NITRATE-N LOADING AND REMEDIATION
IN THE
KARLSRUH AND NEW ROCKFORD AQUIFERS
North Central ND

William M. Schuh

North Dakota State Water Commission

2012 Midwest Groundwater Conference




N
S
=
]
q
©

" North Dakota glacia

Aquifer yield {gprr:n}

50 to 500
B More Than 500




Water Ivel Ievatlons in the Karlsruhe aqg U|fer on Ma 16 17, 2006

‘Aerial photograph
|£ takenln n

e Obswell
= |rrigation Well

1

Map by Alan Wanek




Irrigation Well
NRlevelsMay2006

Map by Alan Wanek

. Aerlal ﬁhotngr?aphy
| 12 taken in'20032




e L& |
¢ \Multi-Port Sampler
e (Observation Well

Map by Alan Wanek




Southwest to Northeast Vertical Section

One Mile Northwest of the Wintering River
. 1550

Land Surface i

F-—-— EEHSI’U he

1500

Bedrock
(Hell Creek Fm.)

ir::e-'"k

tunnel L/
valley I

: -,
Intraglacial Glaciomarginal

CSand and/or gravel valley valley
@ Gravel and/or sand

Bedrock
l(Fox Hills Fm.)

Vertical Exaggeration X 120




WellNest Well Nest
EX.2 EX.1

- * [ ton of shallowest
1 Crtir:ai Depth t WEII > 5 ieet I]Wt,
= discard

e lf wtintersects top
well screen, use wt
to hottom of well
screen







Monltorlng wells and IVIuItl -port samplers |n the Karlsruhe area

Pncrial phutograﬁﬁ’iﬂ».
| =
"ta_k; rm:ln 20037 | Qﬁ@

Multi-Port Sampler
Observation Well

Map by Alan Wanek




» Stratification
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Agricultural Cross-Assessment
Fertilizer Loss VS. Aquifer Nitrate-N Concentrations
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Spatial Interpretation

1. Local Load

2,900 m- nodes




2. Total Load
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Toxicological Assessment
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* Denitrification
* Extraction through Pumping

* BMPs -
Environmentally Smart Nitrogen, etc.
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* “Residual Nitrate-N In ground water are

enriched in both 15N and 180 during
denitrification.” seencer 2003

 “Both should increase proportionately
with denitrification.” seecer 2003

* “The expected relative rate of increase
IS: 5180 / 519N = 0.9 meness e av. 2001




o ] of 1 sets of isotope samples from multiport
samplers indicated likely denitrification seecen 2003

*10f 2 ISMs exhibited evidence of denitrification

SPENCER 2003

* The rate is first order, with k=.0031/d seexcen 2003
ac
a1 3

dC 0.0031
(4078 = 012178 -
di d L Ld

—kC
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Irrigation-Extraction Well
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1 2.8481b. 5,740 Ib. 3901 . 12849 1bs.
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Wintering River
0193 my/L x 4c¢fs x 31.9536,000s8/y xC
~2,000 Pounds Per Year




Karlsruhe Aquifer (2001-2007)
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Aquifer Recovery Rates

Estimated:
Discharge 2,0001h/y
Pumping 4,0001h/y
Denitrification 145,000 Ih/y

191,000 Ib/y

Measured 2001-2007: 225,0001h/y




GOAL: Completion of Regulatory Action
80% <amg/L, 99%<9,100% <20
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Gonclusions

* About 4 million Ibs. of Nitrate-N were lost into the
Karsruhe aquifer

- Since Fall 2001, remedial factors have included:
Voluntary BMPs, Extraction Wells, Natural Discharge,
and Denitrification

o Gurrent Nitrate-N load is ahout 2.5 million Ibs. -
40% improvement

o Current hulk rate of Nitrate-N loss - ahout 224,000 Ihs./y
 We hope to achieve total recovery







Karlsruh Aquifer
{Spencer, 2005)
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