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The groundwater quality in the region around Ancona, lllinois, is variable and often exceeds the
secondary drinking water standards.

Figures 1-4 show the total dissolved solids (TDS) and sodium concentrations for all of the wells in the
Illinois State Water Survey database with locational information; Figure 5 shows only wells that are
coded as either being in a shallow aquifer or have a reported depth of less than 500 feet. Of the 1,280
samples in our database with TDS values, 80 samples (6%) were over the value of 2,020 mg/L found at
your well of interest. Similarly, 27 of the 877 samples (3%) in our database with sodium (Na) values were
over the value of 796 mg/L found at your well of interest. For the samples with reported well depths, we
see a pattern of poor water quality at shallow depths less than 400 feet and at deeper depths greater
than 1,700 feet. The lower TDS values at intermediate depths include sandstones that we believe are
recharged in the Starved Rock area, where they are exposed to the surface.
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Figure 1a: Total dissolved solids (TDS) concentration from all wells in the lllinois State Water Survey database.
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Figure 1b: Close up of the Ancona region.
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Figure 2: Total dissolved solids concentrations in ISWS Water Quality Database (80 of 1,280 samples over 2020 mg/L)
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Figure 3: Total dissolved solids vs well depth.
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Figure 4: Sodium concentrations in the ISWS Water Quality Database (27 or 877 samples over 796 mg/L).
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Figure 5a: TDS concentration for wells that are either in a shallow aquifer or have a reported depth of less than 500 feet.
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Figure 5b: Close up of the Ancona region.



As part of Northern Illinois Gas Company’s petitions to construct the Ancona and Garfield gas storage
fields, they collected samples from 63 farm wells in the area in 1962 and 1963 prior to the start of gas
injection. The ISWS analyzed the water for each sample, and the Illinois State Geological Survey assisted
with the collection of gas samples that were sent to a lab in Indiana for analysis. Each sample was given
a number and plotted on maps as part of the petition dockets. | have also attached the gas results that
are in the dockets. The water quality results were not included in the dockets so | have attached a scan
of our paper records and a summary spreadsheet of the data. The scan includes some duplicate water
analyses and some gas analyses. | could not find any reports relating to this data other than a short
reference in the testimony of Wendell Cleaver included as part of the docket. The TDS concentrations
for these samples have a similar distribution as all of the data although the mean is a little higher (1,034
mg/L vs 916 mg/L). This data may be helpful in tracking any changes in groundwater quality that may
have occurred over these gas fields.
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Figure 6: Total dissolve solids concentrations from 1962-1963 Ancona-Garfield Study, 5 of 63 samples over 2,020 mg/L

In summary, the concentrations of water quality parameters at your well of interest are at the high end
of the normal range. Without a more detailed groundwater quality study of current conditions in the
area, it is not possible to determine if the poor water quality in you well of interest is natural or from
any nearby pumping/injection activities.

Disclaimer: This information was developed by the Prairie Research Institute at the University of lllinois.
The information is preliminary and subject to revision but is being made available to meet the need for
timely best science on the condition that neither the Board of Trustees of the University of Illinois nor
the authors shall be liable for errors, omissions, or claims for damages arising from any use of the
information. Citations to the information should acknowledge its preliminary nature.



Ancona-Garfield Farm Well Data

Alkalinity Hardness, t
Well (mg/Las | Cl,d Fe, t (mg/Las | NO3,t| TDS

Sample | Subsample | depth | AqCode | fips | twn | rng | sec | plot | Lambert_x | Lambert_y | lab # Date CaC03) | (mg/L) | (ng/L) CaC03) | (mg/L) | (mg/L)
1 40 105 |30N |O3E 33|1G 3171800 2911923|0157978 6/13/1962 188 160 300 1550 660 2309
1|A 105 105 |30N |O3E |33 |]1G 3171800 2911923|0160114 5/1/1963 336 37 7600 466 1.4 578
2 65 105 |30N |O3E |33 |8H 3167180 2912583|0157979 6/13/1962 300 112 300 849 395 1267
3 35(0101 105 |30N |O3E |33 |1A 3171800 2907963]0157980 7/1/1962 324 110 200 867 415 1186
4 70 105 |30N |O3E |28 |7H 3167894 2917782|0157981 6/5/1962 200 58 200 556 310 907
5 25(0101 105 |30N |O3E |28 |8A 3167234 2913162|0157982 6/14/1962 236 7 100 382 38.8 491
6 40 105 |30N |O3E |32 |1H 3166494 2912324]0157983 6/14/1962 252 40 600 781 450 1282
7 122 105 |30N |O3E |29 |4A 3164541 2913008|0157984 6/14/1962 324 75 300 635 58.7 858
8 30{0101 105 |30N |O3E |29 |4A 3164541 2913008|0157985 6/14/1962 368 145 1200 1140 275 1908
9 85 105 |30N [O3E |25 |5H 3185098 2918280]0157986 6/12/1962 308 11 6300 770 20.4 1321
10 45(0101 099 |30N |O2E |25 |1G 3155788 2916919|0157987 6/12/1962 312 11 6400 760 19.7 1321
11 112]2020 099 |30N |O2E |25 |8H 3151168 2917579]0157988 6/15/1962 912 100f 4800 170 2.8 1290
12 35/0101 099 |30N |02E |25 |8H 3151168 2917579]0157989 6/15/1962 200 20 1100 370 48.7 525
13 30{0101 099 |30N |O2E [14 |5A 3147873 2923151|0157990 6/15/1962 284 31 1000 580 58.7 858
14 30{0101 099 |30N |O02E [14 |1A 3150513 2923151|0157991 6/15/1962 256 28 600 398 71.3 572
15 126 105 |30N |O3E |32 |4A 3164514 2907704]0157992 6/13/1962 388 125 200 896 193 1280
16 30{0101 105 |30N [O3E |32 |8A 3161874 2907704]0157993 6/13/1962 256 30] 3100 486 97.5 685
17 28(0101 105 |30N |O3E |32 |8A 3161874 2907704|0157994 6/13/1962 260 35 2500 488 95.2 639
18 190 099 |30N |O02E |15 |1A 3145232 2922985|0157995 6/16/1962 999 1725 800 82 13| 4372
19 30{0101 099 |30N |O2E |15 |2A 3144572 2922985|0157996 6/16/1962 384 120 200 566 80 908
20 25/0101 099 |30N |02E |15 |1A 3145232 2922985|0157997 6/16/1962 810 440 200 1440 235 2083
21 30{0101 099 |30N |02E |23 |2H 3149907 2922483]0157998 6/15/1962 236 100 500 724 122 1036
22 18112020 099 |30N |O2E |23 |2H 3149907 2922483]0157999 6/15/1962 196 90| 4700 624 95.2 923
23 2410101 105 |30N [O3E |34 |2H 3176374 2912691|0158960 | 10/18/1962 496 44 1500 672 1.6 757
24 22(0101 105 |30N |O3E |34 |2H 3176374 2912691|0158961 | 10/18/1962 436 51 2200 608 2.2 686
25 214 105 |30N |O3E |34 |1E 3177034 2910711|0158962 | 10/18/1962 564 13 100 130 3.6 634
27|A 45 105 |30N |O3E |34 |8A 3172414 2908071|0158964 | 10/18/1962 460 1 2600 420 3.6 468
27 35/0101 105 |30N [O3E |34 |8A 3172414 2908071|0158963 | 10/18/1962 216 43| 14000 542 2.9 839
28 45(0101 105 |30N [O3E |30 |1D 3161168 2914885|0158965 | 10/18/1962 384 17 300 426 2.9 535
29 190 105 |30N [O3E |29 |8A 3161901 2913008|0158966 | 10/18/1962 999 285 3800 68 14| 2742
30 58/0101 105 |30N [O3E |29 |8A 3161901 2913008|0158967 | 10/18/1962 388 12 800 362 1.3 547
31 28(0101 105 |30N |O3E |30 1A 3161168 2912905|0158968 | 10/18/1962 524 24 1100 402 4.5 746
32 85 105 |30N [O3E |28 |5D 3169214 2915142|0158969 | 10/19/1962 468 1 2500 330 4.2 478
33 30/0101 105 |30N |[O3E |30 |5H 3158528 2917525|0158970 | 10/19/1962 220 10| 2800 394 5.2 861
34 32(0101 105 |30N |O3E |31 |1H 3161150 2912215|0158971 | 10/19/1962 212 73 1800 630 140 1125
35 127 105 |29N |[O3E |03 |]1B 3176970 2903364|0158972 | 10/25/1962 756 36 900 96 3.6 894
36 15]0101 105 |29N |[O3E |03 |2B 3176310 2903364|0158973 | 10/25/1962 16 1 1300 38 7.4 66
38 1810101 105 |30N [O3E |27 |8D 3172448 2915381|0158974 11/1/1962 332 60 600 1160 438 1656
40 28/0101 099 |30N |O02E [24 |4A 3153810 2918169|0159096 12/1/1962 228 55 100 684 112 1098
40(A 103[2020 099 |30N |O02E [24 |4A 3153810 2918169|0159097 12/1/1962 828 100 200 192 1.6 1182




Ancona-Garfield Farm Well Data

41 1102020 099 |30N [02E |25 |2A 3155128 2912959|0159098 12/1/1962 368 9 0 272 5.1 526
42 20]0101 105 [30N |O3E (31 |7G 3157190 2911555|0159099 12/1/1962 370 49 100 750 54.3] 1094
43 25]0101 105 [30N |O3E (30 |3H 3159848 2917525|0159100 12/1/1962 312 9 100 454 1.9 800
44 100 105 [30N |O3E (32 |7H 3162534 2912324|0159101 12/1/1962 999 87 0 140 13.8] 1388
45 25 105 |[30N |O3E |29 |1E 3166521 2915648|0159103 12/1/1962 336 175 0 828 53.8] 1208
45 200{0101 105 |[30N |O3E |29 |1E 3166521 2915648|0159102 12/1/1962 416 155 100 1085] 138.9] 1746
47 30]0101 105 [30N |O3E (31 |1H 3161150 2912215|0159104 12/1/1962 248 3 200 290 10.6 340
49 75 105 |[30N |O3E |27 |8E 3172448 2916041|0160116 5/1/1963 326 3| 1600 156 5.7 340
50 87 105 |[30N |O3E |29 |[8E 3161901 2915648|0160117 5/1/1963 980 104] 1500 140 0.7] 1187
50 52 105 |[30N |O3E |29 |8E 3161901 2915648|0160118 5/1/1963 240 14 400 356 45.2 427
51 2210101 099 |30N [02E |24 |1B 3155790 2918829|0161470 9/14/1963 424 37| 1700 740 1.8] 1167
51 9212020 099 |30N [02E |24 |1B 3155790 2918829|0161471 10/1/1963 536 48] 3600 867 13.8] 1190
52 1202020 099 |30N [02E |25 |6A 3152488 2912959|0161472 9/12/1963 332 14 800 252 6.6 886
53 1202020 099 |30N [02E |36 |6H 3152589 2912034|0161473 9/23/1963 632 140 600 76 1.8 968
54 25]0101 099 |30N [02E |23 |8H 3145947 2922483|0161474 10/1/1963 324 32 700 424 13.6 625
55 30]0101 099 |[30N |02E |36 |1F 3155889 2910714|0161477 9/23/1963 396 37| 6100 500 11 625
55 30]0101 099 |30N [02E |36 |1G 3155889 2911374|0161475 9/23/1963 356 9] 3300 388 10.7 520
56 30]0101 099 |30N [02E |26 |1A 3150616 2912611|0161478 10/1/1963 236 6] 3300 1460 4.8] 2284
57 25]0101 099 |30N [02E |23 |8C 3145947 2919183|0161479 10/1/1963 368 5| 4000 352 1.3 540
58 30]0101 099 |30N [02E |15 |7H 3141272 2927605|0161480 9/23/1963 348 2 200 280 1 454
59 30{0101 099 [30N |O2E |10 |3C 3143903 2929562|0161481 9/23/1963 344 79| 24000 680 12| 1062
59 30{0101 099 |30N [02E |10 |3C 3143903 2929562|0161482 9/23/1963 272 52| 4300 627 164 969
60 25]0101 099 |30N [02E |10 |[8A 3140603 2928242|0161483 9/24/1963 332 53 3600 648 6.9 883




EXHIBIT_C-3%__

FARM WATER WELL DATA-ANCONA

WELL DEPTH BACTERTA NITRATE GAS AT WELL GAS IN SAMPLE
NO. ONNER FEET | ANALYSIS | ANALYSIS [ ¢ IL&L 4 GAS 7 1L 4 GAS
1 H. FORDYCE Lo? UNSATIS. UNSATIS. 0 0 0 0
2 CLARK & SOLMAN 65° UNSATIS. UNSATIS. 0 0 0 0
3 HICKS BROS. 35° SATIS. UNSATIS. 0 0 0 0
L W, COE 70° UNSATIS. UNSATIS . 0 0 0 0
5 E. HOOPER 237 SATIS. SATIS. 0 0 0 0
é E. CIARK Lor UNSATIS. SATIS. 6 0 - -
7 R. JACOBS 122°¢ UNSATIS. SATIS. 0 0 0 0
8 R. JACOBS 30! UNSATIS . UNSATIS. 0 0 0 0
9 M. KRISCHEL 85 SATIS. SATIS. 0 0 0
10 M. KENNY Ls* UNSATIS. SATIS. 0 0 0 0
11 FLAHAVEN 112! SATIS. SATIS . 0 0 1G0 20
12 FLAHAVEN 351 UNSATIS. SATIS. o) 0 0
15 B. MUSSER 126* 5ATIS. UNSATIS . 0 0 0 0
16 B, MUSSER 30* UNSATIS., TNSATIS. 0 o) 0 0
17 B, MUSSER 28 SATIS. UNSATIS. 9) 0 0 0
23 L. SASS 2L UNSATIS. SATIS. o) G 0 0
2k L. SASS 22t SATIS. SATIS. 0 o} ®
25 L. SASS 21l UNSATIS. SATIS. 0 0 0
27 D. CARLTON 35¢ SATIS. SATIS, 0 ) 0 0
27A | D. CARLTON L5* SATIS. SATIS. 0 0 0 0
28 F. KIMPLING Ls! UNSATIS, SATIS. p C 0 2
29 B. CULLEN 190¢ UNSATIS . 'SATIS, 100 LS 50 35
30 3, CULLEN 28 UNSATIS. SATIS. 0 0 0
31 B. CULLEN 281 UNéATIs. SATIS. 0 0 0 0
32 Ts:: SASS 851 SATIS. SATIS, 0 o] - -
33 J. WHITE UNSATIS, SATIS, - - - -
3L M. HUDAK 329 UNSATIS. UNSATIS., a 0 - =
35 F. SMITH 27! SATIS. SATIS. 100 50 100 50
36 F. SMITH 15! UNSATIS, SATIS. 0 0 = i
37 F. SMITH 208 ) 0 di ki
38 M. FEHR 18¢ UNSATIS. - 0- 0 = -
38 M. FEHR 181 0 0 2 i
3% A. FRY 4 - = 2
Lo A, SASS 281 i Z 52 -
hea | A. SASS 103! 0 ¢ 45 0
4l F. BRENNAN 110¢ UNSATIS. - 0 0 0 o
L2 F. KOVACEVICH 30° 0 0 - -
h2a F. KOVACEVICH 20" UNSATIS. - 0 o 0 0
ls3 G. SIXT 25" UNSATIS. - 0 0 - -
Sl | R. TALBOT - - 0 0 o8 -
L5 G. PERISHOT 251 UNSATIS. - 0 0 2 =
#SA | G, PERISHOT 200+ = UNSATIS. 0 0 = -
L7 WEBSTER 30' | UNSATIS. X 5 & =
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FARM WATER WELL DATA_GARFMEXHIBIT 3 /

COMBUSTABLE
WELL DEPTH BACTERIA NITRATE COMBUSTABLE | GAS IN GAS-
NO. OWNER FEET ANALY SIS ANALYSIS GAS AT WELL | WATER SAMPL
9 M. Krischel 85! Satisfactory Satisfactory No No
10 M. Kenney 5t Unsatisfactory| Satisfactory No No
1l W. Flahaven 110! Satisfactory Satisfactory No Yes
12 W. Flahaven 35 Unsatisfactory| Satisfactory No Yes
13 C. Btucker GH2 L Unsatisfactory|Unsatisfactory No No
14 [ 0. Scheuer 30 Unsatisfactory - No No
14A | O. Scheuer a5y No Sample — Well Dry No No
18 |C. Barr 190" Satisfactory | Satisfactory Yes Yes
19 C. Barr 30! Unsatisfactory |Unsatisfactory No No
20 C. Barr 257 Unsatisfactory|Unsatisfactory No No
21 J. Sullivan 30" Unsatisfactory|Unsatisfactory No Yes
22 J. Sullivan 181" Unsatisfactory|Unsatisfactory No No
40 C. Sass 28" Unsatisfactory|Unsatisfactory No No
LOoA | C. Sass 103" No Sample — Pugp Inoperative No Yes
41 F. Brennen 110" Unsatisfactory - No No
51 P. Ritchie 248 Unsatisfactory - No No
51A | P. Ritchie g2' Unsatisfactory ~ No No
52 E. Bhay 200" No S8ample—Well Abandoned Yes Yes
52A | E. Shay S 6 No Sample—PumR Inoperative No No Sample
52B | €, Shay 120" Satisfactory Satisfactory No No
53 L. Andree 120! Unsatisfactory| Satisfactory No Yes
53A | L. Andree No. Info., No Bample-Pump Inoperative No No Sample
54 L. Love 2 5" Satisfactory Satisfactory No No
55 | R. Garretson 30" Satisfactory | Satisfactory No No
55A | R. Garretson| No. Info.JUnsatisfactory - Yes Yes
55B | R. Garretsm 30! Unsatisfactory - No No
55C | R. Garretson No. Info. No Sample-Pump Inoperative Neo No Sample
56 E. Shay 30" Unsatisfactory - No No
57 L. Colehower 3o Unsatisfactory - No No
5 L. Selmeyver| No. Inio|Unsatisfactory - No No
59 L, Selmeyer No. .Info) Unsatisfactory - No Yes
58A | L. Selmeyer .30' Unsatisfactory|Unsatisfactory No No
60 T. Healy 251 Unsatisfactory - No No
&1 C. Murray No. Info.| No Sample—Pump Inoperative No No Sample
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TESTIMONY OF WENDELL D, CLEAVER

Will you state your name and address?

Wendell D. Cleaver, 1831 Calhoun Street, .Peru, Illinois.

By whom are you employed?

Northern Illinois Gas Company.

What are your principal duties with Northern Illinois Gas Com-
pany?

To supervise and be responsible for certain work in connection
with the development and operation of the Company's underground
gas storage projects, One of my primary duties involves

supervising the drilling and completion of gas storage wells.

Will you please summarize your educational background and
experience for this work?

I attended the University of Illinois for three years, majoring
in geology. I have also attended a two-week course on under-
ground gas storage, conducted by Professor Donald L. Katz at
the University of Michigan, and a well logging school con-
ducted by Schlumberger Well Surveying Company for 2-1/2 years.,
I‘was employed by Magnet Cove Barium Corp., an oil field
service company, as a sales and service engineer. I have also
worked on oil well drilling rigs and completion units.

For about 2-1/2 years, as an employee of Northern I1li-
nois Gés Company, I was in charge of the well completion work
at the Company's Troy Grove underground gas storage facility.
I also supervised the well completion work on the Company's

proposed underground gas storage project near Crescent City.
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Did you supervise the well completion work on the Company's
completed wells at the Ancona Field?

Yes, To date, Northern Illinois Gas Company hasg drilled and
cagsed ten wells at Ancona, Of these, one 1s completed in the
St. Peter formation;, one is completed in the Galesville forma-
tion, one igs completed in the Eau Claire formation, and seven

are completed in the Mt. Simon formation.

What was the purpose of the cementing operation on the Ancona
Project completed wellsg?

After each well wag drilled, a steel casing pipe smaller in
diameter than the well bore, was placed in the hole from the
surface of the ground to the bottom of the well. The purpose
of the cementing'Operations wag to place a barrier of cement,
impermesble to ges, between the caging pipe and the well bore.
This is necessary to prevent gas from migrating vertically
from the reservolr through the space between the pipe and the

hele.

Is it necessary that all wells be cemented to the surface of
the ground?

No. As long as the cement extends up into the formation which
is impermeable to the migration of gas, the cement tops are
high enough from the standpoint of leakage to the surface.

By extending the cement to the surface added protection from

corrosion is gained,

How did you establish your cementing program?
The cementing program was based on our experlence at Troy

Grove and Crescent City and on recommendationsof the Halliburton
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Company. The Halliburton Company, which I believe is the
recognized leader in this type of work for the oil and gas
industry, recommended the cementing procedures which it deemed

beat sulted for our use at Anconsa,

Did Northern Illincis Gas Company follow the recommendations
of Halliburton Company?

Yes,

With whom at Halliburton Company did you confer?

Mr. Fred Nussbaumer who 1s Assistant Division Manager and
Division Engineer for Halliburton's Eastern Division discussed
with us our cementing program for Ancona prior to the drilling

of the first well at Ancona and periodically throughout the

drilling period.

Have you prepared a table which sets forth certain data with

respect to the Company's well completion work at Ancona?

Yes,

(Mark Exhibit G-27 for identification.)

Is Exhibit G=27 that table?

Ygsa This table identifies the ten completed wells at Ancona,
and for each well gives the following data: casing string,
hole gize, hole depth, casing size, casing depth, cement top,
type, welght and amount of cement used, flushing data, number

of centralizera, feet of scratchers, and perforated depths

and formations.

Will you please degscribe the well cementing procedures used

by Northern Illinois Gas on the ten completed wells at Ancona?
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The casing programs on these ten wells varied somewhat with the
depth of each well, and the purﬁose of each well as between
observation wells and injection-withdrawal wells.

Since the same bagic procedures were used regardless of
the casing sizes involved, I will describe in detail the pro-
cedures utilized on & well having a seven inch production
casing and a 10-3/l inch intermediate casing, and a 16 inch

surface caging. To commence the operation a 20 inch hole was

drilled to a depth of about 200 feet, which is about 10 feet

into the Galena formatidn. A 16 inch outside diameter (OD)

steel pipe was then placed in the hole from the surface of
the ground to within 2 feet of the bottom of the hole. This
is known as the surface casing,

Two centralizers were placed around the casing. These
bands are designed to centralize the casing in the drill hole,
One centralizer was placed near the bottom of the casing and
the other neasr the middle of the casing. A gulde shoe was
placed on the bottom of the casing., The guide shoe was run
to allow the casing to go into the hole freely.

After the casing had been placed iIn the desired position,
drilling mud was circulated for about 30 minutes. This pro-
cedure consists of pumping the drilling mud down the inside
of the casing and up the annulus between the casing and well
bore., This was done to condition the hole for a good cement
job,

With the hole properly conditioned the cementing opera-
tion commenced with Halliburton equipment pumping ten barrels

of water intoc the casing behind the mud. The water was
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followed by cement which was mixed and pumped by Halliburton
pumps., The cement was pumpéd into the casing and then dis-
placed out of the casing and into the space between the casing
and well bore. As a result, the pipe was in place with a
sheath of cement around the outside of the casing binding it
to the well hole,

After allowing the cement to set for a minimum of 18
hours, the drilling was resumed using a 13-3/L4 inch bit to
drill a hole to about 2100 feet, which is approximately 200
feet into the BEau Claire formation. A 10-3/l inch OD steel
pipe was then inserted into this hole. This casing string is
known ag the intermediate casing.

Fifteen centralizers were placed on this casing along
with 15 feet of rotating type scratchers. These scratchers
clean the wall of the well hole, in order to improve the bond
of the cement to the well bore. These scratchers were located
in the good basal Eau Claire shale, A guide shoe was placed
on the bottom of the casing and a float collar was placed 30
feet above the bottom of the casing. This guide shoe pre-
vented the cement from coming back into the casing after 1t
had been pumped into place.

With the caging in place, drilling mud was circulated
and the caging rotated for 30 minutes to condition the hole.
Twenty barrelsg of wash fluid were then pumped into the casing
to help flush the drilling mud out of the hole, The cement
was then mixed and pumped using Halliburton pump trucks,
Pumping pressures in the range of 750 psi at the pumps were

reached during the normal cementing operation., Sufficient
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cement was mixed to circulate an excess amount of cement back
to surface. The cement volumes were calculated using a Caliper
Log giving the actual hole sizes., The result is a sheath ::f
cement from the bottom of the hole to the surface of the

ground,

This cement was allowed to set for L8 hours at which time
drilling commenced using a 9-7/8 inch bit to drill a hole to
the desired depth in the Mt. Simon.,

A 7 inch OD steel pipe was run in this hole, This is
known as the production casing. Twenty-five feet of rotating
type scratchers and 15 centralizers were placed on the casing,
These scratchers were located in the good basal Eau Clalre
shale. A guide shoe was run on the bottom of the casing and
an automatic fill-up float collar was run 30 feet above the

bottom of the pipe.

The caging was circulated with mud and rotated for 30

" minutes prior to the cementing operation. Twenty barrels of

wagh solution were run ahead of the cement and the cement was
mixed and displaced using two Halliburton pump trucks., The
volume of cement was calculated from the Caliper Log to allow
an excess of 75 sacks to be pumped out in addition to filling
the space between the casing and well bore,

This program was recommended by the Halliburton Company.

Will you please describe the type of cement that was utilized
in cementing the production casing?

Exhibit G-27 lists the type of cement run on all the casing
strings at Ancona, The cement utilized on the production

casing was a dry, pre-mixed bulk cement provided by Halliburton.
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The cement is known as Regular Pozmix with .8% Halad No, 9; it
congists of 50% High Early cement, 50% Pozzolan, with 2" Bento-
nite and 0.8% Halad No. 9 added, The Halad No. 9 is a water
logs reducing agent. The cement was run at a weight range of
14.2-14,7 1bs./gal. with the first part of the cement being

at the lighter weight range. This was in accord with the

program outlined by Hglliburton.

Were 211 the wells cemented from the bottom of the casing to
the surface of the ground?

Exhibit G-27 lists the cement tops on the wells. Cement
circulated to surface on seven of the wells. The cement tops

on the other wells are all less than 680 feet from the surface

of the ground,

What method did you use to determine the condition of the
caging and the cement after the casing iz cemented in the
drill hole?

We used several methods., (1) The casing and welihead were
first tested to about 750 psi wellhead pressure. (2) During
the completion operation all the fluid was removed from the
casing. The entry of fluid through a fault in the casing
would have been detected at this time. (3) A magnetic tool
was used to locate the casing collars during the perforating
operation, Any noticeable change in the metal quantity in
the casing would have shown up during this operation.

(L) During the completion of the well, various tools, slightly
smaller in diameter than the casing were run in the casing.
If there were any restrictions in the casing, the movement

of these tools would have been obstructed,
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No faults or leaks in the deep well casings were found at
Ancona by any of these methods.

A cement bond log was run on all the intermediate casing
strings except on Krischel No 2 well; such a log was also
run on all of the production casing strings. This log is de-
signed to point out imperfections in the continuity of the

cement sheath. No major imperfections were revealed by these

logs.

Were water samples taken for analysis from each of the Company's
completed wells at the Ancona Field?

Yes, On each of the completed wells except Fordyce No. L well,
the gemples were collected while the well was being swabbed,
after perforation. The sample on Fordyce No. L} well was

collected during the water pumping tests that I will describe

ghortly.

Were the samples collected under your supervision?

Six of the ten samples were collected by me or by the people
working under my supervision., Mr. James Clayton of Bradford
Laboratories, the independent laboratory that performed water

analysis tests on this project, collected the other four

water samples.

Did Northern Illinois perform water pumping tests on certain

wells at the Ancona Fleld?

Yes., The field work in connection with these tests was con-

ducted under my supervision,

Will you please describe these pumping tests?
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In this test we pumped water at a rate of 80 gallons per minute
out of Fordyce No., L well, which is completed in the Mt, Simon
formation. The test began on November 1, 1962, and ran %o
December 19, 1962. Hach of the nine other completed wells at
the Ancona Field was edquipped with a continuous fluid level
recorder which recorded the fluid level in the well, In con-
nection with this test, we also took readings on our recording
barometer located at Streator, Illinois, about eleven miles

from the Ancona project.

Have you prepared certain plots which show the recorded fluid
levels in certain wells and the recorded barometric pressure
for the period of the pumping test and the periods immediately
before and immediately after the pumping tests?

Yes.

(Mark Exhibits G-28, G-29 and G-30 for identification.)

QI.
AO

Are Exhibits G-28, G-29 and G-30 these plots?

Yes. Exhibit G-28 shows the fluld level elevations for all

of the Mt, Simon wells other than the well being pumped, and
the barometric pressure readings. Exhibit G-29 shows the
fluid level elevationg of Clark No. 1 well, which is completed
in the St. Peter formation and Fordyce No. 3 well, which isg
completed in the Galesville formation and the barometric
pressure readings, Exhibit G-30 shows the fluid level eleva-
tions in the Clark No. 1, and Fordyce No. 3 wells corrected
for the effects of the barometric pressure changes during the

period in question.
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Have you preparsed a table showing the fluid level measurements
and barometer readings taken at given times during the water

pumping tests on all of the completed wells at Ancona?

Yeg.

(Mark Exhibit G-31 for identification.)

Is Exhibit G-31 that table?

Yes,

Has an additlional water pumping test been performed by Northern
TI1llinois at the Ancona Field?

Yes. On January 15, 1963, we began a water pumping test which
involved pumping the Fordyce No. 1 well. The final results

of this test, however, were not available in time to be tabu-

lated and graphically presented in this hearing.

Did Northern Illinois Gas Company collect water samples from
the farm water wells ih the area of the Ancona Field?

Yegs. We collected data on all of the farﬁ water wells in the
immediate area of the Ancona Field and collected water samples
on each well. We sent one sample from each well to the I1li-
nois State Water Survey for chemical analysis, and another
sample from each well to the Illinoig Department of Health
for bacteria analysis. We also tested each well for the pre-
sence of native gas and when the gas volume present was high
enough, obtained a sample which we sent to the Institute of
Gas Technology for analysis. All of this work was done under

my supervision,
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Q. Have you prepared a table which shows the farm water wells which
Northern Illinois had checked in the immediate area of the
Ancona Field?

A, Yes,

(Mark Exhibit G-32 for identification.)

Q. Is Exhibit G-32 that table?

A. Yes, It shows the well owner!s name, the depth of the well,
the results of the bacteria analysis and the ni%rate analysis,
and also the percentage of gas measured at each well, and

percentage of gas measured in the water samples that we obtained

from each well,

Q. Have you prepared a map which shows the location of the farm
water wells which were thus tested by Northern Illinois Gas
Company?

A, Yes,

(Mark Exhibit G=33 for identification,)

Q. Is Exhibit G-33 that map?

A, Yes,

Q. Wag the temperature of the subsurface formations at Ancona
measured under your supervision?

A, Yes. I have prepared a plot showing the general temperature
ves, depth at the Ancona Field.

(Mark Exhibit G=-3l. for identification.)

Q. Is Exhibit G-3L that plot?

A, Yes,
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Sample ne. 35 of water colluooted Sobober 23, L1962 frem o well
ouned by Flore Smith nesy snsong, Lilisels ig iwingaton
counby. Loceblin of wells 950VH aad L50'y of the af cornew
ol Sectlon 3, T29H, K3E. eyth of well: 137 fast.

Date drilled: 1910, Casing record: 4!

LABORAPHAY HWo. 1BO9T2

fatiila . DPIR. LTe ST

Iren{total) Pe G. thisride Gl 26, Le02
Hitrate ek e .06

Allzed inlty  {ps CaGls) 756, 15,12

Turbldity 7 Hardnesy {as Calda) G 1.92
Solory 23 : _
Odap s - Potgl Dissolved Hinerals 89

peme. = papbs per sillion
epi. = synlvelants poy nillion
Pplte 2 WULU3Z = grains pepr pallon

i alal

PLATE WATER SURVEY DIVIsTag

Lawrel M, Honlsy
aesvelate Chsniasd

Lt/ sp

f—

a5y

2278387
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FARWELAL CHEHICAL AHALNEXIE

Sample Ho. 36 of wabter gollecbed Jotoher Z5, 1962 Irvom g well
owned by Flora Swmlth nesy ifneona, [ilinois &ﬁ TAdvingeten
Gounty.e Lopation of wellr 1000'H sad 000 of the 5i corpayr
of Beoklon 3, TEIM, H3m. Depthk of wells 1Lk feet. Date drilled:
1900, Casing record: 1 1/4an %

LASURATORY Ho. L58973

DU SPRs BEMe G
fveoni{total) Fe La3 Shnloride 8 le @j
Higpute fia Taly od
alkelinivy ton Ondos) 16, <3
Tarbliity L0 dardnass {ag Cagis} 38, « 76
Soloyr o
Sy B Yobal [iosolved Hinersias &6

ppme = perds per wlilion
apin, m-“ﬁﬂi?%l%i ta pepr million
Diviks 2 «Oui3 = poaine pap gallon

SEAPY $ATER RURVEY DIVEIZIOR

Lpurel M. Honley
gpeaiastes Shemiat
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Sample Ho. 20 of weber oollsobed fytom 2 well ocuned by
Hr. Zilvon Peh® pesr Ancoena, Lllinvie in &i?iﬁgﬁ%&&
dounby. Loesablon of wells @&@&*ﬁ v L5010 GF he oy

J‘A;

copner of Sedtlon Z7, 3046, 830, Dap B3 of welly 18
fesbe pate drilled: 1900 Dug well, Formation: drift

et At

LADORATENY Wo. 158497h

Bitie  ©Rle Plme L,
Trani{iounsal) o Gat Uminride 21 B 3ot
Bltvate Wi L3t 7005

Alenlindty  {am JalGa)  333.

Turbidisy Iy Rardnemg {me 280%s) 1166,
Gl &
Gelor 4] Toval lsgclived Finepsiy 1656

prim. = pards ser nillion
B = ggulvaienty pep willlon
LHURGS = graling per gallup

"‘»7,1
wi
;;%-
a
ba

i" g 9 § P sy
WATER DURYEY nIVvEsif

Lavpel H. Hegnley
Avnooiste Choaist

Lai/ae

fra ’iﬁ‘ég.

3. 20
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PARTIAL 48

0. B9

of vRteyr oollegted
ilzs fonrabin near Anoong, AL&¢maia i Livingstos

G L GAL

sp, NO

{zafrnn )

May 1b, 1963

J\V2ONIE-DT

Hay 1, 1963% ¢ rom 8 wall

§eqy

LCounty. Lwocstlon of well: G0N and 350'5 of she 3 o
nep of the HW /L ol Jsotion 27, ?Eﬁa, ﬂja. Depth of
welly 75 feseh, ”
TABURATORY Ho. 160116
e Sila BO0le 8D,
Iron{sotal )] Fe Lot Sularide T LR L
Hitrate MWia Se7 e 33
Alalinisy {ng Taiia] 325, Hebe
upbldity & Hapuness {as “asla} G Zell
5;_:{3’1..%.}3’ o
Do 0 Totel lsaolved Minspals 3L
pom. = pards per oillion
apd. = eoulvalents per million
Dpite % L0583 = gralng per gallon
SEATE WaTWH RURVEY DIVIZIoH
Lavrel H. Henley
Amscoiabte Chemissh
LE/ ay

Vi pm oy
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PARTIAL GHEMICAL ABALIIIB

dample Hoe 32 of waber sollscted Usbeber 19, 1902 from a well
owned by Ids Zass near Ancons, Illincle in Livingsbon Uounby.
Losation of well: ZLOOtE and 2300'R of bne IW eoyner of Sestion
25, 130, R3E. Depbh of well: G5 Ifeob. Date drilled: 1939

Casing record: 6" )
LAGIRATONY Ho. 158969
IR GDL. DDNe  ELite
Iron{tobtsal ) Fe 2.5 Giioride exR 1. .

oy : a3
Hisrate #0m C Ll2 07
Alkelinity {ag Sal0s) HEE, 36

Hnrdness {os Gml0a)  230. 6,60

Tupbldlyy 2
Golow 5 -
Gdoy O Total Dissolved Minepals LD

puse = parte par milllonm
ep, = eqilvalents per willlon
pom. ¥ L0583 = greins per gallon

VIR A SERED 1 A YIATITR AT ¥
RTREE WATER SuUnvVEL

£

Lavrel i, Hsnley
Aspooeliate Ghemist
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Date drilled: 1910. Elev. above sea 1eve1 top of well; 6357
Size hole: 4' Casing record: 1 1/4 - 50
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Date drilled: 1900 Elev. above sea level top of

Size hole: 4" 1 1/4

635.
Distance to water when not pumping: 15
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Date drilled: 1885, Elev. above sea level top of well: 645
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PARTIAL CHEHIOAL aANALYSIS

29 ol waber eollected Dobober 13, 1962 from s
by Serbthas Cullen nesr incpone, (1linols in
______ Gounty. Loeabtlon of well: 100'Y and 1501w

Bauple No,
wall owned

of the W copner of Sestion 29, 7I0H, R3E. Depth of wel
153G fsel, Date drilled: 1947, Casing record: 8"

<

-

R R I
LABTGHATRY Ho,

PPRy &P, DR

Iron{botal) Pe 3.8 Shdoride o 205,
ditrnte s Joaidt

sikellnity  (am CsGde) 2190

Turbidliiy Hepdneas {as Caiils)

25

Golar =0
Jdor M fotal Dlzgsclved Hinersls 27LE

= parts por pillicn

Dl
spm. w sgulivalents per miliion
s X LUDU3 = prains per gallon
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PARFFEAL QHEMIOAL ABAT

Bomple Ho, 30 of waber eslleched Qebtober 18, 1962 feom o
well owned by B. A. Sulleen seay aneons, 111400k in
Living Lo mﬂavﬁge Lopgtion of Wﬁlw; GEVE and WBTE of
the OW norner of Zeeotion 29, TI0H, 3%, Tepbh of well:

&3 fee%. Date drilled: 1922, Gasing record: 1 1/4m
U7

-

4 ATORY We, 15LB967

ppme  epi. ppite  emm.

iron{total} fe AR .1 Gnioride o1 LE. o 3L
Hlisata FEERE 1#3 02
Alkaliniiy {28 Ialss) 388, 776

Turbldity 5 Hardnegs (s Qalios} 362, 7o &l

Golop &

Gdor 0 Yotel Dissolved Hiuersls ShY

raris per milllion
epm, = 2gulvalents per wmillilliosn
S = opps inﬁ pep pallon

CRENE 8 pupTr.

STATL JaPrT

Laurel #. Henley
Azgociste Unemietd
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Saupio Boe, 50 of water goliocted ¥sy 1, 1983 from & well
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vipneton County., Lo eabion ai wells mﬁ@*“ syl ?ﬁ*V of

Ghe 4 copmer of the 5% 1/l of Seetion aﬁg L2305, H3Ls
Pephi of well: 87 feeb.

%

L,

il T 53,008, - :E’;‘gk--;«,-;
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Goloe G ) .
Gdop G Potel Dizsolved Minepaly 31147
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epine = ogulvalents per million
pome X L0583 = gralms pey gallen
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dempla Bo. 31 of waber collested October 15, 1962 from n well
owrgd by Be 4. Julieen nsapr AnCOLNG, zliiﬁaid ia Livingaion
Sounby. Locebion of welli L0U'Y and L00%E of the 30 corner of
Geotion 30, F30U, #3F. Depth of well: 20 fﬁ@ﬂs Date drilled:

1 1t
1926, Casing record. 11/4 —'{‘7

I & %y e R Y
DABORATORY He. 158963

>

ﬁ.,a—

OB, G DT. Shle

Ironitobal} Pe Tek Ghloride ¥ Zlo o 68

Hitrate His Lol 7

Hikalinity  {asz Jalos)  52h. 10,48

Purbidigy 13 Hapdness {us Calhs)  hOZ, .08
goloy 5 _ A
gdor 0 Tokal Dilesslived Hinerals Thé

npme = parde por allllon
BiFe = &qgi¥&laﬁts pey milllion
ppte X L05B3 w gpalns per zallon
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Laurel H. Henley
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well cuned
_Livingston

tha AE ogerper of Ssetlon 30, A Tiepsn of welly
[
45 feeds Date drilled: 1918
/ LABRGHEATINY Ho,. 1589845
De SPle Dplle TP,
iran{totei} Fe 0.3 Shiloride R 17 ,gﬁ
Fierate s 29 .05
Alkalinisy {as Selos) ELITN 768
Turbidliy Z Hardnesa {apr Ualls)  L26. g.52
‘JQ}.a& .E: a
Odor G Potal Dilpsolved Minersls 535
npi, = parts por million
opm. = goulvelents mer millisn
PEHM. B L0503 = 5?»&1 per gallon
STATE WATMR JUAVEY DIVISIOCH
Laursl M. Henley
Aspoelnte Chomlst
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galisected from a well owned by Hp.
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sample Fo. 33 of unber eollscted Qotober 19, 1962 from a well
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Sample Ho, 25 of water collected Oebober 10, 1962 from s
well owned by ¥r. L, 4. Zess sesr fneons, $ilinols in
Liviagston County. Location of well: 220015 sad 1E0'y of
the NE corner of Sechion 3h, ¥30H, A3E. Yepkh of wall:
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Semple do. 27 of waber collzolbpd Qotobor 18, 1982 from a
well owned by Hr, Deonis Gerlbon near hncona, 1liinols
in idvingston Jounbty. Loocsblon of well: 200 and 200
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wall: 35 Pests Date drilled: 1900
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Sgmple Ho.o 274 of waber éollecbed Jebobur 1Y, 1962 Lfrom s
will owied by Hr. Desnis Qerlion near Ancons, Illinels in
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Collected 5-4-65 LA SALLE 25-30N-2F

2 ?95563
. O
o CHa

ILLINOIS STATE GEOLOGICAL SURVEY
Urbana, Illinoils

REPORT OF GAS FLOW MEASUREMENT
September 11, 1964

FARM - Donald J. Flahaven, Wenona, I11.
LOCATION - 200" E, 400" 8, of NW corner 25-30N-2E, LaSalle County
ELEVATION - 660' topographical map
DATE DRILLED - About 1954
DRILLER - Guy Deffenbaugh
TOTAL DEPTH - 112", probably in Penn. Formation
CASING - 8" at 40°

TYPE OF PUMP - Deep cylinder (monitor) set at 80!, 40-gallion water
system fTank

BAROMETER READING - 29.50"
GAS VOLUME - In 1/2 min. = 1/2" of gas in 1' diameter test tank

under 3 PSI with about & gallons of water per min.
passing thru.

Iin 1 min, = 6" of gas
Inl 1/2 min. = 9 1/2" of gas
In 16 min. = very little water mostly gas

NOTE:  One inch of pas in test tank is 108 cubie inches or a little
less than 1/2 gallon water displacement. Larry English of
Northern Illinois Gas Company assisted in above test,

By Wayne F. Meents
Associate Geological Engineer
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