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Figure S1. RBF wells’ sites: Auburn (left) and Nebraska City (right).
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Figure S2. Discharge from the Little Nemaha River (Auburn) and Missouri River (Nebraska City). Source:

https://waterdata.usgs.gov/nwis
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Figure S3. pH in a) Auburn and b) Nebraska City. LNR: Little Nemaha River; MR: Missouri River; Pre: Inflow water to the water
treatment plants prior to any additional treatment; Post: water collected at the two water treatment plants after chlorination.
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Figure S4. Electrical conductivity (EC) in a) Auburn and b) Nebraska City. LNR: Little Nemaha River; MR: Missouri River; Pre:
Inflow water to the water treatment plants prior to any additional treatment; Post: water collected at the two water treatment

plants after chlorination.
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Figure S5. Chloride in a) Auburn and b) Nebraska City. LNR: Little Nemaha River; MR: Missouri River; Pre: Inflow water to the
water treatment plants prior to any additional treatment; Post: water collected at the two water treatment plants after

chlorination.
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Figure S6. Sulfate in a) Auburn and b) Nebraska City. LNR: Little Nemaha River; MR: Missouri River; Pre: Inflow water to the
water treatment plants prior to any additional treatment; Post: water collected at the two water treatment plants after

chlorination.
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Figure S7. Specific UV-absorbance (SUVA) in a) Auburn and b) Nebraska City. LNR: Little Nemaha River; MR: Missouri River;
Pre: Inflow water to the water treatment plants prior to any additional treatment; Post: water collected at the two water treatment

plants after chlorination.
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Figure S8. Discharge, total organic carbon (TOC) and nitrate at the two sampling locations along the Little Nemaha River
(Auburn) and Missouri River (Nebraska City).
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Table S1. Characteristics of wells at the two RBF sites.

Well ID . Outside Depth  (m) Screen  (m) Static Water Level Construction
Diameter (m) (m)
Auburn
1 0.61 18.75 458 3.51 1981
2 0.61 17.68 4.58 3.35 1981
3 0.61 17.68 4.58 3.66 1981
4 0.61 15.55 4.72 3.20 1981
5 0.61 14.17 4.72 3.51 1981
6 0.61 15.70 4.58 4.27 1981
13 0.91 14.63 458 5.18 2004
19 0.61 13.41 458 3.96 1946
20 0.46 13.87 4.58 3.66 1966
Nebraska City
1 0.64 25.30 8.53 2.36 1956
2 0.64 29.26 8.53 2.34 1956
3 0.64 25.60 8.53 2.59 1956
4 0.64 25.60 10.97 457 1964
5 0.64 25.60 10.97 2.59 1969
6 0.41 27.74 9.14 2.57 1981
7 041 25.60 12.19 3.79 1981
8 0.61 27.13 9.14 6.50 2001
9 0.61 28.65 13.41 6.78 2001
10 0.46 25.60 9.75 244 2010
11 0.46 25.60 9.75 3.05 2010
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Table S2. Auburn — Geological formations at the riverbank filtration site.

Well #1 Well #2 Well #3 Well #4 Well #5 Well #6 Well #13 Well #19
0-1.5 m* 0-1.5m 0-1.5m 0-1.5m 0-1.5m 0-1.5m 0-09 m 0-1.2m
Top soil Top soil Top soil Top soil Top soil Top soil Top soil Top soil
1.5-6.1m 1.5-55m 1.5-6.1m 1.5-3.0m 1.5-6.1m 1.5-64m 0.9-7.3m 1.2-34m
Brown and Brown clay Brown clay Brown clay Gray clay Gray clay Gray clay Gray clay
very sticky
clay
6.1-7.6 m 55-12.2m 6.1-10.1m 3.0-79m 6.1-7.6 m 6.4-8.5m 7.3-10.4 m 34-64m
Fine buff Coarse sand | Gray clay Gray clay Fine sand Coarse sand | Fine and | Brown clay
sand and some and some | medium

fine sand fine sand sand
7.6-10.7 m 12.2-14.5m 10.1-10.7 m 7.9-12.2m 7.6-10.4 m 8.5-11.6 m 10.4-14.6 m 6.4-10.1m
Coarse sand | Coarse sand | Sandy clay | Fine sand | Fine sand Coarse sand | Medium and | Gravel,
and some and some | and boulders | and some and gravel, | coarse sand coarse and
fine sand boulders and  coarse | coarse blue color fine sand
sand
10.7-15.8 m 10.7-13.1m 12.2-12.8 m 10.4-12.2 m 11.6-13.1m 10.1-10.2 m
Coarse sand Coarse sand | Gray clay Coarse sand | Coarse sand Clay
and gravel and trace of | and gravel,
boulders blue color
15.8m 13.1-13.7 m 12.8-14.0 m 122m 13.1m 10.2-13.7 m
Blue shale Blue clay Coarse sand | Red shale Blue and red Gravel,
and small shale coarse  and
gravel fine sand
13.7-16.5m 14.0 m 13.7 m
Coarse sand | Fine sand Blue shale

and trace of
boulders

16.5m
Red shale

* Throughout this table m refers to “m below ground level (m bgl)”.

10 of 17
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Table S3. Nebraska City — Geological formations at the riverbank filtration site.

11 of 17

Well #1 Well #2 Well #3 Well #4 Well #5 Well #6 Well #7 Well #8 Well #9 Well #10 Well #11
0-1.8 m 0-1.8m 0-1.8m 0-1.8m 0-0.6 m 0-24m 0-3.0m 0-2.1m 0-1.5m 0-34m 0-34m
Brown Black Black Black Sandy top | Fine silty | Sandy soil | Clay Top soil Clay Sandy clay
sandy soil | sandy soil | sandy soil | sandy clay | soil sand
1.8-49m 1.8-3.0m 1.8-34m 1.8-24m 0.6-2.4m 24-34m 3.0-4.3m 2.1-43m 1.5-11.6 m 34-6.1m 3.4-7.6m
Fine sand Sandy blue | Fine silty | Blue clay Sandy clay | Blue silty | Blue clay Silty gray | Silty sand Fine sand Fine sand
and clay clays and | sand clay clay

silt
4.9-6.4m 3.049m 34-49m 24-46m 24-2.7m 34-7.6m 4.3-12.2m 4.3-82m 11.6-152m | 6.1-19.8 m 7.6-25.3m
Blue silty Fine and | Fine sand Fine sand | Sandy blue | Fine and | Fine and | Fine sand Fine Sand with | Sand with
clay and coarse and sandy | clay coarse sand | coarse sand medium gravel gravel
fine sand sand, silty clay streaks sand
6.4-10.1m 4.9-64m 4.9-64m 4.6-4.9m 2.7-5.5m 7.6-18.3 m 12.2-152m | 8.2-18.3m 15.2-18.0m | 19.8-15.6 m | 25.3-25.6 m
Fine and Fine and | Coarse and | Streak  of | Fine sand Fine and | Fine and | Medium to | Fine sand Cobbies Shale
coarse sand | coarse sand | fine sand, | blue clay medium medium coarse sand

and gravel | trace of sand sand

gravel

10.1-12.2m | 6.4-9.1m 6.4-11.0 m 4.9-6.7m 5.5-10.1m 18.3-229m | 15.2-18.3m | 18.3-22.9m | 18.0-25.0 m
Fine sand Coarse Coarse and | Coarse and | Fine sand, | Fine and | Fine and | Medium to | Medium

sand and | fine sand | fine sand coarse coarse coarse sand | coarse sand | coarse sand

gravel and gravel sand, some | gravel and some

small fine
gravel

12.2-17.7m | 9.1-11.0 m 11.0-12.8 m | 6.7-9.8 m 10.1-104m | 22.9m 18.3-22.3m | 22.9-244m | 25.0-253m
Fine and Fine and | Fine and | Coarse to | Fine sand Limestone | Coarse Coarse Clay
coarse coarse coarse sand | fine sand sand and | gravel
sand, sand, trace and gravel gravel
gravel, clay | of gravel
balls and
streaks of
fine sand
17.7-189m | 11.0-11.3m | 12.8-13.7m | 9.8-12.8 m 10.4-15.2 m 22.3m 25.3-28.7 m
Blue clay Fine sand Fine sand Fine sand Coarse and Blue shale
with fine fine sand

11
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and coarse and small Sand and
sand gravel coarse
gravel
continued
Well #1 Well #2 Well #3 Well #4 Well #5 Well #6 Well #7 Well #8 Well #9 Well #10 Well #11
18.9-224m | 11.3-14.0m | 13.7-14.6 m | 12.8-152m | 15.2-16.5m
Fine and Coarse Fine sand, | Coarse and | Sand and
coarse sand | sand, trace | limestone fine sand | gravel
and gravel, | of gravel chips, few | and gravel
pieces of large rocks
limestone and  blue
and shale clay
224 m 14.0-17.7m | 14.6-152m | 15.2-17.4m | 16.5-17.1m
Black shale | Fine and | Coarse and | Gravel, Fine sand
coarse fine sand | coarse and
sand, trace | and gravel | fine sand,
of gravel clay balls
17.7-19.5m | 15.2-17.1m | 17.4-189m | 17.1-19.5m
Fine sand Fine sand, | Coarse and | Fine to
clay and | fine sand medium
trace of coarse sand
coarse sand
19.5-20.1m | 17.1-18.6 m | 18.9-20.4m | 19.5-21.3 m
Fine and | Coarse Coarse and | Coarse
coarse sand and | fine sand, | sand and
sand, trace | gravel trace of | gravel
of gravel, gravel
streaks of
clay
20.1-21.6m | 18.6-21.9m | 20.4-223m | 21.3m
Fine and | Gravel and | Gravel, Limestone
coarse coarse sand | coarse
sand, trace sand,
of gravel boulders
and clay
21.6-23.5m | 21.9-22.6m | 22.3m

12
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Coarse Gravel and | Limestone
sand, coarse
gravel, sand, clay
trace of fine | balls and
sand and | trace of fine
clay balls sand
continued
Well #1 Well #2 Well #3 Well #4 Well #5 Well #6 Well #7 Well #8 Well #9 Well #10 Well #11
23.5-244m | 22.6-232m
Blue clay, | Coarse and
very hard fine sand,
coarse
gravel and
limestone
chips
24.4-259m | 23.3-25.6 m

Fine and
coarse sand

Coarse and
fine sand,

and gravel | some
gravel

25.9-26.5m | 26.5m

Fine and | Limestone

coarse

sand,

gravel, lime
rock and
small
boulders

26.5m
Black shale

* Throughout this table m refers to “m below ground level (m bgl)”.
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Table S4. Method detection limits.

Analyte Method detection limit (MDL)
lon chromatograph
Bromide 0.0239 mg L
Chloride 0.0238 mg L1
Fluoride 0.0096 mg L1
Nitrate 0.0059 mg L
Nitrite 0.0047 mg L+
Orthophosphate 0.0517 mg L1
Sulfate 0.0606 mg L1
Total organic carbon analyzer
Total organic carbon 0.16 mg L
Dissolved organic carbon 0.16 mg L

14 of 17
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Table S5. Basic water quality properties (pH, electrical conductivity, EC, total organic carbon, TOC, dissolved organic carbon,

DOC) at the two RBF sites and water utilities.

River pH EC (uS) TOC (mg L) DOC (mg L")
Well ID Min Max Avg Stdev Min Max Avg Stdev Min Max Avg Stdev Min Max Avg Stdev
Auburn
thﬂ;li\‘glaha 696 841 750 044 30400 551.00 447.00 7665 1.80 17.60 599 469 158 7.15 357 1.82
4 644 842 710 083 441.00 49700 473.00 2295 0.63 270 119 101 070 209 112 065
6 668 819 739 060 52000 687.00 62350 6549 057 101 079 015 027 117 069 040
13 667 845 721 061 46000 57800 533.00 3489 032 140 072 034 023 1.09 068 026
Pre 688 842 731 055 469.00 610.00 550.00 4805 032 078 056 017 033 128 076 028
Post 665 826 718 056 40200 612.00 54555 5587 035 086 061 021 025 208 095 057
Nebraska City
Mﬁfg;“ 710 830 757 043 57900 76300 69227 6810 174 1050 502 247 158 578 446 152
2 702 754 734 028 54800 73000 627.67 93.09 119 297 205 0.89 197 319 244 0.6
3 700 752 730 027 569.00 643.00 60233 3754 169 335 258 084 188 456 323 134
4 691 800 715 048 66400 74200 71460 3171 122 222 189 046 134 331 255 085
5 690 794 719 050 65500 77400 72350 49.68 145 252 181 048 129 327 252 1.07
8 668 668 668 na 74500 74500 74500 na. 296 296 296 na. 300 300 300 na
9 676 793 721 063 76300 81400 789.67 2558 225 292 262 034 240 240 240 na.
10 680 680 680 na 85600 85600 85600 n.a. 264 264 264 na 223 223 223 na
11 691 778 735 062 75300 812.00 78250 4172 217 217 217 na. - - - na
Pre 680 813 720 044 51300 802.00 72045 8740 135 338 219 078 135 376 261 076
Post 665 854 749 059 38500 541.00 467.00 4557 119 200 155 027 061 225 150 0.61

n.a.Not Applicable, not enough data to estimate the standard deviation. “ -

“ data not available.

Pre: Inflow water to the water treatment plants

prior to any additional treatment; Post: water collected at the two water treatment plants after chlorination.
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Table S6. Removal (%) of dissolved organic carbon (DOC) at the two water treatment facilities.

V\IIS : 06/09/16  08/09/16 10/14/16  12/2/16  2/6/17 3/10/17 4/17/17 5/2/17 6/22/17
Auburn
4 - - - - - 71 53 90 83
6 74 - 70 85 54 - - - -
13 78 - 85 76 76 76 75 89 82
Pre2 83 - 79 63 74 72 79 90 73
Nebraska City
2 - - - 27 63 - 40
3 - - - 30 21 - 39
4 - - 15 - - 42 43 - -
5 - - 18 - - 35 43 - -
8 - - - - - - - 42 -
9 52 - - - - - - 40 -
10 56 - - - - - - - -
11 - - - - - - - - -
Prea 55 - 14 24 51 47 35 44 36

2 Pre: Inflow water to the water treatment plant prior to any additional treatment. -: not available since the two towns run only two to three wells
simultaneously. In Auburn, well 4 is not being used due to the high levels of nitrate.
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Table S7. Trihalomethanes at the two water treatment plants.

17 of 17

Auburn® Nebraska City*
Analyte Min Max Avg Stdev Min Max Avg Stdev
(ugL)' (ugL)' (ugh)! (ugL)' (ugL)' (ugh)!
Bromoform 1.31 11.27 4.22 2.89 0.37 11.44 3.06 3.03
Chloroform 1.16 4.03 2.84 0.87 15.62 53.82 26.97 12.92
Dichlorobromomethane 3.24 14.97 5.67 3.42 3.85 27.88 16.22 8.58
Dibromochloromethane 3.24 12.92 7.32 3.11 4.50 18.67 11.24 4.59
Total THMs 11.17 30.47 20.05 6.63 28.88 98.54 57.48 25.62

*Water samples were collected at the two water treatment plants after chlorination.
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