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Table 1. List of surface-water sites, and selected City of Lincoln production, collector, and monitoring wells near
Ashland, Nebraska, from which discharge, water-level, water-quality, or tracer data have been collected from

September 1991 through May 1997

[Tracer site: site where tracer was injected or measured; NA, not applicable; Equipment: D, Data logger; G, Satellite connection; P, Pump;

Q, Water-quality data logger; T, Transducer]

Site identification

Equipment at

Site name number Site type mon.itoring
sites
Platte River near Leshara 06796500 Surface water, tracer, and gage NA
Elkhorn River at Waterloo 06800500 Surface water, tracer, and gage NA
Elkhorn River at Q Street bridge 06800800 Tracer site NA
Platte River near Ashland 06801000 Surface water, tracer, and gage NA
Platte River at island bridge NA Tracer site NA
Salt Creek near Waverly (site outside 06803525 Surface water and gage NA
study area 23 river miles above the
mouth of Salt Creek)
Salt Creek at Greenwood (site outside ~ 06803555 Gage NA
study area 13 river miles above the
mouth of Salt Creek)
Salt Creek at Ashland 06803567 Surface water NA
Platte River near South Bend 06805010 Surface water and tracer NA
W90-2H 410254096185501 Production well, Ranney collector NA
well, and tracer
W90-1H 410322096191701 Production well, Ranney collector NA
well, and tracer
W56-1 410307096193201 Production well NA
W76-3 410308096194301 Production well NA
W54-10 410315096193501 Production well NA
W54-9 410316096194801 Production well NA
W76-5 410322096193501 Production well NA
Wg6-2 410323096194501 Production well NA
W54-8 410324096193901 Production well NA
W66-6 410327096200901 Production well NA
W66-5 410331096201701 Production well NA
W76-4 410332096194001 Production well NA
W86-1 410334096200601 Production well NA
W66-4 410341096201101 Production well NA
W54-4 410342096194701 Production well NA
W54-3 410347096200101 Production well NA
W76-2 410347096201001 Production well NA
W54-7 410352096200201 Production well NA
W49-7 410358096202601 Production well NA
W49-6 410358096203901 Production well NA
W76-1 410402096201801 Production well NA
W37-1B 410418096203901 Production well NA
W32-2A 410428096203901 Production well NA

DATA COLLECTION



Table 1. List of surface-water sites, and selected City of Lincoln production, collector, and monitoring wells near
Ashland, Nebraska, from which discharge, water-level, water-quality, or tracer data have been collected from

September 1991 through May 1997--Continued

Site identification

Equipment at

Site name number Site type mon_itoring
sites
W37-2A 410437096203901 Production well NA
w31-3 410447096203901 Production well NA
W37-3A 410457096203901 Production well NA
WS56-4 410527096202701 Production well NA
W56-5 410537096202501 Production well NA
W56-8 410547096203901 Production well NA
W56-9 410557096204001 Production well NA
M90-34R 410159096181001 Monitoring well DTQP
M90-33R 410233096181801 Monitoring well P
M90-36R 410303096192901 Monitoring well DGTP
M90-30R 410312096183901 Monitoring well DGTP
M91-38R 410324096191801 Monitoring well DTP
M90-17R 410427096202501 Monitoring well DGTP
M91-40R 410323096191501 Monitoring well Q
M90-4 410612096220601 Monitoring well P
M90-2 410703096205301 Monitoring well P
M90-1 410707096220601 Monitoring well P

Representative ground-water samples were col-
lected from 31 production wells of the City of Lincoln
northern well field near Ashland (figs. 2 and 3; table 1)
including the two collector wells (W90-1H and W90-
2H) located on an island in the Platte River near Ash-
land, Nebraska (fig. 3), and nine monitoring wells
(M90-1, M90-2, M90-4, M90-17R, M90-30R, M90-
33R, M90-34R, M90-36R, and M90-38R) (fig. 4) also
near or in the City of Lincoln well field (table 1). Rep-
resentative ground-water samples were collected in
accordance with procedures described by Verstraeten
and Ellis (1995, p. 26). No samples were collected from
M91-40R.

Water-quality samples were analyzed for
selected nutrients; major ions; trace elements; pesti-
cides and metabolites; volatile, semivolatile, and explo-
sive organic compounds or derivatives; and
radionuclides (appendix A, tables A-4 through A-13),
depending upon the site and study objectives. In addi-
tion, temperature and specific conductance data were
collected from the water-quality data loggers installed
in monitoring wells M90-34R and M91-40R from 1994
through 1996.

Standard USGS procedures were used for most
laboratory analyses. Analyses were done at the USGS
National Water Quality Laboratory (NWQL) in
Arvada, Colorado, in accordance with the standard
methods described by Fishman and Friedman (1989),
except for analyses of uranium, tritium, radon, triazine
herbicides, and explosive organic compounds and
selected derivatives. The analyses for uranium were
done in accordance with the method described by
Thatcher and others (1977) at a USGS laboratory in
Reston, Virginia. The analyses for tritium were done
using an electrolytic enrichment gas counting method
at the University of Miami. The analyses for radon
(Rn222) were done by scintillation at the USGS NWQL
(Whittaker and others, 1989). The analyses for triazine
herbicides were performed by the USGS laboratory in
Lawrence, Kansas, and by the USGS NWQL using gas
chromatography-mass spectrometry analyses (Zaugg
and others, 1995). The analyses for the explosive
organic compounds and selected derivatives were done
using the U.S. Environmental Protection Agency
Method 8330 by high performance liquid chromatogra-
phy (HPLC) at Quanterra Analytical Services, Arvada,
Colorado. The values reported represent the water-

8 Selected Surface-Water, Ground-Water, and Tracer Data from the Elkhorn and Platte Rivers and the Alluvium near Ashland,
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quality conditions at the time of sampling consistent
with available sampling techniques and methods of
analysis.

The mixing and travel-time properties of the
Elkhorn River and the Platte River water were analyzed
by injecting a conservative tracer into the Elkhorn
River and measuring the spatial and temporal distribu-
tion of the tracer concentration. The distribution of dye
was measured downstream from the injection sites on
the Elkhorn River and above and below the City of Lin-
coln well field on the Platte River. The tracer used for
this analysis was a 20-percent solution of fluorescent
Rhodamine WT dye. Three constant-rate injections
(I.M. Verstraeten, written commun., 1998) (appendix
B, tables B-1 through B-3) and three slug injections
(appendix B, tables B-4 through B-6) with Rhodamine
WT were performed in 1995 and 1996 (I.M. Verstra-
eten, written commun., 1998). Samples were collected
by lowering a 40-mL glass vial into the Elkhorn River
at Q Street bridge and Platte River near Ashland and
South Bend. Samples were collected either from the
midpoint of discharge of the Elkhorn River or from 10
equally spaced distances, called verticals. The concen-
tration of dye in each sample was analyzed with a fluo-
rometer in accordance with procedures described by
Wilson, Cobb, and Kilpatrick (1986) in the laboratory
of the USGS Nebraska District office.

Replicate samples and equipment blanks were
collected during the surface-water, ground-water, and
tracer collection efforts for quality assurance and qual-
ity control. These data are included in the tables and are
identified as quality-assurance samples. Replicate sam-
ples were collected, processed, and submitted for anal-
ysis in the same manner as the regular sample. They
were collected within 1 to 5 minutes of the regular sam-
ple. Equipment blanks were collected by processing
deionized or organic-free water through the sampling
equipment and, if applicable, filtering equipment. They
were submitted for analysis in the same manner as the
regular sample. In addition, other quality-assurance
and quality-control techniques were used by the USGS
and contract laboratories to ensure reliable, precise,
and accurate analytical data in accordance with Jones
(1987).

WATER-QUANTITY, WATER-QUALITY,
AND TRACER DATA

Discharge measurements for the Platte River
near Leshara and Ashland and the Elkhorn River at

Waterloo for Water Years 1994 (fig. 5), 1995 (fig. 6),
and 1996 (fig. 7) are presented as hydrographs.
Temperature and specific-conductance measurements
for ground water collected beneath the Platte River
island (fig. 4) are presented in figure 8. The operating
records for collector wells W90-1H and W90-2H and
the discharge measurements for the surface-water sites
Platte River near Ashland and Salt Creek at Greenwood
(located outside the study area), from May 1994
through December 1996, also are presented in figure 8.
Profiles of concentrations of dissolved oxygen, nitrite
and nitrate, nitrite, ammonia, orthophosphate, atrazine,
deethylatrazine, deisopropyl-atrazine, cyanazine, and
metolachlor with distance in the Platte River near
Leshara, Elkhorn River at Waterloo, Platte River at
Ashland, and Platte River near South Bend on March
23 and 24, 1994, July 26 and 27, 1994, September 13
and 14, 1994, and May 24, 1995 are presented in
figures 9 through 18. Distances shown in these figures
always are measured from the left bank looking
downstream.

The water-quality data analyzed at the USGS
NWQL in Arvada, Colorado, are in appendix A-1
through A-13 on diskettes in the back of this report.
The surface-water-quality data are presented in down-
stream order by date and time. The ground-water-
quality data are listed according to site identification
number, derived from the latitude and longitude of the
locations of these wells, by date, and by time. The
results of the three constant-rate and three slug
injections of Rhodamine WT dye are in appendix B,
tables B-1 through B-6.

The analytical results of the replicate samples
show that reasonable consistency exists among the
analyses of the replicate pairs. The analytical results of
the equipment blanks indicate that external contamin-
ation did not substantially contribute to the analytical
results presented in this report.

WATER-QUANTITY, WATER-QUALITY, AND TRACER DATA 9
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Figure 9. Concentrations of dissolved oxygen in the Platte River near Leshara, Elkhorn River at Waterloo, Platte River near Ashland, and

Platte River near Leshara
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Figure 10. Concentrations of nitrite and nitrate in the Platte River near Leshara, Elkhorn River at Waterloo, Platte River near Ashland,
and Platte River near South Bend on March 23 and 24, 1994, July 26 and 27, 1994, September 13 and 14, 1994, and May 24, 1995.
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Figure 11. Concentrations of nitrite in the Platte River near Leshara, Elkhorn River at Waterloo, Platte River near Ashland, and Platte
River near South Bend on March 23 and 24, 1994, July 26 and 27, 1994, September 13 and 14, 1994, and May 24, 1995.
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Platte River near Leshara Elkhorn River at Waterloo

Station : 06796500 Station : 06800500
1g 1E 3
05F Total discharge = 6,710 #t%/s 05EF 3
& o2F March 23, 1994 3 o2k . =
T 005F — — T~ 3 W 0.05F 3
w002k 3 3 0.02F Total discharge =2,550 f’/s
o 001E T 001F March 1994 E
g 0.005 W 0.005
1€ " 3. 3 (7] 1g E
E Total discharge = 3,700 ft°/s 3 E 3
o 05¢ oo E 2 05t Total discharge = 3,170 /s 3
5 July 26, 1994 E
d o2p = & 02¢ July 1994 E
s 0.1 3 = 01¢ E
z 005F E 2 005F —_———— E
Z 002F T~ -~ E 2 002F E
w 001§ E £ 001 E
9 0.005 = Z0.005 =
g 1 5 TR 5
= E } - 3g 3 0] E 3
> 05 ¢ Totaslg;:f:l;g? 132'11;): 4ﬁ /s P 8 0.5E Total discharge = 1,220 ft¥/s E
o 02F ’ E = 02p¢ September 1994 E
< 0.1 ¢ 3 Z 01f =
< 005F 3 w 005F =
& 002F —— - = < o02fF _ ~— =
s o01fF E S 001 ¢ -
S 0005E 3 50.005E .
< s
o L e B e SR A B 2 L e S e e N S g
Qg 05F Total discharge = 6,510 #%/s 2 05F 3
J  02F May 24, 1995 = o 02 =
S oif = £ o1F E
2 oosp 3 g 005E Total discharge = 5,070 %5
0.02 = @ 0021 May 1995 E
0.01 E | > 2 0,01 3
0.005 B+ P B S S S - 0005E—— v v 1 b e e b 0
0 500 1,000 1,500 2,000 0 100 200 300 400
DISTANCE FROM LEFT BANK, IN FEET DISTANCE FROM LEFT BANK, IN FEET
Platte River near Ashland Platte River near South Bend
Station : 06801000 Station : 06805010
1g 3 1E E
0.5F Total discharge = 8,900 ft%s 05E 3
E 02k March 24, 1994 - r 02F =
= 01E 3 =IO N = 3
= 00s5F 3 5 005F i 5,
S o002 C 3 002k Total discharge = 9,080 ft’/s ]
a 001 E - Hoo01fE March 1994
2 0.005°¢ > w 0.005 ¢
é 1€ 3 <§( 1€ 3
G O05F Total discharge = 8,160 ft¥s 3 & 05F Total discharge = 9,000 ft®/s
3 02f July 27, 1994 = = 02r¢ July 1994 =
s 01¢ E 2 01f =
z 005p 3 5 o005f E
= o002F \ = Z 0.02F =
E 0.01 ¢ - = 0.01 k& — A “NMr——— A -
g 0.005 E . 4 0.005 3
1g 3 o 1g " 3
E osE Total discharge = 4,410 #t%/s 3 £ os5f Total discharge = 4,690 ft¥/s 3
=z C September 14, 1994 J =S C September 1994 1
o 02f . Z  02F ]
< 01F - [7] 01 F -
< 005F 3 S oosE 3
% 0.02 - — - Z 002 =
s 001F = S 001F =
S 0.005F = § 0.005 & 3
g 1 T T T L R A B B B A B R L SR < 0 ; T T T T T T T T AI T T T T T 3
g 05 Total discharge = 12,600 #t%s 3 2 ook Total d'scﬁ"ge = 14,000 ft%s 3
a o3E May 24, 1995 E > oiE ay 1995 3
B oo0sfE \\/\ 3 % 0.05 3
a 0.02 = =t 0.02 =
001 - 0.01 ( | 3
0.005 P S S SR SN SR TN DU SR NN S SO TN S (Y SOV SO S - 0.005 1 L 1 L L 1 1 L 1 L L I
0 500 1,000 1,500 2,000 0 500 1,000 1,500
DISTANCE FROM LEFT BANK, IN FEET DISTANCE FROM LEFT BANK, IN FEET

Figure 12. Concentrations of ammonia in the Platte River near Leshara, Elkhorn River at Waterloo, Platte River near Ashland, and
Platte River near South Bend on March 23 and 24, 1994, July 26 and 27, 1994, September 13 and 14, 1994, and May 25, 1995.
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Figure 13. Concentrations of orthophosphate in the Platte River near Leshara, Elkhorn River at Waterloo, Piatte River near Ashland,
and Platte River near South Bend on March 23 and 24, 1994, July 26 and 27, 1994, September 13 and 14, 1994, and May 24, 1995.
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Figure 14. Concentrations of atrazine in the Platte River near Leshara, Elkhorn River at Waterloo, Platte River near Ashland, and Platte
River near South Bend on March 23 and 24, 1994, July 26 and 27, 1994, September 13 and 14, 1994, and May 24, 1995.
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Figure 15. Concentrations of deethylatrazine in the Platte River near Leshara, Elkhorn River at Waterloo, Platte River near Ashland,
and Platte River near South Bend on March 23 and 24, 1994, July 26 and 27, 1994, and September 13 and 14, 1994.
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Figure 16. Concentrations of deisopropylatrazine in the Platte River near Leshara, Elkhorn River at Waterloo, Platte River near Ashland,
and Platte River near South Bend on July 26 and 27, 1994.
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SUMMARY

This report contains data from 9 surface-water
and 41 ground-water sites that were collected along the
Elkhorn and Platte Rivers from September 1991
through May 1997 in and adjacent to the City of Lin-
coln municipal well field located near Ashland, eastern
Nebraska. Surface-water-quality sites are listed in
downstream order. Data collected during six tracer
studies at six surface-water and two ground-water sites
conducted in 1995 and 1996 in the Elkhorn and Platte
Rivers also are presented in this report. Maps included
in the report show the locations of the surface-water
stations, production wells, including the collector
wells, and other water-quality sites. Figures included in
the report show: (1) the hydrographs of three surface-
water sites, (2) the operation of the Ranney collector
wells, and (3) the water-quality data for four surface-
water sites and two monitoring wells equipped with
water-quality data loggers. Water-quality information
included in this report are field measurements; selected
nutrients; major ions; trace elements; pesticides and
selected metabolites; volatile, semivolatile, and explo-
sive organic compounds and selected derivatives; and
radionuclides.
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APPENDIX A—WATER-QUALITY ANALYTICAL RESULTS

See diskette in pocket at back of report (tab-delimited format)
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APPENDIX B—RHODAMINE WT DATA COLLECTED DURING THREE
CONSTANT-RATE INJECTIONS AND THREE SLUG
INJECTIONS IN 1995 AND 1996
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Table B-1. Concentrations of Rhodamine WT dye collected during the constant-rate injection in the Elkhorn River at Waterloo,
Nebraska, on June 22, 1995, at 2:30 a.m.

[ft, foot; pug/L, micrograms per liter; NA, not applicable; <, less than]

Distance Distance
from left Concen- from left Concen-
bank Time tration Sample bank Time tration Sample
(ft) Date (hour) (ua/L) location (ft) Date (hour) (na/L) location
Platte River near Leshara, Nebraska (06796500) Elkhorn River at Q Street bridge, Omaha, Nebraska--Continued
100 06-21-95 1350 0.19 Vertical #1 140 06-22-95 0817 10.0 Vertical #5
240 06-21-95 1349 20 Vertical #2 168 06-22-95 0415 14 Vertical #6
380 06-21-95 1348 20 Vertical #3 168 06-22-95 0619 6.99 Vertical #6
520 06-21-95 1347 20 Vertical #4 168 06-22-95 0816 9.90 Vertical #6
660 06-21-95 1346 20 Vertical #5 196 06-22-95 0416 14 Vertical #7
800 06-21-95 1345 20 Vertical #6 196 06-22-95 0618 6.78 Vertical #7
180 06-21-95 1343 21 Vertical #7 196 06-22-95 0815 10.0 Vertical #7
360 06-21-95 1341 20 Vertical #8 224 06-22-95 0418 14 Vertical #8
540 06-21-95 1339 22 Vertical #9 224 06-22-95 0617 6.58 Vertical #8
720 06-21-95 1335 .19 Vertical #10 224 06-22-95 0814 10.0 Vertical #8
Elkhorn River at Waterloo, Nebraska (06800500) 252 06-22-95 0419 .14 Vertical #9
100 06-21-95 1505 18 Vertical #1 252 06-22-95 0616 5.58 Vertical #9
125 06-21-95 1507 19 Vertical #2 252 06-22-95 0813 8.80 Vertical #9
150 06-21-95 1509 15 Vertical #3 280 06-22-95 0420 14 Vertical #10
175 06-21-95 1510 15 Vertical #4 280 06-22-95 0614 4.97 Vertical #10
200 06-21-95 1511 16 Vertical #5 280 06-22-95 0721 9.92 Vertical #10
225 06-21-95 1512 18 Vertical #6 280 06-22-95 0731 9.92 Vertical #10
250 06-21-95 1514 14 Vertical #7 280 06-22-95 0741 9.92 Vertical #10
375 06-21-95 1515 14 Vertical #3 280 06-22-95 0751 9.92 Vertical #10
300 06-21-95 1517 15 Vertical #9 280 06-22-95 0801 9.92 Vertical #10
325 06-21-95 1518 16 Vertical #10 280 06-22-95 0812 8.60 Vertical #10
Elkhorn River at Q Street bridge, Omaha, Nebraska 125 06-22-95 0420 20 Centroid
28 06-22-95 0406 14 Vertical #1 125 06-22-95 0430 24 Centroid
28 06-22-95 0614 2.25 Vertical #1 125 06-22-95 0440 26 Centroid
28 06-22-95 0721 9.92 Vertical #1 125 06-22-95 0450 20 Centroid
28 06-22-95 0731 9.92 Vertical #1 125 06-22-95 0500 20 Centroid
28 06-22-95 0741 9.92 Vertical #1 125 06-22-95 0510 20 Centroid
28 06-22-95 0751 9.92 Vertical #1 125 06-22-95 0520 23 Centroid
28 06-22-95 0801 9.92 Vertical #1 125 06-22-95 0530 20 Centroid
28 06-22-95 0812 9.80 Vertical #1 125 06-22-95 0540 18 Centroid
56 06-22-95 0410 14 Vertical #2 125 06-22-95 0550 26 Centroid
56 06-22-95 0616 6.18 Vertical #2 125 06-22-95 0600 2.89 Centroid
56 06-22-95 0813 10.0 Vertical #2 125 06-22-95 0610 5.40 Centroid
84 06-22-95 0411 14 Vertical #3 125 06-22-95 0620 6.81 Centroid
84 06-22-95 0617 7.59 Vertical #3 125 06-22-95 0630 9.72 Centroid
84 06-22-95 0815 10.0 Vertical #3 125 06-22-95 0640 9.92 Centroid
112 06-22-95 0413 14 Vertical #4 125 06-22-95 0650 9.92 Centroid
112 06-22-95 0618 8.19 Vertical #4 125 06-22-95 0700 9.92 Centroid
112 06-22-95 0816 9.90 Vertical #4 125 06-22-95 0710 9.92 Centroid
140 06-22-95 0413 14 Vertical #5 125 06-22-95 0720 9.92 Centroid
140 06-22-95 0619 7.99 Vertical #5 125 06-22-95 0730 9.92 Centroid

B-2 Selected Surface-Water, Ground-Water, and Tracer Data from the Elkhorn and Platte Rivers and the Alluvium near Ashland,
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Table B-1. Concentrations of Rhodamine WT dye collected

during the constant-rate injection in the Elkhorn River at
Waterloo, Nebraska, on June 22, 1995, at 2:30 a.m.

Table B-1. Concentrations of Rhodamine WT dye collected
during the constant-rate injection in the Elkhorn River at
Waterloo, Nebraska, on June 22, 1995, at 2:30 a.m.

--Continued --Continued
Distance Distance
from left Concen- from left Concen-

bank Time tration Sample bank Time tration Sample
(ft) Date (hour) (ug/L) location (ft) Date (hour) (ug/L) location
Elkhorn River at Q Street bridge, Omaha, Nebraska--Continued Platte River near Ashland, Nebraska (06801000)--Continued
125 06-22-95 0740 9.92 Centroid 232 06-22-95 0915 0.24 Vertical #2
125 06-22-95 0750 9.92 Centroid 232 06-22-95 0930 20 Vertical #2
125 06-22-95 0800 9.92 Centroid 232 06-22-95 0945 .18 Vertical #2
Platte River near Ashland, Nebraska (06801000) 232 06-22-95 1000 .20 Vertical #2

101 06-22-95 0732 14 Vertical #1 232 06-22-95 1015 22 Vertical #2
101 06-22-95 0745 15 Vertical #1 232 06-22-95 1030 23 Vertical #2
101 06-22-95 0800 A5 Vertical #1 232 06-22-95 1045 21 Vertical #2
101 06-22-95 0815 A5 Vertical #1 232 06-22-95 1100 21 Vertical #2
101 06-22-95 0830 13 Vertical #1 232 06-22-95 1115 25 Vertical #2
101 06-22-95 0845 21 Vertical #1 232 06-22-95 1130 22 Vertical #2
101 06-22-95 0900 22 Vertical #1 232 06-22-95 1145 .35 Vertical #2
101 06-22-95 0915 21 Vertical #1 232 06-22-95 1200 .54 Vertical #2
101 06-22-95 0930 22 Vertical #1 232 06-22-95 1215 94 Vertical #2
101 06-22-95 0945 18 Vertical #1 232 06-22-95 1230 1.44 Vertical #2
101 06-22-95 1000 .19 Vertical #1 232 06-22-95 1245 1.39 Vertical #2
101 06-22-95 1015 18 Vertical #1 232 06-22-95 1300 1.09 Vertical #2
101 06-22-95 1030 21 Vertical #1 232 06-22-95 1315 1.90 Vertical #2
101 06-22-95 1045 21 Vertical #1 232 06-22-95 1330 2.29 Vertical #2
101 06-22-95 1100 23 Vertical #1 232 06-22-95 1345 2.74 Vertical #2
101 06-22-95 1115 25 Vertical #1 232 06-22-95 1400 244 Vertical #2
101 06-22-95 1130 22 Vertical #1 232 06-22-95 1415 1.84 Vertical #2
101 06-22-95 1145 33 Vertical #1 232 06-22-95 1430 2.21 Vertical #2
101 06-22-95 1200 .65 Vertical #1 232 06-22-95 1445 2.81 Vertical #2
101 06-22-95 1215 1.09 Vertical #1 232 06-22-95 1500 3.01 Vertical #2
101 06-22-95 1230 1.24 Vertical #1 232 06-22-95 1515 2.01 Vertical #2
101 06-22-95 1245 1.54 Vertical #1 232 06-22-95 1645 2.10 Vertical #2
101 06-22-95 1300 2.55 Vertical #1 364 06-22-95 0732 .16 Vertical #3
101 06-22-95 1315 2.40 Vertical #1 364 06-22-95 0745 17 Vertical #3
101 06-22-95 1330 2.54 Vertical #1 364 06-22-95 0800 15 Vertical #3
101 06-22-95 1345 2.74 Vertical #1 364 06-22-95 0815 15 Vertical #3
101 06-22-95 1400 2.94 Vertical #1 364 06-22-95 0830 23 Vertical #3
101 06-22-95 1415 2.84 Vertical #1 364 06-22-95 0845 23 Vertical #3
101 06-22-95 1430 2.81 Vertical #1 364 06-22-95 0900 22 Vertical #3
101 06-22-95 1445 3.11 Vertical #1 364 06-22-95 0915 21 Vertical #3
101 06-22-95 1500 3.01 Vertical #1 364 06-22-95 0930 21 Vertical #3
101 06-22-95 1515 2.51 Vertical #1 364 06-22-95 0945 21 Vertical #3
101 06-22-95 1645 2.40 Vertical #1 364 06-22-95 1000 21 Vertical #3
232 06-22-95 0745 13 Vertical #2 364 06-22-95 1015 21 Vertical #3
232 06-22-95 0800 .16 Vertical #2 364 06-22-95 1030 25 Vertical #3
232 06-22-95 0815 13 Vertical #2 364 06-22-95 1045 23 Vertical #3
232 06-22-95 0830 21 Vertical #2 364 06-22-95 1100 21 Vertical #3
232 06-22-95 0845 23 Vertical #2 364 06-22-95 1115 23 Vertical #3
232 06-22-95 0900 21 Vertical #2 364 06-22-95 1130 22 Vertical #3
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Table B-1. Concentrations of Rhodamine WT dye collected
during the constant-rate injection in the Elkhorn River at
Waterloo, Nebraska, on June 22, 1995, at 2:30 a.m.
--Continued

Table B-1. Concentrations of Rhodamine WT dye collected
during the constant-rate injection in the Elkhorn River at
Waterloo, Nebraska, on June 22, 1995, at 2:30 a.m.
--Continued

Distance Distance
from left Concen- from left Concen-

bank Time tration Sample bank Time tration Sample
(ft) Date (hour) (ug/L) location (ft) Date (hour) (uwa/L) location
Platte River near Ashland, Nebraska (06801000)--Continued Platte River near Ashland, Nebraska (06801000)--Continued
364 06-22-95 1145 0.25 Vertical #3 495 06-22-95 1415 0.49 Vertical #4
364 06-22-95 1200 32 Vertical #3 495 06-22-95 1430 .61 Vertical #4
364 06-22-95 1215 44 Vertical #3 495 06-22-95 1445 51 Vertical #4
364 06-22-95 1230 .54 Vertical #3 495 06-22-95 1500 51 Vertical #4
364 06-22-95 1245 .64 Vertical #3 495 06-22-95 1515 41 Vertical #4
364 06-22-95 1300 .59 Vertical #3 495 06-22-95 1645 48 Vertical #4
364 06-22-95 1315 .54 Vertical #3 627 06-22-95 0732 .19 Vertical #5
364 06-22-95 1330 .79 Vertical #3 627 06-22-95 0745 .16 Vertical #5
364 06-22-95 1345 74 Vertical #3 627 06-22-95 0800 17 Vertical #5
364 06-22-95 1400 .64 Vertical #3 627 06-22-95 0815 13 Vertical #5
364 06-22-95 1415 .69 Vertical #3 627 06-22-95 0830 21 Vertical #5
364 06-22-95 1430 71 Vertical #3 627 06-22-95 0845 25 Vertical #5
364 06-22-95 1445 81 Vertical #3 627 06-22-95 0900 23 Vertical #5
364 06-22-95 1500 1 Vertical #3 627 06-22-95 0915 23 Vertical #5
364 06-22-95 1515 .81 Vertical #3 627 06-22-95 0930 24 Vertical #5
364 06-22-95 1645 .68 Vertical #3 627 06-22-95 0945 21 Vertical #5
495 06-22-95 0732 15 Vertical #4 627 06-22-95 1000 21 Vertical #5
495 06-22-95 0745 15 Vertical #4 627 06-22-95 1015 22 Vertical #5
495 06-22-95 0800 14 Vertical #4 627 06-22-95 1030 23 Vertical #5
495 06-22-95 0815 15 Vertical #4 627 06-22-95 1045 .29 Vertical #5
495 06-22-95 0830 21 Vertical #4 627 06-22-95 1100 25 Vertical #5
495 06-22-95 0845 21 Vertical #4 627 06-22-95 1115 23 Vertical #5
495 06-22-95 0900 21 Vertical #4 627 06-22-95 1130 21 Vertical #5
495 06-22-95 0915 21 Vertical #4 627 06-22-95 1145 24 Vertical #5
495 06-22-95 0930 .19 Vertical #4 627 06-22-95 1200 .28 Vertical #5
495 06-22-95 0945 21 Vertical #4 627 06-22-95 1215 49 Vertical #5
495 06-22-95 1000 20 Vertical #4 627 06-22-95 1230 .34 Vertical #5
495 06-22-95 1015 23 Vertical #4 627 06-22-95 1245 .44 Vertical #5
495 06-22-95 1030 21 Vertical #4 627 06-22-95 1300 44 Vertical #5
495 06-22-95 1045 23 Vertical #4 627 06-22-95 1315 .39 Vertical #5
495 06-22-95 1100 31 Vertical #4 627 06-22-95 1330 .49 Vertical #5
495 06-22-95 1115 23 Vertical #4 627 06-22-95 1345 44 Vertical #5
495 06-22-95 1130 24 Vertical #4 627 06-22-95 1400 .39 Vertical #5
495 06-22-95 1145 .26 Vertical #4 627 06-22-95 1415 A4 Vertical #5
495 06-22-95 1200 .29 Vertical #4 627 06-22-95 1430 41 Vertical #5
495 06-22-95 1215 .39 Vertical #4 627 06-22-95 1445 31 Vertical #5
495 06-22-95 1230 39 Vertical #4 627 06-22-95 1500 41 Vertical #5
495 06-22-95 1245 44 Vertical #4 627 06-22-95 1515 41 Vertical #5
495 06-22-95 1300 1.5 Vertical #4 627 06-22-95 1645 .38 Vertical #5
495 06-22-95 1315 .49 Vertical #4 758 06-22-95 0732 15 Vertical #6
495 06-22-95 1330 54 Vertical #4 758 06-22-95 0745 .19 Vertical #6
495 06-22-95 1345 49 Vertical #4 758 06-22-95 0800 15 Vertical #6

495 06-22-95 1400 44 Vertical #4
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Table B-1. Concentrations of Rhodamine WT dye collected
during the constant-rate injection in the Elkhorn River at
Waterloo, Nebraska, on June 22, 1995, at 2:30 a.m.
--Continued

Table B-1. Concentrations of Rhodamine WT dye collected
during the constant-rate injection in the Elkhorn River at
Waterloo, Nebraska, on June 22, 1995, at 2:30 a.m.
--Continued

Distance Distance

from left Concen- from left Concen-
bank Time tration Sample bank Time tration Sample
(ft) Date (hour) (ug/L) location (ft) Date (hour) (ng/L) location
Platte River near Ashland, Nebraska (06801000)--Continued Platte River near Ashland, Nebraska (06801000)--Continued
758 06-22-95 0815 0.19 Vertical #6 890 06-22-95 1030 0.21 Vertical #7
758 06-22-95 0830 23 Vertical #6 890 06-22-95 1045 23 Vertical #7
758 06-22-95 0845 22 Vertical #6 890 06-22-95 1100 21 Vertical #7
758 06-22-95 0900 23 Vertical #6 890 06-22-95 1115 23 Vertical #7
758 06-22-95 0915 18 Vertical #6 890 06-22-95 1130 22 Vertical #7
758 06-22-95 0930 21 Vertical #6 890 06-22-95 1145 21 Vertical #7
758 06-22-95 0945 21 Vertical #6 890 06-22-95 1200 22 Vertical #7
758 06-22-95 1000 .20 Vertical #6 890 06-22-95 1215 24 Vertical #7
758 06-22-95 1015 .26 Vertical #6 890 06-22-95 1230 .29 Vertical #7
758 06-22-95 1030 25 Vertical #6 890 06-22-95 1245 .29 Vertical #7
758 06-22-95 1045 21 Vertical #6 890 06-22-95 1300 .29 Vertical #7
758 06-22-95 1100 25 Vertical #6 890 06-22-95 1315 34 Vertical #7
758 06-22-95 1115 25 Vertical #6 890 06-22-95 1330 34 Vertical #7
758 06-22-95 1130 21 Vertical #6 890 06-22-95 1345 29 Vertical #7
758 06-22-95 1145 24 Vertical #6 890 06-22-95 1400 34 Vertical #7
758 06-22-95 1200 23 Vertical #6 890 06-22-95 1415 .29 Vertical #7
758 06-22-95 1215 .29 Vertical #6 890 06-22-95 1430 .26 Vertical #7
758 06-22-95 1230 29 Vertical #6 890 06-22-95 1445 31 Vertical #7
758 06-22-95 1245 34 Vertical #6 890 06-22-95 1500 21 Vertical #7
758 06-22-95 1300 34 Vertical #6 890 06-22-95 1515 21 Vertical #7
758 06-22-95 1315 34 Vertical #6 890 06-22-95 1645 98 Vertical #7
758 06-22-95 1330 34 Vertical #6 1,021 06-22-95 0732 15 Vertical #8
758 06-22-95 1345 .39 Vertical #6 1,021 06-22-95 0745 15 Vertical #8
758 06-22-95 1400 34 Vertical #6 1,021 06-22-95 0800 16 Vertical #8
758 06-22-95 1415 .39 Vertical #6 1,021 06-22-95 0815 15 Vertical #8
758 06-22-95 1430 41 Vertical #6 1,021 06-22-95 0830 23 Vertical #8
758 06-22-95 1445 31 Vertical #6 1,021 06-22-95 0845 23 Vertical #8
758 06-22-95 1500 31 Vertical #6 1,021 06-22-95 0900 21 Vertical #8
758 06-22-95 1515 31 Vertical #6 1,021 06-22-95 0915 21 Vertical #8
758 06-22-95 1645 27 Vertical #6 1,021 06-22-95 0930 21 Vertical #8
890 06-22-95 0732 15 Vertical #7 1,021 06-22-95 0945 24 Vertical #8
890 06-22-95 0745 17 Vertical #7 1,021 06-22-95 1000 .20 Vertical #8
890 06-22-95 0800 17 Vertical #7 1,021 06-22-95 1015 .20 Vertical #8
890 06-22-95 0815 .16 Vertical #7 1,021 06-22-95 1030 25 Vertical #8
890 06-22-95 0830 22 Vertical #7 1,021 06-22-95 1045 25 Vertical #8
890 06-22-95 0845 23 Vertical #7 1,021 06-22-95 1100 23 Vertical #8
890 06-22-95 0900 21 Vertical #7 1,021 06-22-95 1115 23 Vertical #8
890 06-22-95 0915 21 Vertical #7 1,021 06-22-95 1130 23 Vertical #8
890 06-22-95 0930 .20 Vertical #7 1,021 06-22-95 1145 21 Vertical #8
890 06-22-95 0945 21 Vertical #7 1,021 06-22-95 1200 22 Vertical #8
890 06-22-95 1000 .19 Vertical #7 1,021 06-22-95 1215 24 Vertical #8
890 06-22-95 1015 22 Vertical #7 1,021 06-22-95 1230 24 Vertical #8

¥
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Table B-1. Concentrations of Rhodamine WT dye collected
during the constant-rate injection in the Elkhorn River at
Waterloo, Nebraska, on June 22, 1995, at 2:30 a.m.
--Continued

Table B-1. Concentrations of Rhodamine WT dye collected
during the constant-rate injection in the Elkhorn River at
Waterloo, Nebraska, on June 22, 1995, at 2:30 a.m.
--Continued

Distance Distance
from left Concen- from left Concen-
bank Time tration Sample bank Time tration Sample
(ft) Date (hour) (ng/L) location (ft) Date (hour) (ug/L) location
Platte River near Ashland, Nebraska (06801000)--Continued Platte River near Ashland, Nebraska (06801000)--Continued
1,021 06-22-95 1245 0.29 Vertical #8 1,153 06-22-95 1500 0.31 Vertical #9
1,021 06-22-95 1300 .24 Vertical #8 1,153 06-22-95 1515 31 Vertical #9
1,021 06-22-95 1315 .24 Vertical #8 1,153 06-22-95 1645 17 Vertical #9
1,021 06-22-95 1330 .29 Vertical #8 1,284 06-22-95 0732 .15 Vertical #10
1,021 06-22-95 1345 24 Vertical #8 1,284 06-22-95 0745 15 Vertical #10
1,021 06-22-95 1400 24 Vertical #8 1,284 06-22-95 0800 .16 Vertical #10
1,021 06-22-95 1415 24 Vertical #8 1,284 06-22-95 0815 .17 Vertical #10
1,021 06-22-95 1430 .26 Vertical #8 1,284 06-22-95 0830 23 Vertical #10
1,021 06-22-95 1445 26 Vertical #8 1,284 06-22-95 0845 21 Vertical #10
1,021 06-22-95 1500 31 Vertical #8 1,284 06-22-95 0900 .23 Vertical #10
1,021 06-22-95 1515 21 Vertical #8 1,284 06-22-95 0915 .23 Vertical #10
1,021 06-22-95 1645 17 Vertical #8 1,284 06-22-95 0930 .20 Vertical #10
1,153 06-22-95 0732 .16 Vertical #9 1,284 06-22-95 0945 .20 Vertical #10
1,153 06-22-95 0745 15 Vertical #9 1,284 06-22-95 1000 22 Vertical #10
1,153 06-22-95 0800 .15 Vertical #9 1,284 06-22-95 1015 20 Vertical #10
1,153 06-22-95 0815 .16 Vertical #9 1,284 06-22-95 1030 23 Vertical #10
1,153 06-22-95 0830 25 Vertical #9 1,284 06-22-95 1045 21 Vertical #10
1,153 06-22-95 0845 23 Vertical #9 1,284 06-22-95 1100 25 Vertical #10
1,153 06-22-95 0900 .18 Vertical #9 1,284 06-22-95 1115 23 Vertical #10
1,153 06-22-95 0915 .23 Vertical #9 1,284 06-22-95 1130 20 Vertical #10
1,153 06-22-95 0930 20 Vertical #9 1,284 06-22-95 1145 21 Vertical #10
1,153 06-22-95 0945 .19 Vertical #9 1,284 06-22-95 1200 22 Vertical #10
1,153 06-22-95 1000 20 Vertical #9 1,284 06-22-95 1215 29 Vertical #10
1,153 06-22-95 1015 25 Vertical #9 1,284 06-22-95 1230 24 Vertical #10
1,153 06-22-95 1030 23 Vertical #9 1,284 06-22-95 1245 19 Vertical #10
1,153 06-22-95 1045 23 Vertical #9 1,284 06-22-95 1300 24 Vertical #10
1,153 06-22-95 1100 27 Vertical #9 1,284 06-22-95 1315 24 Vertical #10
1,153 06-22-95 1115 21 Vertical #9 1,284 06-22-95 1330 24 Vertical #10
1,153 06-22-95 1130 20 Vertical #9 1,284 06-22-95 1345 29 Vertical #10
1,153 06-22-95 1145 21 Vertical #9 1,284 06-22-95 1400 .19 Vertical #10
1,153 06-22-95 1200 .20 Vertical #9 1,284 06-22-95 1415 24 Vertical #10
1,153 06-22-95 1215 24 Vertical #9 1,284 06-22-95 1430 21 Vertical #10
1,153 06-22-95 1230 24 Vertical #9 1,284 06-22-95 1445 21 Vertical #10
1,153 06-22-95 1245 24 Vertical #9 1,284 06-22-95 1500 21 Vertical #10
1,153 06-22-95 1300 29 Vertical #9 1,284 06-22-95 1515 21 Vertical #10
1,153 06-22-95 1315 24 Vertical #9 1,284 06-22-95 1645 27 Vertical #10
1,153 06-22-95 1330 24 Vertical #9 110 06-22-95 0732 17 Centroid
1,153 06-22-95 1345 24 Vertical #9 110 06-22-95 0732 .19 Centroid
1,153 06-22-95 1400 24 Vertical #9 110 06-22-95 0745 19 Centroid
1,153 06-22-95 1415 24 Vertical #9 110 06-22-95 0800 19 Centroid
1,153 06-22-95 1430 26 Vertical #9 110 06-22-95 0815 19 Centroid
1,153 06-22-95 1445 .26 Vertical #9 110 06-22-95 0830 .19 Centroid

B-6 Selected Surface-Water, Ground-Water, and Tracer Data from the Elkhorn and Platte Rivers and the Alluvium near Ashland,

Eastern Nebraska, 1991-97



Table B-1. Concentrations of Rhodamine WT dye collected

during the constant-rate injection in the Elkhorn River at
Waterloo, Nebraska, on June 22, 1995, at 2 30 A.M.--

Table B-1. Concentrations of Rhodamine WT dye collected
during the constant-rate injection in the Elkhorn River at
Waterloo, Nebraska, on June 22, 1995, at 2 30 A.M.--

Continued Continued
Distance Distance
from left Concen- from left Concen-
bank Time tration Sample bank Time tration Sample
(ft) Date (hour) (ng/L) location (ft) Date (hour) (ug/L) location
Platte River near Ashland, Nebraska (06801000)-- Platte River near South Bend--Continued
Continued 950 062295 1722 027 Vertical #7
110 06-22-95 0845 0.19  Centroid 1,100 062295 1519 27 Vertical #8
110 06-22-95 0900 19 Centroid 1,100 06-22-95 1723 27 Vertical #8
110 06-22-95 0915 19 Centroid 1,250 06-22-95 1520 22 Vertical #9
110 06-22:95 0930 19 Centroid 1,250 06-22-95 1725 17 Vertical #9
110 06-22-95 0945 24 Centroid 1,400 06-22-95 1521 22 Vertical #10
110 06-22-95 1000 19 Centroid 1,400 09-2295 1726 17 Vertical #10
110 06-22-95 1015 .19 Centroid Collector Well W90-1H
110 06-22-95 1030 .19 Centroid NA 06-22-95 0930 <05 NA
110 06-22-95 1045 .19 Centroid NA 06-22-95 1000 <05 NA
110 06-22-95 1100 14 Centroid NA 06-22-95 1030 <05 NA
110 06-22-95 1115 .19 Centroid NA 06-22-95 1100 <.05 NA
110 06-22-95 1130 24 Centroid NA 06-22-95 1130 <.05 NA
110 06-22-95 1145 34 Centroid NA 06-22-95 1200 <05 NA
110 06-22-95 1200 .59 Centroid NA 06-22-95 1230 <05 NA
110 06-22-95 1215 1.1 Centroid NA 06-22-95 1300 <05 NA
110 06-22-95 1230 1.3 Centroid NA 06-22-95 1330 <.05 NA
110 06-22-95 1245 1.8 Centroid NA 06-22-95 1400 <.05 NA
110 06-22-95 1300 2.0 Centroid NA 06-22-95 1430 <05 NA
110 06-22-95 1315 2.4 Centroid NA 06-22-95 1500 <.05 NA
110 06-22-95 1330 2.6 Centroid NA 06-22-95 1530 <.05 NA
110 06-22-95 1345 3.0 Centroid NA 06-22-95 1600 <.05 NA
110 06-22-95 1400 3.0 Centroid NA 06-22-95 1630 <.05 NA
110 06-22-95 1415 32 Centroid NA 06-22-95 1700 <05 NA
110 06-22-95 1430 32 Centroid NA 06-22-95 1730 <05 NA
110 06-22-95 1445 3.3 Centroid NA 06-22-95 1800 <05 NA
110 06-22-95 1500 2.9 Centroid NA 06-22-95 1830 <.05 NA
110 06-22-95 1515 3.1 Centroid NA 06-22-95 1900 <05 NA
110 06-22-95 1645 2.8 Centroid NA 06-22-95 1930 <05 NA
Platte River near South Bend NA 06-22-95 2000 <05 NA
50 . 06-22-95 1510 29 Vertical #1 NA 06-23-95 0821 <.05 NA
50 06-22-95 1714 2.9 Vertical #1 NA 06-23-95 1035 <.05 NA
200 06-22-95 1511 2.9 Vertical #2 NA 06-23-95 1257 <05 NA
200 06-22-95 1716 29 Vertical #2 NA 06-23-95 1520 <05 NA
350 06-22-95 1512 2.7 Vertical #3 NA 06-24-95 0755 <05 NA
350 06-22-95 1717 29 Vertical #3 NA 06-24-95 1155 <05 NA
500 06-22-95 1513 2.6 Vertical #4 NA 06-24-95 1555 <05 NA
500 06-22-95 1718 2.6 Vertical #4 NA 06-24-95 1957 <.05 NA
650 06-22-95 1515 1.5 Vertical #5 NA 06-25-95 0740 <.05 NA
650 06-22-95 1719 1.6 Vertical #5 NA 06-25-95 0800 <05 NA
800 06-22-95 1516 .68 Vertical #6 NA 06-25-95 0820 <05 NA
800 06-22-95 1721 .58 Vertical #6 NA 06-25-95 0840 <.05 NA
950 06-22-95 1518 27 Vertical #7
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Table B-1. Concentrations of Rhodamine WT dye collected
during the constant-rate injection in the Elkhorn River at
Waterloo, Nebraska, on June 22, 1995, at 2 30 A.M.--

Continued
Distance
from left Concen-
bank Time tration Sample
(ft) Date (hour) (na/L) location
Collector Well W90-1H--Continued

NA 06-25-95 0900 <0.05 NA
NA 06-25-95 1200 <.05 NA
NA 06-25-95 1545 <.05 NA
NA 06-26-95 1943 <.05 NA
NA 06-26-95 1226 <.05 NA
NA 06-26-95 1426 <.05 NA
NA 06-26-95 1547 <.05 NA
NA 06-27-95 0850 <.05 NA
NA 06-27-95 1018 <.05 NA
NA 06-27-95 1303 <.05 NA
NA 06-27-95 1553 <.05 NA
NA 06-28-95 0843 <.05 NA
NA 06-28-95 1110 <.05 NA
NA 06-28-95 1400 <.05 NA

B-8 Selected Surface-Water, Ground-Water, and Tracer Data from the Elkhorn and Platte Rivers and the Alluvium near Ashland,
Eastern Nebraska, 1991-97



Table B-2. Concentrations of Rhodamine WT dye collected during the constant-rate injection in the Elkhorn River at
Waterloo, Nebraska, on August 9, 1995, at 900 P.M.

{ft, foot; pg/L, microgram per liter; NA, not applicable; <, less than]

Distance
from Concen-
left bank Time tration Sample
(ft) Date (hour) (na/l) location
Platte River near Leshara, Nebraska (06796500)
380 08-08-95 1324 0.08 Verticle #1
350 08-08-95 1329 .08 Verticle #2
320 08-08-95 1331 <.05 Verticle #3
290 08-08-95 1332 .08 Verticle #4
260 08-08-95 1333 <.05 Verticle #5
230 08-08-95 1334 08 Verticle #6
200 08-08-95 1335 <.05 Verticle #7
170 08-08-95 1336 .08 Verticle #8
140 08-08-95 1337 <.05 Verticle #9
110 08-08-95 1338 <.05 Verticle #10
Elkhorn River at Waterloo, Nebraska (06800500)
320 08-08-95 1436 <.05 Verticle #1
300 08-08-95 1437 <.05 Verticle #2
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