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FLORENCE COPPER INC. 

FLORENCE COPPER PROJECT 


THIRD QUARTER 2003 MONITORING REPORT 

U.I.C. PERMIT AZ396000001 


AND 

A.P.P. PERMIT 101704 


October 28, :2003 




[ 
MERRILL MINING, LLC 
97$ Johnson Ferry Road, Suite 450r· Atlanta, Georgia 30342 

404-495-9577 Fax: 404-495-9578 

L 
HUGH NOWELL 

[ CORPORATE COUNSEL 

October 28, 2003 

L Mr. Martin Zeleznik 

Ground Water Office WTR-0 

US Environmental Protection Agency Region IX
C Water Management Division (WfR-9) 

75 Hawthorne Street 


[! San Francisco, California 94105-3901 


RE: MONITORING REPORT FOR UIC PERMIT NUMBER AZ396000001r: THIRD QUARTER 2003 REPORT 

Dear Mr. Zeleznik,[ 
This report is submitted in accordance with the reporting requirements of Parts ll.G.2.{a) 
through (j) of the referenced permit. lt pertains to monitoring activities conducted at the 

[ 

[ Florence In-Situ Mine Site from July 1 through September 30, 2003. Copies of records 
required by Part II.G.l are maintained at the Mine Site along with other information that 
is swrunarized in the following: 

(a) A map showing the current status of the mine 

l Figure I shows the current monitoring area including the Point of Compliance (POC) 
wells and the wellfield. Figure 2 shows the approximate layout of the wellfield and 
denotes the four well pairs. There are four injection/recovery wells and nine pumping 
wells. Five observation wells were installed to demonstrate net inward hydraulic gradient 
for the 90 days required by the permit. Solution injection began on October 31, 1997, and 

I ceased on February 8, 1998. 

(b) A table and graph showing daily cumulative Injection flows and extraction

l nows in each active mine block over the reporting period. 

Daily flowrates for each well have been recorded to show the relationship of flow into 
and out of the wellfield. The flow rates have been combined and are shown in Figure lof 
Attaclunent l. Note that injection last occurred in early 1998 and that water has been 
continuously withdra·wn since that time. , 

t:ldocumenu and seningslten.,\my documenulkat~i worl<\u stuf!'.epa 3q03.doc/10127/UJI' 
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I. 	 (c) A table and graph comparing average daily head in the four observation 
wells 

[__ Figures 2 through 5 of Attachment I and the supporting data compare the average daily 
water levels in the five observation wells with their nearest inward neighbor. Readings 
are either taken by continuous down-hole measurements recorded on the system computer c 	 or done manually. The figures show the hydraulic gradients were maintained throughout 
the quarter meeting the permit conditions. 

r.; (d) A table showing POC monitoring wells analytical results and alert levels 

The attached report Florence Project Quarterly Compliance Monitoring Report - T11irdI : Quarter 2003 by Broym and Caldwell and sealed by Ms. Tekla King, Registered 
Professional Geologist (Attachment 2), contains the POC monitoring records and results. 

0 Brown and Caldwell, along with Project pe~onnel, conducted compliance sampling 
during the period July 7 through July 9 and July 29, 2003. 

[ 	 Quarterly and biennial parameters were conducted for 29 of the 31 POC monitor wells. 
POC monitor wells M32-UBF and M33-UBF were dry and could not be sampled. All 
results were below the Alert Levels (ALs) or Aquifer Quality Limits (AQLs). The results 
are discussed in the report. 

During the Second Quarter of2003, well M29-UBF had a reported TDS concentration of 

l 

[ 3,200 mg/1, which exceeded the alert level of2,751 mgll. Because the final results were 
obtained from the laboratory after the quarter had ended, verification sampling was not 
performed during the quarter. The Third Quarter sampling provided the verification 
sampling for the TDS exceedance. The Third Quarter result of 1,500 mg/1 was below the 
ALand therefore the exceedance was not verified. No further contingency sampling will 

L be required. 

(e) Results or the monthly analyses oforganic in the injectate 

Organic analyses are not required because no solution was injected during the reporting 
period.

I 
(I) Results of monitoring required by 40 CFR 146.33 (b)(1) 

l 	 No solution was injected. 

(g) Results of the mechanical Integrity tests 

No mechanical integrity test was required. 
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(b) Results of tbe annular conductivity monitoring 

Although injection ce.ased in early 1998, ammlar conductivity measurements have 
continued to the present time. A graph showing measurement results for this reporting 
period is presented in Attactunent 1, Figure 6. No unusual conditions were noted. 

(i) . Well and core hole plugging and abandonment. 


None of the existing wells and core holes were abandoned during the report period. 


(I) A summary ofclosure operations during the reporting period. 


There were no closure operations during the reporting period. 


Florence Copper, h1c., believes that you will fmd this report complete and in compliance 

with all permit conditions. Please contact me at (404) 495-9577 should you have any 

questions regarding this report. 


Sincerely, 


Hugh Nowell 
Corporate Counsel 

BAS:lld 
Attachments 

cc: Florence Copper File 
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Plant Solution Flows • Daily Averagn 
Third Quarter 2003 

Net Posllive Maintained 
lnjectate lo Total Flow Water Hydrologic 

Date Field BHP-6 BH.P-7 BHP-8 BHP·9 from Field BaJa~ Control 
(gpm) (gplll) (gpm) (gpm) (gpm) (gpm) (2pm) ( Yes/No) 

11112003 0 0.0 8.2 0.0 12.0 20.2 20.2 Yes 
71212003 0 0.0 7.9 0.0 11.7 19.6 19.6 Yes 

[ 713r1.003 0 0.0 8.0 0.0 11.9 19.9 19.9 Yes 

714r1.003 0 o.o 8.0 o.o 11.9 19.9 19.9 Yes 

7/5/2003 0 0.0 7.& 0.0 12.0 19.8 19.8 Yes


f' 7/612003 0 0.0 7.8 0.0 12.1 !9.9 19.9 YO$ 


[' 
1nnoo3 0 0.0 7.8 o.o I 2.1 19.9 19.9 Yes 
7/812003 0 0.0 7.8 0.0 12.1 19.9 19.9 Yes 
719n003 0 0.0 7.6 0.0 12.2 19.8 19.8 Yes 

r 

7/10r1.003 0 o.o 7.6 0.0 12.2 19.8 19. 8 Yes 
7/1112003 0 0.0 7.5 0.0 12.4 19.9 19.9 Yes 
7112r1.003 0 0.0 7.3 0 .0 12.3 19.6 19.6 Yes 
7113r1.003 0 0 .0 7.2 0.0 12.3 19.5 19.5 Yes 
7/14r1.003 0 . 0.0 7.0 0.0 12.3 19.3 19.3 Yes 
71l5r1.003 0 0.0 6 .8 0.0 12.2 19.0 19.0 Yes r 711 612003 0 0.0 6.6 0.0 12.2 18.8 18.8 Yes 

(. 
7/l 7n003 0 0.0 6.6 0.0 12.2 18.8 18.8 Yes 
71l8r1.003 0 0.0 6.6 0.0 12.2 18.8 18.8 Yes 
7/19/2003 0 o.o 6.6 0.0 12.2 18.8 18.8 Yes 

l 

L 
7/2012003 0 o.o 5.8 o.o 12.0 17.8 17.8 Yes 
712l/2003 0 0.0 5.1 o.o 12.0 17.7 17.7 Yes 
712212003 0 0.0 5.6 0.0 12.0 17.6 17.6 Yes 
712312003 0 0.0 5.6 0.0 12.0 17.6 17.6 Yeo; 
7/241200 3 0 0.0 SA 0.0 12.0 17.4 17.4 Yes 
7n5/2003 0 0.0 5.4 0.0 11.9 17.3 17.3 Yes [ 7n6f2003 0 0.0 5.2 o.o 11.9 17. 1 17. 1 Yes 
712712003 0 0.0 s.o 0.0 11.9 16.9 16.9 Yes 
7128r1.003 0 0.0 5.2 0.0 12.0 17.2 17.2 Yes

[ 7/29r1.003 0 o.o 5.7 0.0 12.0 17.7 17.7 Yes 
713012003 0 0.0 5.7 o.o 11.9 17.6 17.6 Yes 
7131/2003 0 0.0 5.5 0.0 11.9 17.4 17.4 Yes 
8/J/2003 0 0.0 5.3 0.0 12.0 17.3 17.3 Yes 
81212003 0 0.0 5.2 0.0 11.9 17.1 17.1 Yes 
8/3/2003 0 0 .0 5.0 0.0 11.9 16.9 16.9 Yes 
814/2003 0 0 .0 5.0 o.o 12.1 17.1 17.1 Yes 
815/2003 0 0.0 5.1 0.0 12.2 17.3 17.3 Yes 
8/612003 0 0.0 5. 1 0.0 12.2 17.3 17.3 Yes 
8f712003 0 o.o 5.6 0.0 123 17.9 17.9 Yes 
81812000 0 0.0 5.2 0.0 12.1 17.3 17.3 Yes 
8/912003 0 0.0 5.1 0.0 IJ.9 17.0 17.0 Yes 

8/10/2003 0 0.0 4.9 0.0 12.0 16.9 16.9 Yes 
8/1112003 0 0.0 4.8 0.0 12.0 16.8 16.8 Yes 
8/1212003 0 0.0 4.9 0.0 12.0 16.9 16.9 Yes 
8/1312003 0 0.0 4.7 0.0 12.0 16.7 16.7 Yes 
8114rl.003 0 0.0 4.7 o.o 12.0 16.7 16.7 Yes 
8115/2003 0 0.0 4.5 0.0 11.9 16.4 16.4 Yes 
8/ 16f2003 0 0.0 4.5 0.0 11.9 1M 16.4 Yes 
8/11/2003 0 0.0 4.3 0.0 11.9 16.2 16.2 Yes 
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Plant Solution Flows- Dally Averages 
ThIrd Qunrter 2003 

I 
Net Posilive Maintained 

lnjectute to Total Flow Water H ydrologic 
Date Field BRP-6 BHP·7 llHP-8 BHP·9 from Field Balance Control 

(epm) (gpm ) (I!Pm) (epm) (2pm) (fpm) (epm) (VesiNoY 
8/1812003 0 0.0 4.4 o.o 11.9 16. 3 16.3 Yes 
81! 912003 0 o.o 4.2 0.0 I 1.9 16. 1 16.1 Yes 

r 812012003 0 0.0 4.3 o.o 11.9 16.2 16.2 Yes 

812112003 0 0.0 4.1 0 .0 11.9 16.0 16.0 Yes 

8122/2003 0 0.0 4.1 o.o 11.8 1.5.9 15.9 Yes


I 812312003 0 0.0 4.2 0.0 I I .8 16.0 16.0 Yes 


c 

r 
812412003 0 0.0 4.2 0.0 12.0 16.2 16.2 Yes 

812.512003 0 0.0 4.0 o.o 11.9 1.5.9 15.9 Yes 

812612003 0 0.0 4.0 0.0 11.9 15.9 I .5 .9 Yes 

812712003 0 0.0 4. 1 0 .0 12 .0 16.1 16. 1 Yes 

812812003 0 o.o 4.1 o.o 12.1 16.2 16.2 Yes 

812912003 0 0.0 4.1 o.o 12.1 16.2 16.2 Yes 

8/3012003 0 0.0 4.1 0.0 12.3 16.4 16.4 Yes 

813112003 0 0.0 4.2 0.0 12.4 16.6 16.6 Yes 

91!12003 0 0.0 4.8 0.0 12.4 17.2 17.2 Yes 

91212003 0 o.o 4..5 0.0 I Z-4 16.9 16.9 Yes 


I , 

9/312003 0 0.0 4.3 0.0 12.4 16.7 16.7 Yes 
9/412003 0 0.0 4.1 0.0 12.3 16.4 16.4 Yes

l 9/512003 0 0.0 4.0 0.0 12.3 16. 3 16.3 Yes 

c 
9/612003 0 0.0 3.9 0.0 12.3 16.2 16.2 Yes 
9ni2003 0 0.0 3.6 o.o 12.1 15.7 15.7 Yes 
9/812003 0 0.0 3.7 0.0 12.2 15.9 15.9 Yes 
91912003 0 0.0 3.5 0.0 12.3 15.8 15.8 Yes 

9/1012003 0 0.0 3.5 0.0 12.3 15.8 15.8 Yes 
911 l/2003 0 o.o 0.0 7.5 12.5 20.0 20.0 Yes 

L 
[ 9/12/2003 0 0 .0 0.0 7.6 12.6 20.2 20.2 Yes 

911312003 0 0 .0 0.0 7.6 12.6 20.2 20.2 Yes 
9/1412003 0 0.0 o.o 7.6 12.7 20. 3 20.3 Yes 
91!512003 0 o.o 0 .0 7.5 12.5 20.0 20.0 Yes 

I 
t 

9/1612003 0 0.0 0.0 7.4 12.3 19.7 19.7 Yes 
911712003 0 0.0 0.0 7.4 lZ-3 19.7 19.7 Yes 
91! 812003 0 0.0 0.0 7.4 12.4 19.8 19.8 Yes 
9/1912003 0 0.0 o.o 7 . .5 12.4 19.9 19.9 Yes 
912012003 0 0 .0 o.o 7.5 12.5 20.0 20.0 Yes 
912112003 0 0.0 0.0 7.6 12.6 20.2 20.2 Yes 

I 
912212003 0 0.0 0.0 7.7 12.7 20.4 20.4 Yes 
912312003 0 0.0 0.0 7.8 12.8 20.6 20.6 Yes 
912412003 0 0.0 0.0 7.8 12.8 20. 6 20.6 Yes 
912512003 0 o.o 0.0 7. 8 12.8 20.6 20.6 Yes 
912612003 0 0.0 0.0 7.8 12.9 20.7 20.7 Yes 
912712003 0 0.0 0.0 7.8 12.8 20.6 20.6 Yes 
9128/2003 0 o.o 0.0 7.8 12.8 20-6 20.6 Yes 
912912003 0 0.0 0.0 7.8 12.8 20.6 20.6 Yes 
913012003 0 0.0 0.0 7.7 12.7 20.4 20.4 Yes 
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Figure 2 - Northwest Observation Well Pair f--owS-3 1 
Third Quarter 2003 c---BHP-8 
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Norll\west Observation Well Pair 
Third Quarter 2003 

Differen<* in 
D.ate BliP..S OWB-3 

Gradient 

Water Level Wateru•el 
Elevation Elevation (feet) 

c 
(feet AMSL) (f~AMSU 

7/1/2003 1231.5 1232.4 .0.9 
7/212003 1226.8 1227.7 ·0.9 
713/2003 1231.1 1232 -0.9 
7/412003 1231.2 1233.2 -2 
7/512003 123l.l 1233.1 ·2 
7/612003 1234.2 1236.3 ·2.1 
7nl2003 1235.8 1237.9 ·2.1r. 718/2003 1237.3 1239.4 ·2.1 
7/912003 12385 1240.6 ·2.1 

7110/2003 1238.7 1240 -1.3[ 7/11/2003 1242 1243.9 ·1.9 
711212003 1240.7 1242.6 -1.9 
7113/2003 1240 1241.8 -1.8

( 7/1412003 1240 1241.8 -1.8 
711512003 1239.8 1241.6 -1.8 
7/16/2003 1235.5 1237.3 -1.8 
7/17/2003 123S 1236.9 -1.9[ 7/18/2003 1234.9 !236.7 -1.8 
7/19/2003 1234.8 1236.6 -1.8 
7/20/2003 1231.3 1233.1 -1.8 
7/21/2003 1230.8 1231.7 -0.9 
7/2212003 1230.7 1231.6 .0.9 
712312003 1230.7 1231.5 .o.sc 7124/2003 1230.6 1231.4 ·0.8 

L 

712512003 12303 1231.1 .0.8 
712612003 1230.2 1231 .0.8 
712712003 1230.1 1230.9 .o.s 
7/28/2003 1230 1230.8 .0.8 
712912003 1230.7 1231.5 .0.8 
713012003 1228.2 122&.8 .0.6 
7/31/2003 1228.9 1229.6 .0.7 
8/112003 1228.9 1229.6 .0.7 
8/2/2003 1228.6 1229.5 .0.9

L &/3/2003 1228.7 1229.6 .0.9 

L 
8/412003 1234 1235.7 -1.7 
8/512003 1236.42 1238.3 -1.88 
8/612003 1237.8 1239.5 -1.7 
8n/2003 1239 1240.7 -1.7 
8/812003 1235..4 1236.6 ·1.2 
8/912003 1231.7 1232.5 .0.8! 8/10/2003 1230.7 1231.6 .0.9 

8/1112003 1229 1230.9 -1.9 
8/1212003 1228.6 1230.5 -1.9 
&/13/2003 1228.4 1230.2 -1.8 
8/1412003 1228.4 1229.8 -1.4 
8/1512003 1228.5 1229.4 .0.9 

Maintaill(d 

Hydrologic 


Control 


(Yes/No) 


Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes · 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
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Date 

8/1612003 
8117/2003 
81!8/2003 
811912003 
8/2012003 
8/21/2003 
8122/2003 
812312003 
8124/2003 
8/25/2003 
8/26/2003 
812712003 
8/2812003 
8/2912003 
8/3012003 
8/3112003 
9/1/2003 
9/2/2003 
9/3/2003 
9/4/2003 
9/5/2003 
9/6/2003
9nnoo3 
9/812003 
919/2003 

9/1012003 
9/11/2003 
9/12/2003 
9/13/2003 
9/14/2003 
9/15/2003 
9/1612003 
9/17/2003 
9118/2003 
911912003 
9/2012003 
9/2112003 
9/2212003 
9/23/2003 
9/24/2003 
912512003 
9/2612003 
912712003 
9/28/2003 
9/29/2003 
9/3012003 

Northwest Observation Well Pair 

Third Quarter 2003 


BHP-3 OW&..J 

Water Level Water Level 
Elevation Elevation 

(feetAMSL) (feet AMSL) 
1228.5 
1228.5 
1228.4 
1228.3 
1228.3 
1228.4 
1228.6 
1228.5 
1232.7 
122&.9 
1228.9 

1234 
1236.3 
1236.1 
1242.5 
1244.5 
1245.5 
1240.4 
1239.1 
1237.9 
1237.5 
1237.6 
1234.1 
1231.9 
1236.4 
1236.3 
1181.5 
1183.7 
I 184.6 

1185 
ll81.3 
1176.6 
1178.1 
1178.8 

ll80 
1180.3 
1183.3 
1186.8 
1187.9 
1188.7 

1189 
1189.5 
1189.7 
1189.7 
1187.8 
1185.8 

1229.4 
1229.4 
1229.3 
1229.2 
1229.2 
1229.3 
1229.5 
1229.3 
1233.7 

1230 
1230 

1235.9 
1238.3 
1238.2 
1244.4 
1246.6 
1247.6 
1242.5 
1241.2 

1240 
1239.6 
1239.4 
1235.8 
1233.6 
1238.1 
1238.2 
1245.8 
1248.5 
1249.7 
1250.3 
1244.2 
1238.3 
1239.8 
1241.3 

1244 
1244.6 
1248.5 
1253.8 

. 1255.2 
1256 

1256.8 
1257.3 
1257.4 
1257.5 
1254.7 
1248.8 

Differeou io 
Gradient 

(f~) 

-0.9 
-0.9 
-0.9 
-0.9 
-0.9 
-0.9 
-0.9 
-0.8 

-I 
·I. I 
-1.1 
-1.9 

-2 
-2.1 
-1.9 
·2.1 
-2.1 
·2.1 
-2.1 
·2.1 
·2.1 
-1.8 
-1.7 
-1.7 
-1.7 
-1.9 

-64.3 
-64.8 
~5.1 
-65.3 
~2.9 
~1.7 
~1.7 
~2.5 

-64 
M.3 
~.2 

-67 
~7.3 
~7.3 
~'7.8 

~7.8 

~7.7 

~7.8 

-66.9 
-63 

Maintained 

Hydrologic 


Control 


(Yes/No) 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
YtS 
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Figure 3 ·Northeast Observation Well Pair 
Third Quarter 2003 
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f 

Northe.as l Observation Well Pair 

Third Quarter 2003 

Maintained 
Dilference lD 

Da~ BHP-7 OWB-1 H ydrol ogi c Gradient 
Con t ro l [ Water Len! Wate r Level 

Elew.rion Eleva tion (feet) (Yes/No) 
!feet AMSL) (feet AMSL' 

7!ll2003 1220.7 1235.7 -15 Yesr 

f' 
71'Vi003 !216 1231 ·15 Yes 
71312003 1220.5 1235.3 -14.8 Yes 
7/ 412003 122o.6 12355 -14.9 Yes 

r 

71512003 1220.8 123M ·14.6 Yes 
71612003 1224.9 1238.6 · 13.7 Yes 
71712003 1226.5 1240.2 ·!3.7 Yes 
71812003 1228 1241.7 ·!3.7 Yes 

L 

7/912003 1229.4 1242.9 -13.5 Yes 
7/1012003 1229.7 1242.4 -12.7 Yes 
7/1112003 1232.2 1246 -13.8 Yes 
7/1212003 1230.2 1244.8 -14.6 Yes 
7113/2003 1229 .7 1244 -14.3 Yes 
7114/2003 1230 1244 -14 Yes 
7115/2003 1230.2 1244 -13.8 Yes 
7/1612003 1226 .6 1239.4 -12.8 Yes 
7/17/2003 1226.1 1238.9 -12.8 Yes 
711812003 1226.2 1238.8 ·12.6 Yes 
7119/2003 1226.2 1238.7 -12.5 Yes 
7120/2003 1224.1 1235.2 -11.1 Yes 
712112003 1224.2 1235 -1 0.8 Yes 
712212003 1224.2 1234.9 -10.7 Yes 
712312003 1224.2 1234.8 -10.6 Yes 
7/2 4/2003 l224A 1234.7 -10.3 YesL 7/25/2003 1224.1 1234.4 ·10.3 Yes 
712612003 1224.2 1234.2 -10 Yes 
7/2712003 1224.7 1234. 1 ·9.4 Yes 
7128/2003 1224 1234 -10 Yes 
7/29/ 2003 1223.5 1234.7 -11.2 Yc5 
7/30/2003 1221 1232 .)) Yes

l 7/3112003 1222 1232.8 -10.8 Yes 
8./1/2003 1222.5 1232.8 -10.3 Yes 
81212003 1222.9 1232.9 -10 Yes 
8J312003 1223.3 1233 -9. 7 Yes 
8./4/2003 1228.3 1239.1 · 10.8 Yes 
8/5/2003 1230.6 12 41.8 ·11 .2 Yes 
8/612003 1231.9 1243 ·11.1 y~ 

annoo3 1233 1244.2 -11.2 Yes 
81812003 1229.4 1240 -10.6 Yes 
819/2003 1225.7 1235.8 -10.1 Yes 

8110/2003 1225 1234.8 ·9.8 Yes 
8/ll/2003 !224.6 1234.1 ·9.5 Yes 
811212003 1224 1233.7 -9.7 Yes 
8./1312003 1224.2 1233.4 -9.2 Yt5 
8114/2003 1224.1 1233.1 -9 Yea 
8/15/2003 1223.9 1232.7 -8 .8 Yea 

1 of 2BRO WN AND CALDWELL 10/20/2003 



I 

r: 

r. 

[ 


c 


c 

[ 


l 

l 


Da te 

8/1612003 
8/1712003 
8/1812003 
8/1912003 
812012003 
812112003 
812212003 
8/23/2003 
8/2412003 
812512003 
8/2612003 
8ml2003 
812812003 
812912003 
8130/2003 
8131/2003 
9/1/2003 
91212003 
913/2003 
9/4/2003 
9/S/ 2003 
91612003 
9nt2003 
9/812003 
91912003 

91100003 
9/1112003 
9/1212003 
9/1312003 
9/1412003 
9/1512003 
9/1612003 
9/1712003 
9/1812003 
911912003 
9120/2003 
9121/2003 
912212003 
912312003 
912412003 
912512003 
9126/2003 
9/2712003 
9n812oo3 
9129n003 
9/3012003 

Northeast Observation Well Pelr 
Third Quarter 2003 

BHP-7 OWB-J 

Wat~rUvel WaterL~el 

E leva tion EIC"• tl on 
(feet AMSLlI(feet AMSL} 

1224 
1224.3 

1224 
1224 .2 
1224.3 
1224.6 
1224.9 
12245 
12295 
1225.4 
1225.5 
1229.9 

1232 
1231.8 
1238.4 
1240.3 

124 0 
1236.2 
1234.9 
1234.8 
1234.6 
1234.5 
1230.5 
1228.1 
1232.3 
1232.2 
1246.7 
1249.4 
1250.6 
1251.2 
1246.4 
1240.5 

1242 
1243.5 
1245.~ 
1240.1 

1250 
1255.3 
1256.7 
1257.5 
1258.3 
1258.8 

1259 
1259. 1 
1256.3 
1253.5 

123 2.7 
1232.7 
1232.6 
1232 .5 
12325 
1232.6 
1232.8 
1232.6 

1237 
1233.3 
1233.3 
1239.2 
1241.6 
1241 .4 

1246 
1248 .2 
1249.3 
1244.2 
124 2.9 
1241.7 
1241.3 
1242.2 
1238.6 
1236.4 
1240.9 

1241 
1248 

1250.7 
1251.9 
1252..5 
1247 .7 
1241.8 
1243.3 
1244.8 
1247.1 
1247.7 
1251.6 
1256.9 
125&.3 
1259.1 
1259.9 
1260.4 
1260,6 
1260.7 
1257.9 
125 5. 1 

Di1fer-enee in 

Grad ient 


(fM) 

-8.7 
-8.4 
·86 
-8.3 
·8.2 

-8 
·1.9 
· 8.1 
·1.5 
·1.9 
·1.& 
·9.3 
-9.6 
-9.6 
·7.6 
-7.9 
·9.3 

·8 
.g 

-6.9 
-6.7 
-7.7 
-8.1 
-8.3 
-!.6 
-8.8 
-1.3 
-1 .3 
-1.3 
-1.3 
-1.3 
-1.3 
-1.3 
-1.3 
-1.6 
-1.6 
·1.6 
· 1.6 
· 1.6 
-1.6 
-1.6 
-1.6 
-1.6 
-1.6 
·1.6 
-1.6 

Maintained 

Hydrologic 


Control 


{Yes/No) 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yei 
Yes 
Yes 
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Figure 4 ·Southwest Observation Well Pair ·------l--ows-4 
Third Quarter 2003 --BHP-91-··---­
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Date 

- 7/112003 
?n/2003 
71312003 
71412003 
7/512003 
7/612003 
1m2003 
'1/ 812003 
71912003 

7/1012003 
7/ll/2003 
711212003 
7/1312003 
7/14/2003 
7/15/2003 
7/16/2003 
7117/2003 
7/1812003 
7/19/2003 
7/20/2003 
7/21/2003 
7/22/2003 
7/ 2312003 
712412003 
712512003 
712612003 
712712003 
7/2812003 
7/2912003 
7/3012003 
7/3112003 
8/l/2003 
8/2/2003 
81312003 
81412003 
815/2003 
816/2003 
817/ 2003 
81812003 
81912003 

811012003 
811112003 
8112/2003 
8113/2003 
811412003 
8/15/2003 

Solllhwe&t Observation Well Pair 

Third Quarter 2003 


Dif(eren« In 
llHl'-' 0 \'1'11-4 

Gradient 

WaterLevd WaterUvel 
Elevation Elevation (feet) 

(feet AMSLl I(feet AMSL} 
1220.6 1231.9 -11.3 
1215.5 1227.4 -I !.9 
1220.1 1231.3 -11.2 
1220 .3 123!.5 ·11.2 
1220. 1 1231.4 ·11.3 
1223.2 1234.6 -I 1.4 
1224.7 1236.2 -11.5 
1226.1 1237.7 -1 I .6 
1227.2 1238.9 -I 1.7 
1227.5 123&.2 -1 0.7 
1230.1 124 2.1 -1 2 
1228.9 1241.2 -12.3 
1228 .2 1240 .4 -12.2 
1228.1 12 40.4 -12.3 

1228 1240.2 -12.2 
1223.6 1235 .1 .JJ.S 
1223.2 1234.7 . -11.5 
1223. 1 1234.6 -11.5 

1223 1234.5 -liS 
1219.5 1230.8 -11.3 
12 19 .3 1230 .6 -11.3 
1219.3 1230.5 -11 .2 
12 19 .2 1230.4 ·11.2 

1219 1230.3 ·1 1.3 
12 18.7 1230 -11.3 
121 8.6 1229 .8 -11.2 
12 18.5 1229.7 -11.2 
1218.3 1229.6 -11.3 

12 19 1130.3 .J 1.3 

1216.:5 1227.6 ·11.1 
1217.2 1228.4 -11.2 
1217.2 1228.4 -11.2 
1217.3 1228.5 -11.2 
1217.4 1228.6 -11.2 
1222.7 1234.7 ·12 
1225.2 1237.4 ·12.2 
1226.5 1238.6 -12.1 
1227.7 1239.8 -12.1 

1224 1235 .7 -11 .7 
1220.2 1231.5 -113 
1219 .2 1230.5 ·113 
12 18.5 1229.8 ·1 1.3 
12 18. 1 1229.4 -11.3 
12 17.9 12 29. 1 -11.2 
1217.5 1228.7 -11.2 
12 17. 1 1223.3 -11.2 

Mail'ltalned 

Hydrologic 


Control 

(Yes/No) 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yu 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
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{' 


I. 


Da~ 

811612003 
8/1112003 
8118n003 
S/1912003 
8/2012003 
8nln003 
812212003 
812312003 
8/2412003 
812512003 
812612003 
8127/2003 
8/28/2003 
8/29/2003 
813012003 
8/3Jn003 

91112003 
91212003 
9/312003 
9/412003 
9/512003 
9/6/2003 
9n/2003 
9/8/2003 
9/9/2003 

9/1012003 
9/1112003 
9/1212003 
9/1312003 
9/1412003 
911512003 
9/16/2003 
9/1712003 
9/1812003 
9/1912003 
9/2012003 
9/21/2003 
9/22/2003 
9123/2003 
9124/2003 
912512003 
9126/2003 
912712003 
9/2812003 
9/29/2003 
9/30/2003 

Solllhwest Observation Well Pair 
·Third Quarter 2003 

BHP-9 OWB-4 

Water Level Water Level 
El~vation Elevation 

I(feet AMSL) (feet AMSL) 
1217.1 1228.3 
1217.1 1228.3 

1217 1228.3 
1216.9 1228.2 
1216.9 1228.2 

1217 1228.3 
1217.2 1228.5 
1217.1 1228.3 
1221.3 1232.7 
1217.6 1228.9 
1217.6 1228.8 
1222.7 1234.8 

1225 1237.2 
1224.8 1237 
1230.4 1242.7 
1232.4 1244.9 
1233.6 1245.8 
1228.7 1240.5 
1227.4 1239.2 
1226.2 1237.8 
1225.8 1237.4 
122!i.4 1237.1 
1221.9 1233.5 
1219.8 1231.1 
1223.9 1236.1 
1223.9 1236.3 
1230.1 1242.9 
1232.7 1245.6 
1233.9 1246.9 
1234.5 1247.4 
1229.8 1242.6 
1224.1 1236.7 
1225.6 1238.2 

1227 1239.7 
12285 1240.8 

1229 1241.4 
1232.7 1245.3 
1237.3 1250.6 
1238.7 1252 
1239.$ 1252.8 
1240.2 1253.6 
1240.7 1254.2 
1240.9 1254.3 

1241 1254.4 
1238.6 1251.6 
1236.1 1248.8 

Dlrter<!nce In 
Gradient 

(feet) 

-11.2 
·I 1.2 
-11.3 
-I 1.3 
-11.3 
·11.3 
·I 1.3 
·ll.2 
·I 1.4 
-11.3 
·I 1.2 
·12.1 
-12.2 
-12.2 
-12.3 
-12.5 
-12.2 
-11.8 
-11.8 
-11.6 
-11.6 
-11.7 
-11.6 
-11.3 
-12.2 
-12.4 
-12.8 
-12.9 

-13 
-12.9 
-12.8 
·12.6 
·12.6 
-12.7 
·12.3 
·12.4 
-12.6 
-13.3 
-13.3 
-13.3 
-13.4 
·13.S 
-13.4 
-13.4 

·13 
-12.7 

Mt>intain~d 

Hydrologic 

Con!r<)l 


(Yes/No) 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
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Figure 5- Southeast Obse rvati on Well Palr 
::..:.. OWB-51Third Quarter 2003 
1:::~BHP·6l 
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Southeast Observation Well Pair 
Third Ouar1er 2003 

M l 
Ditf~rence in

Dale BHP4 OWB-5 	 Hydrologic
Gradient 

I 	 IWater Level Water Level 
Elevation Elcvat.lon (feel) (Yes/No) 

I(fffl • M<:l ) (feet • M<:T' 

'"nnM 2'\.4 1236.5 :2.3 Yes­r !229.5 1231.8 -2.3 Yes 
1233.8 1236.1 -2.3 Yes 

1234 1236.3 -23 Yes 
1233.9 1236.2 -2.3 Yes 

rl.mM'> 1237.1 1239.3 ~2.2 es 
Yes­717/2003 1238.7 1240.9 ·2.2
[' 1240.2 -2.2 r es 


7, 1241.4 1243.6 ·2.2 Yes 
7110/2003 1241.6 1243.3 -1.7 Yes 
7/1112003 2.44.6 1245.7 -1.1 Yesr 
7/1212003 !243.3 1244.5 -1.2 Yes 

[ 
71: 1242.6 1243.7 -J .I Yes 
7/i 1242.6 1243.7 ·I.I Yes 
7/l~rlWJ 1242.4 1243.~ ·l.l Yes 

1238.8 1239.1 ·0.3 Yes 
'117flWj 1238.3 1238.6 .().1 Yes 

7/1 I?~R? 1238.5 ·0.3 Yesft 	
Ye$­? 1238.1 1238. -03 

1233.6 ·1.3 Yes

f' 112TnM~ 1233.'1 1?~~ -L~ Yes-
I?~~,; 12.3~.1 -1 .5 Yes~ 

'/r, 1233..5 123.5 -15 i u. 

[ 1233.4 1234.9 -15 (t;$712~ 
L 

1233.1 1234.6 -I.~ ( t.J 

1233 1234 .5 -1..5 ):'t.J 

7, (jj 1232.9 -15 l'es 
1 ?~41232.8 -I. l'es 

1233.5 123~ .J ~ Yes 

I 	 1231 IH?~ .] .3 Yes .,, -1231.7 1233.1 -1.4 Yes 
1231.7 1233.1 -1.4 re& -..,.,nnm: 1231.6 1233. 1 -f~ res 

l 1231.7 1233.2 -1.5 res 

I 
.,.~ 1237 1239.3 -2.3 '"' 

1239.5 1241.9 -2.4 Yes 
1240.8 1243.1 -2.3 Yes 
1241.9 1244.2 ·23 Yes 
238.3 	 1240.3 -2 Yes 

Yes­1236.1 -L~ 

Ill 123.5.1 -1.5 YesI?~;,; 

'1 1/2003 1232.9 -1.5 Yes 
fl lflWJ 1232.5 1234 -1.5 Yes 
n 1232.3 1233.7 -1 .4 Yes 
Ill • .231.9 1233 .3 -1.4 Yes 
Il l ~ .231.5 1232.9 -J .4 Yes 
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Sou1heasl Observation Well Pair 

Third Quarter 2003 


Maintained
Difference in 

Date BHP-' OWB-5 	 Hydrologic:
Gradient 

Control 
WaterLenl Water Level 

Elevation Elevation (f~t) (Yes/No) 
l(fedAMSU (feetAMSLl r 811612003 1231.5 1232.9 -1.4 Yes 

c 

8117/2003 1231.5 1232.9 -1.4 Yes 
8.11812003 1231.4 1232.8 -1.4 Yes 
8.119/2003 123 1.3 1232.7 -1.4 Yes 
812M003 1231.3 1232.7 -1.4 Yes 
812 1/2003 1231.4 1232.8 -1.4 Yes 
8122/2003 1231.6 1233 -1.4 Yes r 812312003 1231.5 1232.8 -1.3 Yes 
8/2412003 1235.7 1237.2 -1.5 Yes 
8/25/2003 1231.9 1233.5 -1.6 Yes[ 812612003 1231.9 1233.5 -1.6 Yes 
812712003 1237 1239A -2.4 Yes 
812812003 1239.4 1241.8 ·2.4 Yes 
8129/2003 123 9.2 1241.5 ·2.3 Yes[ ~ 8/30/2003 1244 .9 !245.7 -0.8 Yes 
813l/2003 1246.9 1247.9 -I Yes 
9/112003 1247.9 1248.9 -I Yes 
9/2/2003 1242.8 1243.8 -I Yes 
9/312003 1241.5 1242.5 -I Yes 
9/412003 1240.3 1241.3 -I Yesr 9/512003 1239.9 1240.9 -1 Yes 
9/612003 1240.8 1241.3 -O.S Yes 
9/112003 1237.3 1237.8 -0.5 Yes c 9/812003 1235.1 1235.6 -0.5 Yes 
9/912003 1239.6 1240.1 -0.5 Yes 

9/1012003 1239.6 1240.2 -0.6 Yes 
9/11/2003 1246.4 1247.1 -0.7 Yesc 	 9/1212003 1249.1 1249.8 -0.7 Yes 
9/1312003 1250.3 1251 -0.7 Yes 
9/1412003 1250.9 1251.6 -0.7 Yes 
911512003 1246.1 1246.8 -0.7 Yes 
9/1612003 1240.2 124Q.9 -0.7 Yes 
911112003 1241.7 1242.4 -0.7 Yes 
9/1812003 1243.2 1244.6 -1.4 Yes 
9119/2003 1245.3 1246 .0.7 Yes 
9/2M003 1245.9 1246.6 -0.7 Yes 
9/2 112003 1249.8 1250.5 -0.7 Yes 
912212003 1255.1 1255.8 -0.7 Yes 
912312003 1256.5 1257.2 -0.7 Yes 
9/24/2003 1257.3 1258 -0.7 Yes 
9/2512003 1258.1 1258.8 -0.7 Yes 
9/2612003 1258.6 1259.3 -0.7 Yes 
912712003 1258.8 1259.5 ·0.7 Yes 
912812003 1258 .9 1259.6 ·0.7 Yes 
9129/2003 1256.1 1256.8 -0.7 Yes 
9/3012003 1253.3 1254 -0.7 Yes 
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Figure 6 • Annular Resistivity in Kohma 
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201 W ~ingt:on ~ 
Swu 500 
PhoenD, A.rit.om. 85004 

Tel: (602) 567-4000 
F;,x; (602) 567-4001 

October 23, 2003 

r flROWN At<D . 

Mr. Hugh Nowell 
CALD\1'1::1-L f 

Corporate Counsel 
~~~~r. 	 Vanguard Properties, Inc. 
975 Johnson Ferry Road, Suite 450 
Atlanta, Georgia 30342 [ 	 15-21622.007 

Subject: Florence Project I , 
Quarterly Compliance Monitoring Report 

c 
 Dear Mr. Nowell: 


u 
Please find enclosed a final copy of the Florence Project Quarterly Compliance 
Monitoring Report for the Third Quarter 2003. This report is provided for 

c 
inclusion in the quarterly submittals required by the Arizona Department of 
Environmental Quality (ADEQ) and the United States Environmental Protection 
Agency (USEPA) under Aquifer Protection Permit (APP) Number 101704 and 
Underground Injection Control (UIC) Permit Number AZ396000001. 

c If you should have any questions regarding this report, please do not hesitate to 
contact me at (602) 567-3894. 

Very truly yours, 

BROWN AND CALDWELL r. 
/4' ;J L 	 ..?)t!~t/' (l 

JBarbara A. Sylvester,. .I.T. ... I Engineer 1I 
1... 

[ 
BAS:IId 

Attachment 


cc: Mr. Adrain Taylor, Vanguard Properties 
Florence Copper File 
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FLORENCE MINE PROJECT 

QUARTERLY AND BIENNIAL COMPLIANCE MONITORING REPORT 


TIIIRD QUARTER 2003 


'­
[ Prinuzry Sampling Activities 

D 

D 
Quarterly and biennial compliance monitoring was conducted for the Florence Mine project on 
July 7 through July 9 and July 29, 2003 (fhird Quaner 2003). Groundwater sampling and 
analysis was conducted in accordance with the requirements of Aquifer Protection Pennit (APP) 
Permit Number 101704, Part D.E.2.d (Compliance Monitoring). Quarterly parameters, as listed 
in Part IV, Table m.B of the APP were analyzed from the designated Point of Compliance (POC) 
wells. The quarterly parameters are magnesium, sulfate, fluoride, and total dissolved solids 
(TDS). During this quarter, biennial parameters were also analyzed. The biennial parameters, as 

0 
0 listed in Part IV, Table m.C, are shown in Table I of this report. Radium 226 and radium 228 

were only analyzed if gross alpha el\ceeded 5.0 picocuries per liter (pCi/1). Total uranium was 
only analyzed ifgross alpha exceeded 15.0 pCill. 

During the Third Quarter 2003 sampling event, 29 POC wells were sampled and a total of 1,067 
constituents were analyzed. Two POC wells, M32-UBP and M33-UBF, were dry and could not u be sampled. Of the 1,067 constituents analyzed, none had reported concentrations exceeding the 
approved alert levels (ALs) or aquifer quality limits (AQLs}. 

0 
0 Analyses of the samples were conducted by Precision Analytical Laboratories (PAL). 

Radiochemical analyses were provided by Radiation Safety Engineering. Analytical results for 
the POC wells for the indicator parameters are provided in Table 2 and field parameters 
measured during sampling are indicated in Table 3. Common ions are presented in Table 4, 
fonnation-related radiochemicals are presented in Table 5, process-related organics are presented 

0 in Table 6, and trace inorganics (metals) are presented in Table 7. 

All of the results were similar to past results for Level n parameters. No trends or unusual 

0 changes were observed. Due to a miscommunication with the laboratory, the method detection 
limit used to analyze total diesel petroleum hydrocarbons (TPH-D) was above historical method 
detection limits. Because ALs and AQLs have been not established for TPH-D, no action limit 

L was el\ceeded. However, TPH-D will be reanalyzed at the lower detection limit on samples 

l 
collected during the next quarterly event in order to more accurately compare current conditions 
to concentrations reponed during the last biennial event in 2001. 

AL Exceedances and Verification Sampling 

Part n.P.4 of the pennit (Contingencies for AL and AQL Exceedances) requires verification 
sampling for an AL or AQL el\ceedance. There were no AL or during this 
quarterly sampling. No verification sampling was required. 

BROWN AKD 
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During the Second Quarter of 2003, well M29-UBF had a reporled TDS concentration of 3,200 
milligrams per liter (mg/1), which exceeded the alert level of 2,751 mg/1. Because the final 
results were obtained fro m the laboratory after the quarter had ended, verification sampling was 
not performed during the quarter. The Third Quarter sampling served as the verification 
sampling event for the IDS exceedance. The Third Quarter result of 1,500 mg/1 was below the 
AL and therefore the exceedance was not verified. No further contingency sampling will be 
required. 

f Contingency Sampliug Pla11 to be Impleme11ted During Fourth Quarter 2003 

There were no AL or AQL exceedances verified during this quarterl y sampling. No contingency 

IJ sampling plan is required during the Fourth Quaner of 2003. 

Results ofContingency Sampli•tg Pum Implemented from Seco11d Quarter 2003 

0 
There were no AL or AQL exceedances verified during the Second Quarter 2003. Therefore, no 
conti ngency sampling plan was implemented. c 
Issues 

There were no other issues to report during the Second Quarter 2003. 

0 
0 

c 
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TAB LE 1. SUMMARY OF BIENNIAL GROUNDWAT:ER MONITORING PARAMETERS 


ANALYSIS I 
Ouarurly Parameren 
Fluoride 
Ma~nesium 
Sulfate 
Total dissolved solids 
Common Ions 
pH 
Bicarbonate alkalinitv 
Carbonate allcalinity 
Calci um 
Chloride 
Nitrate as N 
Potassium 
Sodium 
Cation/anion balance 
Formation-Related Radlochemicals 

GTO$$ alp_ba 
Radium 226 (ifgross alpha >5.0) 
Radium 228 (if 2ross aloha >5 .01 
Total Uranium (if G. Alpha >15.0) 
Process-Related Organics 
Extractable fuel h)'<irocarbons 
(diesel range organics) 
Benu:ne 
Ethyl benzene 
Toluene 
Total xylene 
Trace Inorl!anlcs (Metals) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromiu m total 
Cobalt 
Copper 
Iron 
Lead 
Manoanese 
Mercury 
Nickel 
Selenium 
Thallium 
Zinc 

METHOD 

EPA 300.0 
EPA 200.7 
EPA 300.0 
SM2540C 

EPA 150.1 
SM 2320B 
SM2l 20B 
EPA 200.7 
EPA 300.0 
EPA 300.0 
EPA 200.7 
EPA 200.7 
Calculation 

EPA 60010().()2 
EPA 903.1 
EPA 904 
EPA 00.07 

8015A.ZRI 

EPA 8260B 
EPA8260B 
EPA8260B 
EPA 82608 

EPA200.7 
EPA200.8 
EPA200.8 
EPA200.8 
EPA 200.7 
EPA 200.7 
EPA200.8 
EPA 200.8 
EPA 200.7 
EPA 200.7 
EPA200.8 
EPA 200.7 
EPA 245. 1 
EPA 200.7 
EPA200.8 
EPA 200.8 
EPA200.7 

PRESERVA TlVE 


None 

HN03 

None 

None 


None 

None 

None 

HN03 

None 

None 

HN03 

HN03 

None 
None 
None 
None 

None 

HO 
HO 
HCl 
HCI 

HN03 
HN03 
HN03 
HN03 
HN03 
HN03 
HN03 
HN03 
HN03 
HN03 
HN03 
HN03 
HN03 
HN03 
HN03 
HN03 
HN03 
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TABLEZ. SUMMARY OF ANALYTICAL RESULTS, QUARTERLY PARAMETERS 


WeU l D Sample Dale Mu11esium Sulfate Fluoride Total Dissolved Solids 
CGDUntration AlertLeva Qlneenlntlon Alert Level Conctnlra llon Alcr11..evel ConcmtrOttion Alert Uvd 

M1.(;L /u l 092003 22.0 3 1 91 109 0.8 1.3 650 1028 
M I·GL (Oup) Jul 09 2003 22.0 3 1 99 109 0.82 1.3 640 1028 
M2·GU lul 29 2003 19.0 39 140 275 0.35 1.4 730 1496 
M3-0L. /ul 072003 20.0 36 130 187 0.75 1.3 690 1157 
M4·0 lui 07 2003 4.5 I S 57 <lOS 2.5 5. 1 420 1072 
M6-GU Jut 08 2003 3. 1 5.1 53 86 o.n 1.3 370 620 
~f7·GL l ui 08 2003 <0.25 I 31 82 0. 94 1.7 280 464 
MS..() l ui 08 2003 <0.25 1 76 122 2.0 3.6 350 609 
Ml4·GL /u l 08 2003 2. 1 23 59 144 0.72 1.4 410 874 
MIS·GU l ul 08 2003 2S.O 44 73 126 0.59 1.2 740 IJS9 
M15-GU (Dup) l ui 08 2003 24.0 44 n 126 0.6 1.2 740 1359 
MJ6-GU Jul 29 2003 ZB.O 52 170 248 0.58 1.1 990 1635 
M1 7-GL Jul 09 200 3 S.7 9.3 120 209 0 .87 1.6 480 83 1 
M18-GU Jul 09 2003 18.0 36 160 28& 1.0 1. 6 610 1323 
Ml9·LBP Jul 07 2003 12 .0 21 56 89 0. 53 1 470 794 
M19-LBF ( Dup) l ui 07 2003 12.0 2 1 56 119 O.SJ I 450 794 

MZG-0 l ui 07 2003 8.9 14 70 112 0.87 1.7 470 809 
M2 1-UBF J ul 07 2003 33.0 87 240 487 0.73 l.l 1100 2861 
M22·0 lu i OS 2003 6.2 8.6 52 86 0.77 1.3 400 1094 
M23·UBF Jul 08 2003 43.0 69 250 411 0. 79 1.3 1500 2392 

M24..0 )ul 09 2003 12 .0 19 760 1364 1.1 2.5 1300 2363 

M25-UBP Jul 09 2003 37.0 76 230 387 0.72 1.6 1200 2683 

M26-0 Jul 07 2003 <0.25 1 65 lOS 1.6 3.4 340 556 

M27·L8P J ul 07 2003 32.0 Sl no 179 0.44 I 1000 1745 

M28-LBP Jul 07 2003 1.6 2.6 49 81 0. 82 1.6 370 6 10 
M29-UBP J ul 07 2003 47.0 84 280 465 0.66 1.1 1500 2'15 1 

M30.0 Jul09 2003 11.0 18 61 102 0.78 1.6 470 824 

M31-LBP Jul092003 29.0 46 220 330 0.75 1.3 9~0 1665 
019-GL /ul 08 2003 10.0 17 ss 99 0.7 1.4 4:;0 770 

049-0L lui 07 2003 9.8 18 75 159 0.61 I 530 849 

Pl9+0 Jul OS 2003 6.5 12 67 101 1.6 2.8 440 161 
1'49-0 l ui 07 2003 4.0 6.2 110 181 1.0 2 470 SOl 
Labor~lory Detection Limit 0.25 2 0.4 10 
Arizona Aquifer Waur Quality S tandard . . 4 . 
AU ,_lt.s In milligr.uns per IIJU (rog/1.) 
< =Jes. lhan lhe l®oralory pncdcal qiWitiwion limil 



TABLE 3. SUMMARY OF QUARTERLY FIELD PARAMETERS 


D 


n 


n 

n 

n 

I 


I. 


Well JD SampltDate Tempuature Ttmptratlll'e pH Conductivity 
(•C) ( • F) (jtmba&'cm) 

MJ.<lL )111092003 22.3 72.1 7.48 1027 
M2-GU Jul28 2003 19.8 67.6 7.36 1030 
Ml·GL Jul 07 2003 22. 1 71.8 7.49 1069 
M4.0 Jd107 2003 24.0 7~.2 1.41 63$ 
M6-<3U lul082003 25.4 77.7 8.52 692 
M7-GL Jul 08 2003 24.6 76.3 9.39 499 
M8.0 Jul 08 200) 29.5 85.1 8.77 673 
M14·GL 1ul08 2003 21.3 81.1 8.52 805 
M IS-GU J.t 08 2003 2S.2 77.4 7.52 1269 
M16-GU Jul 28 2003 24.2 75.6 7.4'2 1483 
M17·GL 1ul09 2003 28.3 82.9 8.35 849 
M18-GU Jul09 2003 19.6 67. 3 7. 50 972 
M19-LBF Jul 072003 23.5 74.3 7.71 769 
M20·0 Jul 07 200) 24.0 75.2 7.53 759 
M21·UBP Jul 07 2003 22.7 72.9 7.28 1610 
Mn.O 1ul08 1003 28.1 82.6 8.09 767 
M'23· UBF Jul 08 2003 22. 5 72.5 7. 14 2177 
M24-0 Jul 09 2003 30.9 87.6 1.19 1996 
M2S-UBF Jul 092003 21.3 70.3 7.19 1734 
M26-0 Jut07 2003 29.2 84.6 8.48 592 
M27-LBF Jul07 2003 23.7 74.7 7.51 1571 
M2S-LBF Jul 07 2003 26.4 79.5 8.33 672 
M29·UBF Jul 072003 22.8 73.0 7.09 2159 
]100-0 Jal 092003 2.4.4 75.9 7.53 786 
M31-LBF Jul 09 2003 22.6 72.7 7.27 1414 

019-GL Jul 081003 24. 1 75.4 7.84 758 
049-GL Jul07 2003 26.2 79.2 7 .69 901 
Pl9·1·0 Jul08 2003 24.8 76.6 7.64 733 
P49-0 Jul 07 2003 28.2 82.8 7.68 807 



f TABLE 4. SUMMARY OF COMMON INORGANIC ANALYTICAL RESULTS, 
BI ENNIAL PARAMETERS 

WtUID Sarnple Datt Bicarbonale Carbonate Calcium Cblorlde Nitr21e Potassium Sodloon pH lOll 
Alkatinlly Alkatinity asN Bat.lnte 

Ml-01. Jol 09 2003 130 <2. 90. 210 4.3 6.8 120 7.45 1.07 
M 1-Gl. (Dup) JuJ 09 2003 130 <2. 90. 200 4.3 6.7 120 1.5 1.09 
M2-GU Jol29 2003 170 <2. 80. 160 4.8 5.4 150 7.38 1.09 
M3·GL lui 01 2003 140 <2. 84. 200 4. 6.6 140 7.44 1.13 
M4·0 Jol 01 2003 84 <2. 20. 120 0.7 4.8 140 7.53 0.96 

fl M~GU l•l OS 2003 48 <2. 17. 130 0.76 4.6 140 7.68 1.24 .. 

n 

M7-GL lui OS 2003 74 16. 3. 78 <0.2 2 110 9.1» o.98 
MS·O lui OS 2003 !50 <2. 2.4 47 1.1 <2. 170 8.47 1.27[! MI4·G L Jol08 2003 58 <2. 17. 140 1.1 4. 160 8.11 1.23 
MIS-GU Jul 08 2003 96 <2. 91. 260 4A 7.8 160 7.l6 1.22 
M1S-GU (Dup lui OS 2003 120 <2. 88. 260 4.3 7.6 150 7.65 t.l2 
Ml~GU lul29 2003 ]20 4. 110. 330 8.7 a.6 170 7.47 ().98 

u 
0 

M17-GL lui 09 2003 84 <2. 28. I10 0.63 6.8 140 7 .92 1.05 
MIS-GU Jul09 2003 190 <2. 82. 140 4. 1 5.7 ISO 7.4S 1.07 
M19·LBF Jot 01 2003 120 <2. 52. ISO 0.98 5.1 100 7.69 0.99 
M19-LBP(Du lui 07 2003 120 <2. 54. 140 0.98 5.4 100 7.68 1.03 
M20-0 Jol 07 2003 100 4. 42. l.lO 0.54 7.4 I 10 7~ 1.39 
M21 ·UBF lui 07 2003 220 <2. 140. 230 10. 7.6 210 7.31 1.17 
M22-0 Jul08 2003 82 <2. 33. 120 0.7 8 5.3 120 7.82 I. 13 

n 
M23·UBF lu108 2003 190 <2. 200. 460 13. I I. 290 7.28 1.17 
M24·0 lui 09 2003 74 <2. 140. 63 0 .77 8.7 330 7.56 1.15 
[!.i25-UBP Jtol 09 2003 21 0 <2. 170. 340 10. 9.5 240 7.16 1.17 
M2~ Jol07 2003 140 <2. 2.9 43 1.3 <2. 140 8.09 l.l4 
M27-LBF Jol 07 2003 96 <2. 140. lSO 9.6 8.8 170 7.33 1.14 
M28·LBP Jut 07 2003 so <2.. 210. 130 0 .7 ll. 300 7.92 3.91 
M29-UBP lui 07 2003 220 <2. 2 10. 430 16. II. 290 7.32 l.l9 
MJO.O ~~·09 2003 I 10 4. 51. no 0 .74 6.7 99 7.56 0.98 
M31 ·LBF Jul 09 2003 220 <2. 130. 180 7.3 8.3 200 7.34 1.23

IJ 0!9-GL Jol 08 2003 110 <2. 47. 130 0.73 5.6 !00 7 .81 ].0\ 
049-0L lu107 200J 130 <2. 51. ISO J.S 6.3 140 7.43 1.06 
Pl9·1-0 lui 08 2003 JIO <2. 32. 110 0 .6S s.s 140 7.88 1.08 
P49-0 lui 07 200) 96 4. 34. 98 0.63 5.4 160 7.49 1.18 
Labonnory D<tcctlol1 Llmir 2 2 2 lt 2 1 l - -
AWQS . . . - 10 . . . . 
All resulcs iP milligraJm per titer (mz!L). c: Kcepc pH iu pH uniu. aDd. Jon Baf:~~noe, a cakulatir;>"O 
< ~ Jess t.hao detecti011 Urak 
AWQS • Arioooa Aquifer W•te<Quijty s..­

1 .. 



TABLES. SUMMARY OF RADIOOIEMICAL ANALYTICAL 

RESULTS, BIENNIAL PARAMETERS 

WeliiD SampleO~te Gross~lpha Radlumllli Radium2l8 

MI.(JL Jul09 2003 4.0~ 0 .9 - ­
MI-OL{Dup} Jul09 2000 S.h 1.0 <0.4 <0.4 

M2-0U Jol29 2000 4.0~0.9 . ­
M3-0L Jul 07 2003 4 .4 :t 0.9 - ­
M4-0 lul 07 2003 2.8 :t0.7 - -
M6-GU lui 08 2003 l.h 0.5 - ­n M7-GL lul 08 2003 1.7 ~ 0.6 - ­

n 
MS-0 lul OS 2003 12.0 ± 1.6 <0.2 <0.3 

MI4-GL MOS2003 I.S:t 0.6 . ­
MIS-GU lul OS 2003 4.~ :t l.O . ­
MIS-GU (Dup) Jut 08 2003 5.8 :t l.l <0.2 <0.3 

M16-GO lul29 2003 7 .6± 1.3 <0.3 <0.4 

I. MI7-GL lul 09 2003 2.1 :t0.7 . 

. 

. 

Ml8·GU lvl09 2003 4.5 :t J.O . . 

MI9-LBP lul 07 2003 . 4.4.±0.9 -

M19-LBF (Drip) lui 07 2003 S.1 :t 1.0 <0.4 <0.3


ll M20-0 lul 07 2003 2.2<o0.7 - . 

u 
M21-UBF /vi 07 2003 6.6 ± l.l <0.2 <0.3 
M22-0 lu i 08 2003 3.1 :tO.S . . 
M23-UBF Jut 08 2003 9.0 ~ 1.4 <0.3 <0.4 

M24-0 lul 09 2003 7.4:!: 1.3 0 .9:1:0.1 0.6:t0.4 

M2S-UBF lui 09 2003 7.6:t 1.3 <0.3 <0.3 

M26·0 M07 2003 8 .9 :t 1.4 0.3 :t 0 .1 <0.3 n M27-LBP /ul 07 2003 6. 3± 1.2 <0.3 <0.3 

M2S-LBF lwl 07 2003 2. 6::t0.7 . . 
M29-UBF l'ul 07 2003 9.9 ::t 1.5 <0.4 <0.4 

0 M30·0 M092003 8.3 :1: 1.4 <0.5 <0.8 

M31-LBF lul 09 2003 7.3 :t 1.3 <0.3 <0.3 

019-GL lui 082003 3.6:t 1.1 <0.2 <0.3 

049-GL Jul 07 2003 4.5:!: \.0 . . 

Pl9-l-0 lul 08 2003 4.0:1:0.9 .D ­
P49-0 Jul07 2003 3.5 :t0.8 . . 
~rt Lm!l 1.5 . . 
L abGTato'}' Detedlou Umll 0.6' o.o:z 0.6'L . .Arit.,. Aquifer W•IH' Qualily SWidard . 
All results in pico-(:uries per liter +1- a sl3ndard deviation of two (pCu/1.. +/- 2 0 1 
< = less than detoetlon limit 
Radium 226 and Radium228 are analyzed when Gross Alpha exceeds 5.0 
Total Radium ~ Radium 226 + Radium 228 

Total Radium 

. 
<0.4 

-
. 
. 
. 
-

<0.3 

-

-


<0.3 

<0.4 
. 
. 
. 

<0.4 
. 

<0.3 
. 

<0.4 

l.S:t0.4 
<0.3 

0.3±0.1 

<0.3 
. 

<0.4 

<0.8 

<0.3 
<0.3 
. 
. 
. 
4 

0.06 
5 



TABLE 6. SUMMARY OF ORGANlC ANALYTICAL 
RESULTS, BIENNIAL PARAM ETERS 

WelliD Sample Dak Benzene EI)Qilknzcne Tolurne Total Xylme Total Pecrolturn 
JJydro<arbons-Diesd 

MI·GL lul092003 <0.001 <0.001 <0.001 <0.003 <3.n MI·GL (Dup) Jul 1»2003 <0.001 <0.001 <0.001 <0003 <3. 
M2-GU Jul29 2003 <0.0005 <0.0005 <0.0005 <0.001 <3. 
M3-0L l ui 072003 <0.001 <0.001 <0.001 <0.003 <3. 
M4-0 lul 072003 <0 .001 <0.001 <0.001 <0.003 <3.r M6-GU lui OS 2003 <0.001 <0.001 <0.001 <0.003 <3. 
M7-GL lui OS 2003 <0.001 <0.001 0.017 <0.003 <3. 
M&-0 lui 082003 <0.001 <0.001 <0.001 <0003 <3.n MI~GL lol 0& 2003 <0.001 <0.00\ <0.001 <0.003 <3. 

G 
MJS-GU lid 0& 2003 <0.001 <0.001 <0.001 <O.oo3 <3. 
M15-GU (Dup) lo10&;!(11)3 <0.001 <0.001 <0.001 <0.003 <3. 
MI6-GU lu129 2003 <O.OOOS <0.0005 0.0097 <0.001 <3. 

D 
M17·GL lul09 2003 <0.001 <0.001 <0.001 <0.003 <3. 
Ml&-GU lul09 2003 <0.001 <0.001 <0.001 <0.003 <3. 
M19-LBP lui 072003 <0.001 <0.001 <0.001 <0.003 <3. 
M19·LBF (Duo Jul072003 <0.001 <0.001 <0.001 <O.oo3 <3. 
M20·0 Jul 072003 <0.00 1 <0.001 <0.001 <0.003 <3. 
M21·1JBP lui 07 2003 <0.001 <0.001 <0.001 <0.003 <3. 
M22-0 lui OS 2003 <0.001 <.0.001 <0.001 <0.003 <3. 
M23·UBF lui 0& 2003 <0.001 <0.001 <0.001 <0.003 <3. 
M24.() lui 09 2003 <0.001 <0.001 <0.001 <0.003 <3.

fl ~UBF l ol 09 2003 <0.001 <0.001 <0.001 <0.003 <3. 
~26-0 lol07 :1003 <0.001 <0.001 <0.001 <0.003 <3. 
M27-LBP lul 07 2003 <0.001 <0.00 1 <0.001 <0.003 <3. ., M2&-LBP lol07 2003 <:0.001 <0.001 <0.001 <0.003 <3. 

1.l M29·UBF lol07 2003 <0.001 <.0.001 <0.001 <0.003 <3. 
M30-0 lui 09 2003 <0.001 <0.001 <0.001 <0.003 <3. 

rt M31-LBP }ul092003 <0.001 <0.001 <0.001 <0.003 <3. 
019-GL lui08200J <0.001 <0.001 <0.001 <0.003 <3.LJ 049-GL lui 072003 <0.001 <0.001 <0.001 <0.003 <3. 
P19·l·O lui OS 2003 <0.001 <0.001 <0.001 <0.003 <3. 
P49-0 Jol 07 2003 <0.001 <0.001 <0.001 <0.003 <3. 
!_leTILe... O.OOlS 0.35 0.5 5 R 
t..aboraiOry D<lftdoo Limit o.otn 0.001 O.OOl O.OOl 0.5 
AWQS 0Jll)5 0.7 J 10 . 
Allr«ulls a:eln mUUgams per 6rcr (ms/L) 
< = k:u thAn detectioo Ji.nlt 
AWQS= Arit.OOa AquifcrWtltrQu.alil)' SI>Dd.trd 
R;ROSCM4 
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WeUID Sample Dale Alwniniwo Antimony ~ickd 

MI-GL lu109 2003 <0.1 <0.001 <0.01 
MI·GL(Dup) lui 09 2003 <0.1 <0.001 <0.01 
M2-0U lui 29 2003 <0.1 <0.001 <0.01 
M3-CiL Jul 0"7 2003 <0.1 <0.001 <O.ol 
M4-0 Jui<YI 2003 <0.1 <0.001 <0.01 
M6·GU luiOSlOOS <0.1 <0.001 <O.o! 
M7-GL lui 08 2003 <0.1 <0.001 <0.01

[ MS-0 lui 08 2003 <0.1 <0.001 <0.01 
Mf4.(;J. Jui 08 2003 <0.1 <0.001 <0.01 
MIS·GU JuiOS 2003 <0.1 <0.001 <0.01 
MIS-GU (Dup} lui OS 200S <0.1 <0.001 <0.01[ l MI6-GU lul29 2003 <0.1 <0.001 <0.01 
MI7-0L Jul 09 2003 <0.1 <0.001 <0.01 
MIS·GU Jui 092003 <0.1 <0.001 <0.01 n MI9·LBF Jul 07 200S <0.1 <0.001 <0.01 

II 

MI9·LBF(Dup) Jui<YI 200S <0.1 <0.00! <0.01 
M20.0 Jui<YI 200S <0.1 <0.001 <0.01 
M21-UBF JuiO? lOOS <0.1 <0.001 <0.01 
M22·0 Jul082003 <0.1 <0.001 <0.01 
M23·UBF lui 08 2003 <0.1 <0.001 <0.01 
M24·0 lui 092003 <0.1 <0.001 <0.01[ M2S-UBF lul092003 <0.1 <0.001 <0.01 
M26-0 Jui<YI 2003 <0.1 <0.001 <0.01 
M27-LBF Jui<YI 2003 <0.1 <0.001 <0.01 
M28·LBF )ui072003 <0.1 <0.001 <0.01 
M29-UBP Jul 07 2003 <0.1 <0.001 <0.01 
M30.0 lui 09 2003 <0.1 <0.001 <0.01 
M31-LBF Jul 09200S <0.1 <0.001 <0.01[] 019-GL )ul08 2003 <0.1 <0.001 <0.01 
049-0L Jul07 2003 <0.1 <0.001 <0.01 
P19·1·0 Jul08 2003 <0.1 <0.001 <0.01u P49·0 lui 072003 <0.1 <0.001 <0.01 
Lowe!it Actioo. Le-'t'fl 0.71 0.005 M8 
Leborotory Dtttttlo» l1mJt (1.1 0.001 0.01

[ M06 OJ.Arizona Aqulfer Water Qllality Standard . 
All results in milligrams per liter (mg/1.) 
< = less than delection limit 
AQL = Aquifer quality limit 
Lowest Action level "Lowest alert level or AQL; a higher val 
R= Reserved 

Selenium 

<0.001 
<0.001 
00011 
<0.001 
<0.001 
<0.001 
<0.001 
0.003 
<0.001 
<0.001 
<0.001 
0.0023 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
0.0077 
<0.001 
0.0022 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
0.0011 
0.027 
0.001 
0.05 

Thallium 

<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
0.002 
0.001 
o.ooz 

Ziac 
<0.05 
<O.OS 
<O.os 
<0.05 
<0.05 
<0.05 
<0.().1 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<O.OS 
<0.().1 
<O.OS 
<0.05 
<0.().1 
<0.05 
<0.05 
<0.05 
<0.05 
<O.OS 
<O.OS 
<0.05 
<0.05 
<0.6.1 
2.5 

0.05 
. 

l 


