandstone Silty clay 8.4 97.1
86.00 3384.5 claystone above the 125-zone sandstone Silty clay 10.0
92.00 3378.5 claystone above the 125-zone sandstone Silty clay 10.3
97.00 3373.5 claystone above the 125-zone sandstone Silty clay 6.5
102.00 3368.5 125-zone sandstone (80,125,180,&other sst)Sandy silt 4.8 70.2
108.00 3362.5 125-zone sandstone (80,125,180,&other sst)Sandy silt 2.3
112.00 3358.5 125-zone sandstone (80,125,180,&other sst)Sandy silt 2.3
116.00 3354.5 125-zone sandstone (80,125,180,&other sst)Sandy silt 1.9
122.00 3348.5 claystone above the 125-zone sandstone Silty clay 7.4
125.00 3345.5 claystone below the 125-zone sandstone Silty clay 8.1
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B-18 6.00 3468.6 NA Caprock caliche 8.4
3474.6 16.50 3458.1 NA Caprock caliche 5.5

28.50 3446.1 NA Gravelly sand 6.2
35.00 3439.6 claystone above the 125-zone sandstone Clay 16.7
39.00 3435.6 claystone above the 125-zone sandstone Clay 13.0
40.00 3434.6 claystone above the 125-zone sandstone Clay CH 8.3 53 34 138.0 99.6 13.9
45.00 3429.6 claystone above the 125-zone sandstone Silty clay 10.1

 50.50 3424.1 claystone above the 125-zone sandstone Silty clay 11.1 94.6
61.00 3413.6 claystone above the 125-zone sandstone Silty clay 9.2
65.00 3409.6 claystone above the 125-zone sandstone Silty clay 9.3
72.00 3402.6 claystone above the 125-zone sandstone Silty clay CL 7.8 47 27 136.0 98.7 22.5 1.11 x 10-9

77.00 3397.6 claystone above the 125-zone sandstone Silty clay 7.7 90.0
81.00 3393.6 claystone above the 125-zone sandstone Silty clay CH 8.9 51 29 130.0
85.50 3389.1 claystone above the 125-zone sandstone Silty clay 11.0
92.00 3382.6 claystone above the 125-zone sandstone Silty clay 8.1
99.00 3375.6 claystone above the 125-zone sandstone Silty clay 14.5 94.2

B-19 5.00 3465.4 NA Caprock caliche 1.9
3470.4 13.00 3457.4 NA Gravelly sand 1.9

21.00 3449.4 claystone above the 125-zone sandstone Silty clay 21.5
26.00 3444.4 claystone above the 125-zone sandstone Silty clay 14.6
31.00 3439.4 claystone above the 125-zone sandstone Silty clay 12.7
36.00 3434.4 claystone above the 125-zone sandstone Silty clay 13.2
40.00 3430.4 125-zone sandstone (80,125,180,&other sst)Clayey silt 5.2
45.50 3424.9 125-zone sandstone (80,125,180,&other sst)Silty sand 4.2

 51.00 3419.4 125-zone sandstone (80,125,180,&other sst)Silty sand 4.0
58.00 3412.4 claystone above the 125-zone sandstone Silty clay 11.4
65.00 3405.4 claystone above the 125-zone sandstone Silty clay 6.6
70.00 3400.4 claystone above the 125-zone sandstone Silty clay 10.3
75.00 3395.4 claystone above the 125-zone sandstone Silty clay 17.4
80.00 3390.4 claystone above the 125-zone sandstone Silty clay 10.0
85.00 3385.4 claystone above the 125-zone sandstone Silty clay 13.1
90.00 3380.4 claystone above the 125-zone sandstone Silty clay 16.1
99.50 3370.9 claystone above the 125-zone sandstone Silty clay 16.5

B-25 56.00 3414.3 125-zone sandstone (80,125,180,&other sst)
Sandy silty clay w/ sandy siltstone 4.41 x 10-7

3470.3 71.00 3399.3 claystone above the 125-zone sandstone Silty clay CH 6.8 52 30 139.0 2.30 x 10-9

B-26 50.00 3421.1 claystone above the 125-zone sandstone Clay CL 8.7 44 25 133.0 97.8
3471.1 73.00 3398.1 125-zone sandstone (80,125,180,&other sst)Clayey silt 7.18 x 10-7 7.86 x 10-7

80.00 3391.1 claystone above the 125-zone sandstone Silty clay CL 7.7 46 27 137.0 99.6 40.5 2.75 x 10-9

B-29 60.00 3378.3 125-zone sandstone (80,125,180,&other sst)Sandy clayey silt 3.72 x 10-8

3438.3 76.00 3362.3 claystone above the 125-zone sandstone Silty clay CH 7.5 55 34 131.0 98.3

B-30 70.00 3385.0 claystone above the 125-zone sandstone Silty clay 46 29
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3455.0 76.00 3379.0 claystone above the 125-zone sandstone Silty clay CH 9.3 51 29 136.0 98.7 5.48 x 10-9

80.00 3375.0 125-zone sandstone (80,125,180,&other sst)
Clayey sandy silt w/ claystone 
interbeds 2.5 144.0

90.00 3365.0 125-zone sandstone (80,125,180,&other sst)
Clayey sandy silt w/ claystone 
interbeds 5.87 x 10-7 6.42 x 10-7

B-31 30.00 3423.8 claystone above the 125-zone sandstone Silty clay CL 7.1 47 30 139.0 99.2
3453.8 74.00 3379.8 claystone above the 125-zone sandstone Silty clay CL 8.6 42 26 135.0 98.9 3.05 x 10-9

B-34 40.00 3393.6 claystone above the 125-zone sandstone Silty clay 8.7 50 31 138.0 99.5
3433.6 70.00 3363.6 claystone above the 125-zone sandstone Silty clay 7.7 46 30 98.2

80.00 3353.6 claystone above the 125-zone sandstone Silty clay CH 7.3 52 31 99.9 1.65 x 10-8

B-35 32.00 3445.6 claystone above the 125-zone sandstone Clay 31.1
3477.6 35.00 3442.6 claystone above the 125-zone sandstone Clay CH 22.5 73 50 99.8

40.00 3437.6 claystone above the 125-zone sandstone Clay 12.0
45.00 3432.6 claystone above the 125-zone sandstone Clay 10.0
50.00 3427.6 claystone above the 125-zone sandstone Clay CL 8.5 46 31 132.0 99.4
55.00 3422.6 claystone above the 125-zone sandstone Clay 11.1
60.00 3417.6 claystone above the 125-zone sandstone Clay 8.8
70.00 3407.6 claystone above the 125-zone sandstone Clay CL 7.6 36 23
75.00 3402.6 claystone above the 125-zone sandstone Clay 5.7
76.00 3401.6 claystone above the 125-zone sandstone Clay CL 8.7 39 25 129.0 97.9 38.7 2.15 x 10-9

85.00 3392.6 claystone above the 125-zone sandstone Clay 12.2 130.0

B-39 36.00 3442.4 claystone above the 125-zone sandstone Clay CH 8.4 54 31 136.0 96.1
3478.4 40.00 3438.4 claystone above the 125-zone sandstone Clay 12.5
 45.00 3433.4 claystone above the 125-zone sandstone Clay CL 12.0 48 29 124.0 98.9 26.6

50.00 3428.4 claystone above the 125-zone sandstone Clay 9.4
55.00 3423.4 claystone above the 125-zone sandstone Clay 8.0
60.00 3418.4 claystone above the 125-zone sandstone Clay CL 6.4 35 20 98.9
65.00 3413.4 claystone above the 125-zone sandstone Clay 7.6 142.0
70.00 3408.4 claystone above the 125-zone sandstone Clay 7.5
71.00 3407.4 claystone above the 125-zone sandstone Clay CL 6.75 x 10-9

72.00 3406.4 claystone above the 125-zone sandstone Clay CL 7.7 48 30 95.5
82.00 3396.4 claystone above the 125-zone sandstone Clay 7.6
85.00 3393.4 claystone above the 125-zone sandstone Clay 7.5
90.00 3388.4 claystone above the 125-zone sandstone Clay 7.6 139.0

B-40 60.00 3413.3 claystone above the 125-zone sandstone Clay CH 8.6 51 32 138.0 95.4
3473.3 80.00 3393.3 claystone above the 125-zone sandstone Clay CL 7.6 39 26 131.0 97.1

91.50 3381.8 claystone above the 125-zone sandstone Clay 145.0
99.50 3373.8 claystone above the 125-zone sandstone Clay 8.3

B-41 40.00 3428.2 claystone above the 125-zone sandstone Clay 16.4 36 27 128.0 97.3 28.2
3468.2 50.00 3418.2 claystone above the 125-zone sandstone Clay 8.3 52 30 136.0 99.4

80.00 3388.2 claystone above the 125-zone sandstone Clay CL 7.1 48 30 129.0 98.7 3.77 x 10-9 4.44 x 10-9
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B-42 41.00 3427.2 claystone above the 125-zone sandstone Clay CL 12.8 43 28 127.0 99.7
3468.2 43.00 3425.2 claystone above the 125-zone sandstone Clay CL 9.8

45.00 3423.2 claystone above the 125-zone sandstone Clay 6.1
50.00 3418.2 claystone above the 125-zone sandstone Clay 6.2
55.00 3413.2 claystone above the 125-zone sandstone Clay 6.5
60.00 3408.2 claystone above the 125-zone sandstone Clay CL 7.1 43 25 140.0 92.3
65.00 3403.2 claystone above the 125-zone sandstone Clay 6.7
70.00 3398.2 claystone above the 125-zone sandstone Clay CH 8.6 50 31 137.0 99.7
75.00 3393.2 claystone above the 125-zone sandstone Clay 10.1
80.00 3388.2 claystone above the 125-zone sandstone Clay 7.0
85.00 3383.2 claystone above the 125-zone sandstone Clay 6.9

B-43 28.00 3445.9 claystone above the 125-zone sandstone Silty clay 17.2 114.0
3473.9 40.00 3433.9 claystone above the 125-zone sandstone Silty clay 12.5

45.00 3428.9 claystone above the 125-zone sandstone Silty clay 7.9
55.00 3418.9 claystone above the 125-zone sandstone Silty clay CL 9.5 45 28 98.9 18.7
65.00 3408.9 claystone above the 125-zone sandstone Silty clay 9.3 135.0
70.00 3403.9 claystone above the 125-zone sandstone Silty clay CL 5.8 39 26
75.00 3398.9 claystone above the 125-zone sandstone Silty clay 6.8 143.0
80.00 3393.9 claystone above the 125-zone sandstone Silty clay CH 10.3 51 30 99.1 42.4
85.00 3388.9 claystone above the 125-zone sandstone Silty clay 8.2
90.00 3383.9 claystone above the 125-zone sandstone Silty clay 8.3 138.0
95.00 3378.9 claystone above the 125-zone sandstone Silty clay 11.9

B-46 30.00 3440.2 claystone above the 125-zone sandstone Clay 13.5
3470.2 40.00 3430.2 claystone above the 125-zone sandstone Clay 14.8
 45.00 3425.2 125-zone sandstone (80,125,180,&other sst)Silty clayey sand 4.8
 50.00 3420.2 125-zone sandstone (80,125,180,&other sst)Silty clayey sand 2.9 130.0

55.00 3415.2 claystone above the 125-zone sandstone Silty clay 10.4 51 35 99.0
65.00 3405.2 claystone above the 125-zone sandstone Silty clay 12.2
70.00 3400.2 125-zone sandstone (80,125,180,&other sst)Clayey silt 9.7 137.0
74.50 3395.7 claystone above the 125-zone sandstone Silty clay 10.5 125.0
80.00 3390.2 claystone above the 125-zone sandstone Silty clay CL 10.9 49 30 132.0 98.7 24.3

B-47 70.00 3410.8 claystone above the 125-zone sandstone Silty clay 46 29
3480.8 82.00 3398.8 claystone above the 125-zone sandstone Silty clay CH 7.9 52 29 131.0 96.3 7.66 x 10-9

B-52 41.00 3435.0 claystone above the 125-zone sandstone Clay 8.7 49 30 96.3
3476.0 70.00 3406.0 claystone above the 125-zone sandstone Clay CL 8.3 47 28 127.0 98.6 5.78 x 10-9

B-54 54.00 3418.6 claystone above the 125-zone sandstone Clay CL 8.5 47 28 133.0 98.3
3472.6 73.00 3399.6 claystone above the 125-zone sandstone Clay CL 7.6 46 25 130.0 99.7 37.3

109.00 3363.6 claystone above the 125-zone sandstone Clay 11.4 133.0

B-55 33.00 3428.5 claystone above the 125-zone sandstone Clay CL 8.6 39 25 133.0 94.3
3461.5 48.00 3413.5 125-zone sandstone (80,125,180,&other sst)Silt 5.1 138.0

78.00 3383.5 125-zone sandstone (80,125,180,&other sst)Silty sand 2.72 x 10-7
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1999 Siting Investigation
A-12 58-59** 3410.6 claystone above the 125-zone sandstone Silty clay 5.2 28 13 121.4 98.2  5 x 10-9

3468.6 70-71 3398.6 125-zone sandstone (80,125,180,&other sst)Siltstone and sandstone 4.8 25 10 144.2 65.5 1.7 x 10-8

83.5-84.5 3385.1 125-zone sandstone (80,125,180,&other sst)Siltstone and sandstone 6.3 NP 124.0 30.9 3.95 x 10-6

   
A-14 85-86 3377.0 125-zone sandstone (80,125,180,&other sst)Sandstone 3.4   NP 138.8 33.5 7.65 x 10-7

3462.0
A-16 57.5-58.5 3387.6 claystone above the 125-zone sandstone Silty clay 8.8 47 29 135.8 97.8 5.7 x 10-9

3445.1 58.5-59.5 3386.6 claystone above the 125-zone sandstone Silty clay 6.4 144.5 5.7 x 10-9

A-17 81-82 3373.6 claystone above the 125-zone sandstone Silty clay 6.8 31 15 131.6 98.9 3.7 x 10-9

3454.6    
A-19 69-70 3374.9 125-zone sandstone (80,125,180,&other sst)Siltstone w/ sandstone 2.1 26 11 136.7 82.4 136.0
3443.9    
A-21 76-77 3377.3 claystone above the 125-zone sandstone Silty clay 5.3 26 11 146.4 89.9 8.2 x 10-9

3453.3
A-22 75-76 3383.2 125-zone sandstone (80,125,180,&other sst)Sandstone 2.5 NP 122.0 29.3 47.0
3458.2 82-83 3376.2 claystone above the 125-zone sandstone Silty clay 6.0 32 16 143.2 99.5 70.0

90-91 3368.2 125-zone sandstone (80,125,180,&other sst)Siltstone 3.6 22 8 137.8 89.2 89.0

A-24 58-59 3405.0 claystone above the 125-zone sandstone Silty clay 7.0 31 15 142.9 98.2 89.0
3463.0 72-73 3391.0 claystone above the 125-zone sandstone Silty clay 4.1 24 9 148.4 90.0 120.0

A-26 40-45 3418.1 125-zone sandstone (80,125,180,&other sst)Sandstone 5.5 31 15 53.0
3458.1 55-60 3403.1 claystone above the 125-zone sandstone Silty clay 6.3 32 16 90.1

75-80 3383.1 claystone above the 125-zone sandstone Silty clay 7.6 40 23 93.2

A-27 45-50 3422.4 claystone above the 125-zone sandstone Silty clay 9.6 41 24 97.2
3467.4 65-70 3402.4 claystone above the 125-zone sandstone Silty clay 7.7 34 18 98.6

85-90 3382.4 claystone above the 125-zone sandstone Silty clay 4.7 26 11 79.0
New Mexico Borings
NMB-23 35 3430.4 claystone above the 125-zone sandstone Silty clay 10.1 48 30
3465.4 42 3423.4 claystone above the 125-zone sandstone Silty clay 5.9

52 3413.4 claystone above the 125-zone sandstone Silty clay 5.9
65 3400.4 claystone above the 125-zone sandstone Silty clay 7.4
75 3390.4 claystone above the 125-zone sandstone Silty clay 8.5
80 3385.4 claystone above the 125-zone sandstone Silty clay 3.4
90 3375.4 claystone above the 125-zone sandstone Silty clay 12.9 37 20
98 3367.4 claystone above the 125-zone sandstone Silty clay 15.4 48 30

NMB-24 33 3404.4 NA Silty sandy clay 4.8 26 11
3437.4 40 3397.4 NA Sandstone 1.7

50 3387.4 claystone above the 125-zone sandstone Silty clay 10.3 42 24
 71 3366.4 125-zone sandstone (80,125,180,&other sst)Silty clayey sandstone 3.6
 75 3362.4 claystone above the 125-zone sandstone Silty clay 6.6

85 3352.4 claystone above the 125-zone sandstone Silty clay 11.4
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90 3347.4 claystone above the 125-zone sandstone Silty clay 10.9 49 30
95 3342.4 claystone below the 125-zone sandstone Silty clay 10.7

NMB-25 34 3407.1 125-zone sandstone (80,125,180,&other sst)Sandstone 2.5 125.3 3.1 x 10-6

3441.1 41 3400.1 claystone above the 125-zone sandstone Silty clay 8.9 44 26
50 3391.1 claystone above the 125-zone sandstone Silty clay 11.7
60 3381.1 claystone above the 125-zone sandstone Silty clay 9.8

 81.5 3359.6 claystone above the 125-zone sandstone Silty clay 13.4 41 24
92 3349.1 claystone above the 125-zone sandstone Silty clay 10.4

NMB-26 57 3393.6 claystone above the 125-zone sandstone Silty clay 12.7
3450.6 70 3380.6 claystone above the 125-zone sandstone Silty clay 12.1 99.0

78 3372.6 claystone above the 125-zone sandstone Silty clay 8.0 34 18 136.0 2.3 x 10-9

79 3371.6 claystone above the 125-zone sandstone Silty clay 9.3 93.7
89 3361.6 claystone above the 125-zone sandstone Silty clay 11.3 97.9
99 3351.6 claystone above the 125-zone sandstone Silty clay 9.9 97.5

NMB-27 39 3425.3 NA Silty clay and sandy gravel 9.4 41 24
3464.3 43 3421.3 125-zone sandstone (80,125,180,&other sst)Sandstone w/ silty layers 6.2 25 10

47 3417.3 125-zone sandstone (80,125,180,&other sst)Sandstone w/ silty layers 1.2 137.3 1.8 x 10-6

48 3416.3 125-zone sandstone (80,125,180,&other sst)Sandstone w/ silty layers 3.0
61 3403.3 claystone above the 125-zone sandstone Silty clay 6.6 30 14
75 3389.3 claystone above the 125-zone sandstone Silty clay 11.1
84 3380.3 claystone above the 125-zone sandstone Silty clay 11.1
91 3373.3 claystone above the 125-zone sandstone Silty clay 19.9

NMB-28 25-30 3425.6 claystone above the 125-zone sandstone Silty clay 4.0 61 40
3450.6 31 3419.6 claystone above the 125-zone sandstone Silty clay 4.1 95.4

61 3389.6 claystone above the 125-zone sandstone Silty clay 10.5 97.9
63 3387.6 claystone above the 125-zone sandstone Silty clay 10.6 45 27

 72 3378.6 claystone above the 125-zone sandstone Silty clay 10.7
81 3369.6 claystone above the 125-zone sandstone Silty clay 15.4

 94 3356.6 claystone above the 125-zone sandstone Silty clay 9.7 96.2
100 3350.6 claystone below the 125-zone sandstone Silty clay 9.6

NMB-29 25-27 3448.0 claystone above the 125-zone sandstone Silty clay 65 44
3473.0 38 3435.0 claystone above the 125-zone sandstone Silty clay 11.1 98.6

46 3427.0 claystone above the 125-zone sandstone Silty clay 12.4
54-60 3419.0 claystone above the 125-zone sandstone Silty clay 11.3 49 30 99.5

63 3410.0 claystone above the 125-zone sandstone Silty clay 11.5
71 3402.0 claystone above the 125-zone sandstone Silty clay 9.1
80 3393.0 claystone above the 125-zone sandstone Silty clay 11.5 95.8
87 3386.0 claystone above the 125-zone sandstone Silty clay 40 23
90 3383.0 claystone above the 125-zone sandstone Silty clay 15.4
97 3376.0 claystone above the 125-zone sandstone Silty clay 13.4 98.7

--- --- NA Compacted standard proctor sample 
(Red brown clay) 16.7 107.9 2.9 x 10-9
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NMB-30 15-20 3440.3 NA Silty clay 63 42
3455.3 61 3394.3 claystone above the 125-zone sandstone Silty clay 8.9 136.5 1.4 x 10-9

64 3391.3 claystone above the 125-zone sandstone Silty clay 11.5 47 29 98.1
75 3380.3 claystone above the 125-zone sandstone Silty clay 5.9 37 20 138.9 5.0x10-9

76 3379.3 claystone above the 125-zone sandstone Silty clay 11.1
 84 3371.3 claystone above the 125-zone sandstone Silty clay 13.5

96 3359.3 claystone above the 125-zone sandstone Silty clay 13.7

NMB-31 40 3427.6 claystone above the 125-zone sandstone Silty clay 10.7
3467.6 52 3415.6 claystone above the 125-zone sandstone Silty clay 9.8 44 26
 61 3406.6 claystone above the 125-zone sandstone Silty clay 10.2 129.0 6.4 x 10-9

 67.5 3400.1 claystone above the 125-zone sandstone Silty clay 11.5
74 3393.6 claystone above the 125-zone sandstone Silty clay 7.3 141.5 1.4 x 10-9

80 3387.6 claystone above the 125-zone sandstone Silty clay 10.6 131.3
81 3386.6 claystone above the 125-zone sandstone Silty clay 15.3

 95 3372.6 claystone above the 125-zone sandstone Silty clay 15.8

NMB-32 23 3423.9 125-zone sandstone (80,125,180,&other sst)Siltstone w/ sandstone 7.4
3446.9 25 3421.9 125-zone sandstone (80,125,180,&other sst)Siltstone w/ sandstone 3.8

30.5 3416.4 125-zone sandstone (80,125,180,&other sst)Siltstone w/ sandstone 6.4
39.7 3407.2 125-zone sandstone (80,125,180,&other sst)Siltstone and sandstone 6.2
43.8 3403.1 125-zone sandstone (80,125,180,&other sst)Siltstone and sandstone 5.3 112.7 1.53 x 10-5

49.5 3397.4 125-zone sandstone (80,125,180,&other sst)Siltstone and sandstone 4.7
55 3391.9 claystone above the 125-zone sandstone Silty clay 11.5
73 3373.9 claystone above the 125-zone sandstone Silty clay 11.7
80 3366.9 claystone above the 125-zone sandstone Silty clay 8.4
88 3358.9 claystone above the 125-zone sandstone Silty clay 6.2

2001 11(e)2 Investigation
TP-01 40-43 3442.7 claystone above the 125-zone sandstone Clay 9.8 49 32
3482.7 138-139 3344.7 claystone below the 125-zone sandstone Clay 9.2 45 26

221-222 3261.7 225-zone sandstone Sandstone 3.2

TP-02 30-40 3431.2 125-zone sandstone (80,125,180,&other sst)Sandstone 4.8
3461.2 122-123 3339.2 125-zone sandstone (80,125,180,&other sst)Sandstone 4.9 14.0

TP-03 30-40 3455.1 NA Sandstone 2.8
3485.1 65-70 3420.1 claystone above the 125-zone sandstone Clay 5.0 26 13

144-145 3341.1 claystone below the 125-zone sandstone Clay 6.9 37 19
216-217 3269.1 125-zone sandstone (80,125,180,&other sst)Sandstone 8.3

TP-08 50-60 3439.4 NA Clayey Sand SC 11.9 21 4 26.0
3489.4 105-106 3384.4 claystone above the 125-zone sandstone Clay CL 11.9 41 25 99.0

TP-12 20-30 3469.3 NA Clayey Sand SC 16.9 34 12 139.0 21.0
3489.3 48-50 3441.3 NA Silty Sandstone CL 8.9 46 32 99.0 8.4

TCEQ Part B Application
TCEQ-0376 (Rev. 06/02/2003)
WCS\FINAL\03047\03047.05\REVISION 12c\
APPENDIX 2.6.1 GEOLOGY\
T070501_TABLE 5-2.XLS

12 of 16
REVISION 12c

1 MAY 2007



Boring 
Number and 

Ground 
Elevation (ft 

amsl)

Depth Below 
Grade

Elevation 
(ft amsl) Model Layer Stratum*

USC 
Symbol

Moisture 
Content 

(%)

Liquid 
Limit

Plasticity 
Index

Dry 
Density 
(PCF)

Percent 
Passing 

#200 Sieve

Unconfined 
Compressive 

Strength (TSF)
Horizontal Vertical

Percent 
Porosity

Atterberg Limits Permeability (cm/sec)

TABLE 5-2
SUMMARY OF GEOTECHNICAL RESULTS

TP-13 20-22 3458.6 NA Clayey Sand SC 10.3 27 10 137.0 46.0
3478.6 65-75 3413.6 claystone above the 125-zone sandstone Clay with Sand CL 8.7 36 20 81.0 13.3

TP-04 25-30 3461.7 NA Clayey Sand with Gravel SC 10.6 26 8 12.0
3486.7 65-70 3421.7 claystone above the 125-zone sandstone Clay CL 6.8 45 29 95.0

115-120 3371.7 125-zone sandstone (80,125,180,&other sst)Sandstone 1.2
155-160 3331.7 claystone below the 125-zone sandstone Clay CL 6.0 45 27 99.0
220-225 3266.7 225-zone sandstone Sandstone 4.0

TP-05 40-45 3445.5 NA Sandstone 1.2
3485.5 75-80 3410.5 claystone above the 125-zone sandstone Clay CL 9.6 44 27 98.0

110-115 3375.5 125-zone sandstone (80,125,180,&other sst)Sandstone 1.8
155-160 3330.5 claystone below the 125-zone sandstone Clay CL 7.9 43 25 97.0
235-240 3250.5 225-zone sandstone Sandstone 6.9

PM-09 35-40 3444.6 NA Clayey Sand SC 19.2 24 7 16.0
3479.6 70-75 3409.6 claystone above the 125-zone sandstone Clay CL 8.0 44 31 91.0

115-120 3364.6 claystone above the 125-zone sandstone Clay CL 5.7 41 27 97.0
160-165 3319.6 claystone below the 125-zone sandstone Clay CL 7.1 41 26 99.0
210-215 3269.6 claystone below the 125-zone sandstone Clay with Sand CL 7.2 38 22 75.0

PM-12 --- --- NA composite-overburden-clayey sand SC 7.9 29 11 38.0
3471.13 --- --- NA composite-clay CL 8.5 35 21 98.0

--- --- NA composite-sandstone 3.6
--- --- NA composite-silty clay CL-ML 8.8 20 4 96.0
--- --- NA composite-silty sand SC 7.8 32 19 39.0

CJI 2003-2004 Investigations
B-21 108-109' 3349.2 125-zone sandstone (80,125,180,&other sst)Silty sand 0.6 111.6 7.1 x 10-7

3457.2 219-220' 3238.2 225-zone sandstone Silt 2.1 140 7.2 x 10-9 13

B-4 208-209' 3238.8 225-zone sandstone Sandy silt 2.3 136 4.2 x 10-7 17
3446.8
NMB-23 251-252' 3214.4 225-zone sandstone Siltstone 2.7 149 3.0 x 10-9 8
3465.4
NMB-24 220-221' 3217.4 225-zone sandstone Sandy siltstone 1.0 135 1.6 x 10-8 18
3437.4
A-22 248-249' 3210.2 225-zone sandstone Siltstone 4.3 129 3.2 x 10-8 20
3458.2
CJI 2005 Investigations
B-31A 73.5-74' 3379.5 claystone above the 125-zone sandstone Clay 12.8 55 38 126.1 98.0 6.5 x 10-10 27
3453.6 81.5-82' 3371.5 125-zone sandstone (80,125,180,&other sst)Siltstone 3.7 NT NT 153.4 NT 2.4 x 10-9 11

95.5-96' 3357.5 125-zone sandstone (80,125,180,&other sst)Siltstone 6.8
104-104.5' 3349.0 claystone above the 125-zone sandstone Claystone 9.3
114.5-115' 3338.5 claystone below the 125-zone sandstone Claystone 8.1
124.5-125' 3328.5 claystone below the 125-zone sandstone Claystone 10.9
134-134.5' 3319.0 claystone below the 125-zone sandstone Claystone 11.4
147.5-148' 3305.5 125-zone sandstone (80,125,180,&other sst)Siltstone 6.1 34 22 145.1 34.0 2.8 x 10-8 15
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B-32A 100-100.5' 3370.0 125-zone sandstone (80,125,180,&other sst)Siltstone 9.1 34 21 134.8 95.0 2.9 x 10-8 21
3469.8 119-119.5' 3351.0 125-zone sandstone (80,125,180,&other sst)Siltstone 11.5 48 32 126.6 98.0 6.1 x 10-10 26

125-125.5' 3345.0 claystone below the 125-zone sandstone Claystone 10.9
135-135.5' 3335.0 claystone below the 125-zone sandstone Claystone 10.7
146-146.5' 3324.0 claystone below the 125-zone sandstone Claystone 21.9
154.5-155' 3315.5 claystone below the 125-zone sandstone Claystone 15.1
162-162.5' 3308.0 claystone below the 125-zone sandstone Claystone 19.7
178-178.5' 3292.0 claystone below the 125-zone sandstone Claystone 18.7
184.5-185' 3285.5 claystone below the 125-zone sandstone Claystone 18.1

B-56 125-125.5' 3360.0 125-zone sandstone (80,125,180,&other sst)Siltstone 6.6 21 7 142.8 99.0 3.8 x 10-9 17
3485.5 137-137.5' 3348.0 125-zone sandstone (80,125,180,&other sst)Sandstone 5.2 18 1 143.7 22.0 1.8 x 10-9 16

142.5-143' 3342.5 125-zone sandstone (80,125,180,&other sst)Sandstone 5.6
152.5-153' 3332.5 claystone below the 125-zone sandstone Clay 11.2
162.5-163' 3322.5 claystone below the 125-zone sandstone Clay 11.8
172.5-173' 3312.5 claystone below the 125-zone sandstone Clay 8.9
182-182.5' 3303.0 claystone below the 125-zone sandstone Clay 9.5
192-192.5' 3293.0 claystone below the 125-zone sandstone Clay 11.9
199.5-200' 3285.5 125-zone sandstone (80,125,180,&other sst)Sandstone 9.2 26 4 129.2 18.0 3.0 x 10-6 25

B-57 137 – 137.5’ 3350.0 claystone above the 125-zone sandstone Claystone 5.0 39 26 148.5 83.0 1.6 x 10-8 14
3487.3 140.5 – 141’ 3346.5 125-zone sandstone (80,125,180,&other sst)Siltstone 1.5 NT NT 161.3 NT 7.5 x 10-10 6

150.5 – 151’ 3336.5 claystone below the 125-zone sandstone Clay 10.7
160.5 – 161’ 3326.5 claystone below the 125-zone sandstone Clay 7.3
170.5 – 171’ 3316.5 claystone below the 125-zone sandstone Clay 12.0
180.5 – 181’ 3306.5 claystone below the 125-zone sandstone Clay 10.8
193.5 – 194’ 3293.5 125-zone sandstone (80,125,180,&other sst)Sandstone 5.5 27 13 147.3 19.0 2.4 x 10-9 14

B-58 134 – 134.5’ 3351.0 claystone above the 125-zone sandstone Clay 7.1 32 18 140.0 100.0 1.1 x 10-9 18
3485.0 141 – 141.5’ 3344.0 125-zone sandstone (80,125,180,&other sst)Siltstone 7.0 22 4 142.5 89.0 2.0 x 10-8 17

151 – 151.5’ 3334.0 125-zone sandstone (80,125,180,&other sst)Siltstone 8.8
161 – 161.5’ 3324.0 claystone below the 125-zone sandstone Claystone 11.4
171 – 171.5’ 3314.0 claystone below the 125-zone sandstone Claystone 9.6
181 – 181.5’ 3304.0 claystone below the 125-zone sandstone Claystone 6.8
192 – 192.5’ 3293.0 claystone below the 125-zone sandstone Claystone 10.9
203.5 – 204’ 3281.5 125-zone sandstone (80,125,180,&other sst)Siltstone 3.2 NT NT 154.4 8.0 2.6 x 10-9 10

B-59 97-97.5' 3380.0 125-zone sandstone (80,125,180,&other sst)Siltstone 5.5 19 8 144.0 56.0 2.3 x 10-8 16
3477.2 105.5 – 106’ 3371.5 claystone above the 125-zone sandstone Claystone 7.3

115.5 – 116’ 3361.5 claystone above the 125-zone sandstone Claystone 11.8
129.5 – 130’ 3347.5 125-zone sandstone (80,125,180,&other sst)Siltstone 3.1 22 14 156.2 72.0 1.0 x 10-8 9
139.5 – 140’ 3337.5 claystone below the 125-zone sandstone Claystone 7.8
149.5 – 150’ 3327.5 claystone below the 125-zone sandstone Claystone 11.7
159 – 159.5’ 3318.0 claystone below the 125-zone sandstone Claystone 6.8
162.5 – 163’ 3314.5 125-zone sandstone (80,125,180,&other sst)Siltstone 6.1 30 14 143.4 1.0 1.6 x 10-8 17
166 – 166.5' 3311.0 claystone below the 125-zone sandstone Claystone 6.4
174.5 – 175’ 3302.5 claystone below the 125-zone sandstone Claystone 7.2
184 – 184.5' 3293.0 claystone below the 125-zone sandstone Claystone 7.3
199.5 – 200’ 3277.5 125-zone sandstone (80,125,180,&other sst)Siltstone 6.1 31 18 145.7 65.0 1.4 x 10-7 15

B-60 107 - 107.5' 3360.0 125-zone sandstone (80,125,180,&other sst)Siltstone 7.4 NT NT 139.1 NT 1.0 x 10-7 19
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Boring 
Number and 

Ground 
Elevation (ft 

amsl)

Depth Below 
Grade

Elevation 
(ft amsl) Model Layer Stratum*

USC 
Symbol

Moisture 
Content 

(%)

Liquid 
Limit

Plasticity 
Index

Dry 
Density 
(PCF)

Percent 
Passing 

#200 Sieve

Unconfined 
Compressive 

Strength (TSF)
Horizontal Vertical

Percent 
Porosity

Atterberg Limits Permeability (cm/sec)

TABLE 5-2
SUMMARY OF GEOTECHNICAL RESULTS

3467.8 118 - 118.5' 3349.0 125-zone sandstone (80,125,180,&other sst)Siltstone 6.1 22 6 145.3 58.0 1.7 x 10-8 15
125.5 - 126' 3341.5 125-zone sandstone (80,125,180,&other sst)Siltstone 7.9
137 - 137.5' 3330.0 claystone below the 125-zone sandstone Claystone 10.5
144 - 144.5' 3323.0 claystone below the 125-zone sandstone Claystone 9.1
154 - 154.5' 3313.0 claystone below the 125-zone sandstone Claystone 12.5
169 - 169.5' 3298.0 125-zone sandstone (80,125,180,&other sst)Sandstone 4.9 NT NT 149.7 NT 9.2 x 10-9 13

B-61 121 – 121.5' 3361.0 125-zone sandstone (80,125,180,&other sst)Siltstone 5.6 30 15 147.9 88.0 3.6 x 10-9 14
3482.9 136 – 136.5’ 3346.0 125-zone sandstone (80,125,180,&other sst)Siltstone 8.3 19 0 136.7 36.0 8.2 x 10-8 20

146 – 146.5’ 3336.0 claystone below the 125-zone sandstone Claystone 6.6
156 - 156.5’ 3326.0 125-zone sandstone (80,125,180,&other sst)Siltstone 6.1
166 – 166.5’ 3316.0 claystone below the 125-zone sandstone Claystone 12.1
174 – 174.5’ 3308.0 claystone below the 125-zone sandstone Claystone 9.0
187.5 – 188’ 3294.5 claystone below the 125-zone sandstone Claystone 11.6
200 – 200.5’ 3282.0 125-zone sandstone (80,125,180,&other sst)Siltstone 12.2 NT NT 127.5 22.0 2.8 x 10-7 25

B-62 136-136.5' 3349.2 125-zone sandstone (80,125,180,&other sst)Siltstone 7.8 NS NS 139.3 86.0 1.6 x 10-9 19
3485.2
B-63 132-132.5' 3351.0 125-zone sandstone (80,125,180,&other sst)Sandstone 6.2 18 4 144.3 60.0 4.4 x 10-9 16
3483.2
B-64 97-97.5' 3375.9 claystone above the 125-zone sandstone Clay 11.7 53 35 127.4 99.0 2.2 x 10-9 26
3472.9 113-113.5' 3359.9 125-zone sandstone (80,125,180,&other sst)Siltstone 2.1 20 4 161.3 19.0 6.3 x 10-10 6

123-123.5' 3349.9 claystone above the 125-zone sandstone Claystone 7.1 30 17
B-65 97-97.5' 3374.6 claystone above the 125-zone sandstone Claystone 17.6 53 26 111.3 99.0 1.4 x 10-8 37
3471.6 107.5-108' 3364.1 claystone above the 125-zone sandstone Claystone 15.9 35 19
B-66 97 – 97.5’ 3375.0 claystone above the 125-zone sandstone Clay 17.8 55 34 111.7 100.0 2.2 x 10-9 35
3472.0 108.5 – 109’ 3363.5 claystone above the 125-zone sandstone Clay 7.6 38 20

118 – 118.5’ 3354.0 claystone above the 125-zone sandstone Clay 11.0 42 19
B-67 103-103.5' 3373.9 claystone above the 125-zone sandstone Clay 17.6 58 37 110.2 100.0 1.0 x 10-8 38
3476.9 115-115.5' 3361.9 125-zone sandstone (80,125,180,&other sst)Siltstone 5.3 18 1 142.4 57.0 2.1 x 10-7 17

124-124.5' 3352.9 claystone above the 125-zone sandstone Clay 7.6 30 14
B-68 113 – 113.5’ 3363.6 claystone above the 125-zone sandstone Claystone 16.6 29 15
3476.6 119.5 – 120’ 3357.1 claystone above the 125-zone sandstone Claystone 13.3 30 17

129.5 – 130’ 3347.1 claystone above the 125-zone sandstone Claystone 7.0 36 20
B-69 105-105.5 3363.0 claystone above the 125-zone sandstone Claystone 8.7 34 19
3467.8 116.5-117 3342.3 claystone above the 125-zone sandstone Claystone 9.4 32 20
B-83 41 3407.0 claystone above the 125-zone sandstone Claystone 9.12 127.0 8.6
3448.0 43.5 3404.5 claystone above the 125-zone sandstone Claystone 9.4 133.0 14.8

44 3404.0 claystone above the 125-zone sandstone Claystone 8.5 135.0 22.2
46 3402.0 claystone above the 125-zone sandstone Claystone 13.0 120.7

47.5 3400.5 claystone above the 125-zone sandstone Claystone 11.7 130.4
49.5 3398.5 claystone above the 125-zone sandstone Claystone 12.0 125.2
70.5 3377.5 125-zone sandstone (80,125,180,&other sst)Sandstone 4.0 143.0 118.9
71.5 3376.5 125-zone sandstone (80,125,180,&other sst)Sandstone 0.5 158.7
72 3376.0 125-zone sandstone (80,125,180,&other sst)Sandstone 8.9 127.2

72.5 3375.5 125-zone sandstone (80,125,180,&other sst)Sandstone 6.4 137.9 24.0
73 3375.0 125-zone sandstone (80,125,180,&other sst)Sandstone 8.9 128.3
74 3374.0 125-zone sandstone (80,125,180,&other sst)Sandstone 5.8 130.9 88.2

TCEQ Part B Application
TCEQ-0376 (Rev. 06/02/2003)
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Boring 
Number and 

Ground 
Elevation (ft 

amsl)

Depth Below 
Grade

Elevation 
(ft amsl) Model Layer Stratum*

USC 
Symbol

Moisture 
Content 

(%)

Liquid 
Limit

Plasticity 
Index

Dry 
Density 
(PCF)

Percent 
Passing 

#200 Sieve

Unconfined 
Compressive 

Strength (TSF)
Horizontal Vertical

Percent 
Porosity

Atterberg Limits Permeability (cm/sec)

TABLE 5-2
SUMMARY OF GEOTECHNICAL RESULTS

100 3348.0 claystone above the 125-zone sandstone Clay 10.6 110.5 4.7
100.5 3347.5 claystone above the 125-zone sandstone Clay 12.8 123
101.5 3346.5 claystone below the 125-zone sandstone Clay 11.3 123 10.1
103 3345.0 claystone below the 125-zone sandstone Clay 11.3 125.2 6.3
104 3344.0 claystone below the 125-zone sandstone Clay 14.2 120.9

104.5 3343.5 claystone below the 125-zone sandstone Clay 13.8 119
130 3318.0 125-zone sandstone (80,125,180,&other sst)Claystone then Sandstone 10.6 121.0 12.4
131 3317.0 125-zone sandstone (80,125,180,&other sst)Sandstone 4.3 137.5

131.5 3316.5 125-zone sandstone (80,125,180,&other sst)Sandstone 6.2 135.1 60.8
170 3278.0 claystone below the 125-zone sandstone Clay 11.3 119.9 19.4

170.5 3277.5 claystone below the 125-zone sandstone Clay 11.4 126.0 15.5
171 3277.0 claystone below the 125-zone sandstone Clay 10.9 120.7 17.0
172 3276.0 claystone below the 125-zone sandstone Clay 14.1 120.1

173.5 3274.5 claystone below the 125-zone sandstone Clay 12.1 120.1
179.5 3268.5 claystone below the 125-zone sandstone Clay 14.8 118.4
211 3237.0 225-zone sandstone Sandstone 8.8 126.7 20.9

211.5 3236.5 225-zone sandstone Sandstone 9.2 129.0 35.9
212.5 3235.5 225-zone sandstone Sandstone 9.8 127.0 67.3
213.5 3234.5 225-zone sandstone Sandstone 13.3 123.2
214.5 3233.5 225-zone sandstone Sandstone 11.7 124.8
216.5 3231.5 225-zone sandstone Sandstone 10.5 130.8
240.5 3207.5 claystone below the 125-zone sandstone Clay 13.7 115.4 7.4
292 3156.0 claystone below the 125-zone sandstone Clay 12.9 116.4 6.6

294.5 3153.5 claystone below the 125-zone sandstone Clay 10.6 124.5
296.5 3151.5 claystone below the 125-zone sandstone Clay 10.2 129.1
297 3151.0 claystone below the 125-zone sandstone Clay 11.0 122.8

*Stratum descriptions are summaries taken from detailed description provided on corresponding borehole logs.
**Where sample depth is given as a range, the upper limit was used to calculate the corresponding elevation.

NA: not applicable, sample is above the Dockum Group or was composited
NT - Not Testable
NS - No Sample
sst - sandstone and/or siltstone
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Sample ID Quartz K-
Feldspar Plagioclase Calcite Hematite Total Clay Illite/

Smectite %S in I/S Illite&
Mica Kaolilnite Chlorite

Starting 
Moisture 

(%)

Final 
Moisture 

(%)
%Swell

T19 R95 46 1 Tr 1 14 38 31 20-30 18 46 5 8.5 30.8 5.46  
T12 R81 47 1 Tr 0 10 42 26 20-30 12 55 8 8.5 30.5 5.26
T13 R39 46 0 1 9 7 37 29 20-30 18 45 8 8.5 30.1 8.73
T12 R51 42 Tr 1 1 10 46 28 20-30 17 46 9 8.5 33.6 7.51
B-31A (130') 43 1 5 0 7 44 32 20-30 27 31 10 8.5 24.4 3.87
B-57 (170') 28 1 2 0 11 58 40 20-30 29 25 6 8.5 31.6 8.39
B-59 (155') 50 1 8 1 6 34 28 20-30 31 34 7 8.5 28.7 4.18
B-60 (155') 28 0 1 0 9 62 50 40-50 28 17 5 8.5 33.7 7.07
B-66 (125') 33 1 2 0 7* 57 51 40-50 24 21 4 8.5 29.0 7.16
B-68 (130') 26 0 1 Tr 5 68 77 40-50 15 6 2 8.5 27.2 8.81
*includes 1% siderite

Clay

GRVL VCRS CRS MED FINE/VFIN CRS MED FINE VFIN (%)

T19 R95 0.0 0.0 0.0 0.0 0.0 4.3 12.9 16.6 17.5 48.8 Shale
T12 R81 0.0 0.0 0.0 0.0 0.0 1.4 10.7 13.1 21.7 53.1 Shale
T13 R39 0.0 0.0 0.0 0.0 0.3 4.3 7.8 15.7 26.0 45.8 Shale
T12 R51 0.0 0.0 0.0 0.0 0.0 1.4 5.9 14.5 27.2 51.1 Shale vslty
B-31A (130') 0.0 0.0 0.0 0.0 15.2 14.6 15.3 18.2 17.7 18.9 Shale vslty
B-57 (170') 0.0 0.0 0.0 0.0 0.0 0.4 3.9 16.9 32.6 46.3 Shale
B-59 (155') 0.0 0.0 0.0 0.0 4.8 11.0 21.3 24.7 20.5 17.6 Shale
B-60 (155') 0.0 0.0 0.0 0.0 0.0 0.5 5.6 17.7 29.7 46.6 Shale
B-66 (125') 0.0 0.0 0.0 0.0 6.0 11.5 15.4 18.6 21.0 27.5 Shale
B-68 (130') 0.0 0.0 0.0 0.0 0.6 2.5 6.3 12.1 21.0 57.6 Shale
Tr = Trace (<0.5%)

TABLE 5-3

 Swell Test Analysis Whole Rock Mineralogy (Weight %) Relative Clay Abundance (Normalized to 100%)

DOCKUM GROUP CLAYSTONE MINERALOGY AS DETERMINED BY X-RAY DIFFRACTION AND PARTICLE SIZE ANALYSES
AND DOCKUM GROUP CLAYSTONE SWELL TEST RESULTS

Particle Size Analysis

Silt %Sand %
Sample ID Lithology
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Monitor Well/
Piezometer

Reference
Boring

Screen Interval
(feet bgs)

Completion 
Zone

7G B-4 Plugged NA
4G1 B-5 Plugged NA
4G2 B-5 Plugged NA
4G3 B-5 Plugged NA
4C B-7 169-191 180
2G B-10 Plugged NA
11D B-20 Plugged 225
5E B-30 145-155 180
5C B-39 173-193 180
6B1 B-48 191-201 180
6B2 B-48 262-272 225
9G1 B-21 Plugged NA
9G2 B-21 Plugged NA
9G3 B-21 Plugged NA

Monitor Well/
Piezometer

Reference
Boring

Screen Interval
(feet bgs)

Completion 
Zone

A-16 A-16 27-37 OAG
A-22 A-22 245-255 225
A-24 A-24 257-267 225

NMB-23 NMB-23 251-261 225
NMB-24 NMB-24 210-230 225

TABLE 6-1 
MONITOR WELL AND PIEZOMETER SUMMARY

1998 11(e)2 Siting Investigation
Holt

1993 RCRA Site Investigation
Terra Dynamics/Holt
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TABLE 6-1 
MONITOR WELL AND PIEZOMETER SUMMARY

Monitor Well/
Piezometer

Reference
Boring

Screen Interval
(feet bgs)

Completion 
Zone

DW-32A B-32 212.5-227.5 225
DW-32B B-32 229.5-244.5 225
DW-33A B-33 215-230 225
DW-33B B-33 230-245 225
DW-34A B-34 218-233 225
DW-34B B-34 232-247 225
DW-35A B-35 218-233 225
DW-35B B-35 233-248 225
DW-36A B-36 223-238 225
DW-36B B-36 238-253 225
MW-1A B-1 241-256 225
MW-1B B-1 255.5-270.5 225
MW-2A B-2 245-260 225
MW-2B B-2 258-273 225
MW-3A B-3 249-264 225
MW-3B B-3 264-279 225
MW-4A B-4 252-267 225
MW-4B B-4 267.5-282.5 225
SW-32 B-32 117-127 125
SW-33 B-33 135.5-145.5 125
SW-34 B-34 108-118 125
SW-35 B-35 113-123 125
SW-36 B-36 108-118 125

1996 - 1998 RCRA Monitor Well Installation
Espey, Huston and Associates
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TABLE 6-1 
MONITOR WELL AND PIEZOMETER SUMMARY

Monitor Well/
Piezometer

Reference
Boring

Total Depth
(feet bgs)

Completion 
Zone

PZ-1 PZ-1 115 OAG
PZ-2 PZ-2 110 OAG
PZ-3 PZ-3 80 OAG
PZ-4 PZ-4 115 OAG
PZ-5 PZ-5 95 OAG
PZ-6 PZ-6 80 OAG
PZ-7 PZ-7 70 OAG
PZ-8 PZ-8 70 OAG
PZ-9 PZ-9 80 OAG
PZ-10 PZ-10 95 OAG
PZ-11 PZ-11 80 OAG
PZ-12 PZ-12 90 OAG
PZ-13 PZ-13 90 OAG
PZ-14 PZ-14 85 OAG
PZ-15 PZ-15 95 OAG
PZ-16 PZ-16 96 OAG
PZ-17 PZ-17U 93 OAG
PZ-18 PZ-18U 75 OAG
PZ-19 PZ-19U 110 OAG
PZ-20 PZ-20U 100 OAG
PZ-21 PZ-21 70 OAG
PZ-22 PZ-22B 125 OAG
PZ-23 PZ-23B 120 OAG
PZ-24 PZ-24B 100 OAG
PZ-25 PZ-25 45 OAG
PZ-26 PZ-26 50 OAG
PZ-27 PZ-27 50 OAG
PZ-28 PZ-28 70 OAG
PZ-29 PZ-29U 85 OAG
PZ-30 PZ-30U 40 OAG
PZ-31 PZ-31 60 OAG
PZ-32 PZ-32 100 OAG
PZ-33 PZ-33 83 OAG
PZ-34 PZ-34 55 OAG

1999 Texas Tech Investigation
Texas Tech University
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TABLE 6-1 
MONITOR WELL AND PIEZOMETER SUMMARY

Monitor Well/
Piezometer

Reference
Boring

Screen Interval
(feet bgs)

Completion 
Zone

PM-01 TP-05 52-57 OAG
PM-02 TP-05 113.5-123.5 125
PM-03 TP-05 219-229 225
PM-04 TP-04 53-58 OAG
PM-05 TP-04 126-131 125
PM-06 TP-04 217-227 225
PM-07 PM-09 45-55 OAG
PM-08 PM-09 80-90 80
PM-09 PM-09 197-207 180
PM-10 PM-12 18-23 OAG
PM-11 PM-12 125-135 125
PM-12 PM-12 180-190 180
TP-01 TP-01 225-240 225
TP-02 TP-02 110-120 125
TP-03 TP-03 212-227 225
TP-04 TP-04 217-227 225
TP-05 TP-05 218-228 225
TP-06 PM-09 110-120 other
TP-07 PM-12 140-150 other
TP-08 TP-08 110-120 125
TP-09 TP-09 110-120 125
TP-10 TP-08 80-100 other
TP-11 TP-09 60-70 other
TP-12 TP-12 47-57 OAG
TP-13 TP-13 32.5-42.5 OAG

Monitor Well/
Piezometer

Reference
Boring

Screen Interval
(feet bgs)

Completion 
Zone

NMP-01 NMP-01 201.5-226.5 225
TP-14 B-T3 46-51 OAG

LG-MW1 LG-B7 214-229 225
LG-MW2 LG-B9 217-232 225
LG-MW3 LG-B3 221-236 225
MW-5EA B-5EA 221-241 225
MW-5EB B-5EA 86-106 125
MW-19A B-19A 238-258 225
MW-11A B-11A 250-270 225
MW-11B B-19A 238-258 225
MW-11C B-11C 250-270 225

1999 11(e)2 Siting Investigation
CJI

2003-2004 Field Investigations
CJI
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TABLE 6-1 
MONITOR WELL AND PIEZOMETER SUMMARY

Monitor Well/
Piezometer

Reference
Boring

Screen Interval
(feet bgs)

Completion 
Zone

PZ-36 PZ-36 65-75 OAG
PZ-37 PZ-37 61-71 OAG
PZ-38 PZ-38 97-107 OAG
PZ-39 PZ-39 74-84 OAG
PZ-40 PZ-40 81.5-91.5 OAG
TP-15 B-71 46-61 OAG
TP-16 B-70 44-54 OAG
TP-17 B-57 40-50 OAG
TP-18 B-58 48.5-58.5 OAG
TP-19 B-59 39-49 OAG
TP-20 B-72 54-64 OAG
TP-21 B-61 190-200 180
TP-22 B-56 196.5-206.5 180
TP-23 B-57 186-206 180
TP-24 B-58 185-205 180
TP-25 B-59 194.5-204.5 180
TP-26 B-32A 162-187 180*
TP-27 B-60 163-188 180
TP-28 B-31A 142-167 180
TP-29 B-57 165-175 other
TP-30 B-63 39-49 OAG
TP-31 B-73 31-41 OAG
TP-32 B-74 41.5-51.5 OAG
TP-33 B-75 41.5-51.5 OAG
TP-34 B-76 38-48 OAG
TP-35 B-77 42.5-52.5 OAG
TP-36 B-78 44-54 OAG
TP-37 B-79 43-53 OAG
TP-38 B-80 35.5-45.5 OAG
TP-39 B-81 29-39 OAG
TP-40 B-82 19.5-29.5 OAG

*TP-26 is installed in red beds at the approximate elevation of the 180-foot zone 
  in adjacent borings.  
The 180-foot zone is absent in TP-26.

2005 Field Investigations
CJI
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TABLE 6-1 
MONITOR WELL AND PIEZOMETER SUMMARY

Monitor Well/
Piezometer

Reference
Boring

Screen Interval
(feet bgs)

Completion 
Zone

TP-41 B-61 31.5-41.5 OAG
TP-42 B-84 28-38 OAG
TP-43 B-88 14-24 OAG
TP-44 B-89 7-12 OAG
TP-45 B-31A 7-17 OAG
TP-46 B-90 21-31 OAG
TP-47 B-85 55-65 OAG
TP-48 B-86 37-47 OAG
TP-49 B-87 35-45 OAG
TP-50 B-92 161.5 -171.5 125
TP-51 B-58 147.5-157.5 125
TP-52 B-95 133-143 125
TP-53 B-97 117-127 125
TP-54 B-19A 114-129 125

TP-55 B-99 200.5-210.5 between 125 
and 180

TP-56 B-98 173.5-183.5 180
TP-57 B-91 208-218 180
TP-58 B-92 214-224 180
TP-59 B-97 182-192 180
TP-60 B-96 185-200 180
TP-61 B-95 202-212 180

MW-11A1 B-11A 155-170 180
MW-11B1 B-19A 150-160 180
MW-11C1 B-11C 155-175 180

bgs: below ground surface

2006 Field Investigation
CJI
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