~ THE PAPI0-MISSOURI RIVER NATURAL RESOURCES DISTRICT

'GROUNDWATER MANAGEMENT PLAN

JULY 24,2017 VOLUME II PREPARED FOR: PAPIO-MISSOURI RIVER NATURAL RESOURCES DISTRICT

Missouri River

2 :‘fr’ AIin é\}g"t

R -ké': s (5
¥ A € AN e ARl '
y _1;\;‘;‘7‘:_" A {Lr i}"' 3 ¥k V\-’at!};"; !{?L{’r_f,‘\r,y.
- s AR . ’ _ :‘ B g
AT T eSO SR ) N ‘o i}"' S 2P
] DS 4+ WASHINGTON COUNTY ¥ ¥ sf. %5° S8 2 o
AL - -,%_-';— \‘ B=p e Pl W e R Ay sA
‘*" \ ‘5’ \ ‘ ..'.,2;)‘ 5w v .\‘,Je,.‘ AYE AT o= f:" -5 o=
el i ¥ 3 R T NP - 2P s NTRL Y
g__’{w“!';““;‘ v,,ir . 8 8% AN '?_,'.7/

- "
F g e ) B ;:f—/‘;ﬁ"-ﬁ\n‘)

Mississippian

FYRA
PREPARED BY: m L N IN ASSOCIATION WITH: encineerine
OAS‘§§CQATE§R) =



Papio-Missouri River
Natural Resources District

Volume Il

Map 1 P-MRNRD Location Map

Map 2 ENWRA Flight Paths

Map 3 Extent of Glacial Till Deposits

Map 4 Bedrock Geology

Map 5 Estimated Transmissivity of the Primary Aquifer

Map 6 Reviewed Wells and Aquifer Designations

Map 7 USGS Primary Aquifer Delineation

Map 8 Thickness of Saturated Sand and Gravel Aquifers
Map 9 Secondary Aquifer Distribution

Map 10 General Soil Types

Map 11 Estimated Soil Infiltration Rates

Map 12 2015 National Agricultural Statistics Service (NASS) Land Use Data
Map 13 Current Groundwater Users

Map 14 Active High-Capacity Well Density

Map 15 Active Domestic Well Density

Map 16 Wellhead Protection Areas and Public Water Supply Systems
Map 17 Groundwater Monitoring Sites

Map 18 Estimated Depth to Water

Map 19 Current Groundwater Model Areas

Map 20 Groundwater Vulnerability

Map 21 Proposed Phase Il Groundwater Management Areas

OLSSON 6

ASSOCIATES

Table of Contents

Groundwater Management Plan


http://www.olssonassociates.com/

|

Papio-Missouri River NRD

South Sioux City

Jackson

Dakota City

Hubbard

Winnebago

@z

Walthill

|OWA

A a
%%\ !
K
L

<

|
| Herman

Blair

Fontanelle

Kennard

Fort Calhoun

Washi —_—

Bennington
(33
Omaha
Boys Town
(6]
Ralston
|
1 o La Vista
‘ Papillion
Bellevue
Dffutt AFB
Springfield La Platte
Roads ’
—— Major Streams
] IMP Management Area
[ County Boundaries o
<
Municipal Boundaries N
[ Papio-Missouri River NRD /\/l‘\f
[ Natural Resource Districts ). ‘ D \—
PROJECT: 015-3424  DATE: July 24,2017  DRAWN BY: MCG MAP
0 2.75 5.5 11
Sources: ?Miles P'MRNRD LOCATION MAP
NDNR: NRD Boundaries

PRISM: Normal Annual Precipitation (1981-2010)
USGS: National Hydrography Dataset
U.S. Census Bureau: Roads, County Boundaries, Municipal Boundaries

1in = 7 miles Papio-Missouri River NRD OLSSON 1

ASSOCIATES

F:\Projects\015-3424\40-Design\GIS\20170724_WTRS_Maps.mxd User: he

is




P01 Chalco
T @
m
= Ponca 370
= Gretna | Papillion
bl
>
\:) 1l I
o
2 ) 1L
Q South Sioux City {63 Ri¢Hfie)d
80 EE Y
Waterb Jack 8
ﬂ aterbury ackson @33 0 ‘. ' ” “ [
/ Dakota City T 1
Allen | " ringfiel
?-—'" Hupbard
| ' I
\ | i | | & P
N @ Homer I 1
9 I 31 1 [ Cedar Creek
\ /m__/FENWRA;mooso,.c_ 1 14
. erson : \ H
S X
Winnebago ey,
| e ™
South Ben
7‘\—’\ Louisville
) -\'_ Thursto
A el DETAIL (A)
S
= m Macy
) =z
1> Pende % ?:53
8 1
2 = o
g ‘8) Rosalie g
: : 2 |,
3 2 Decatur
& Bancroft [ | E)
isner ‘( 3
\ bt
qemer ENWRA'L:101301 :
©
G
R
Wer Point ‘ENWRA'L:10160 ,7_bak|a_n;-————
)
@ 1 m | €D
=z .
| E{ Craig Tekamah
S |OWA
5
2
Dodge E ©
=)
s Snyder =
A Herman
>
& Scribrier
2
3
=N\ Hooper
ENWRA'L101701 ENWRA L101701
Blair
Nickerson Fontanelle
r l Kennard
Fort Calhoun
Rogers North Bend Arlington
m — -~ Ames Fremont
/ Inglewood E
. Washi —_— o
Linwood Cedar Bluffs © =
Bennington @ §
2
S
o Leshara W L
N N
P-
que Colon Wateiloo Omiha
o aovsleon SEE DETAIL A
Malmo
Mead
Wahoo
Weston
Brainard Road
oads
Wann
= | Offutt AFB —— Major Streams
M hi .
emphis La Platte [ County Boundaries
Valparaiso =~ Municipal Boundaries
Ceresco
= Natural Resource Districts
- Plattsm D
, — ENWRA 2016 Flight Paths
Davey ENWRA 2015 Flight Paths
— ENWRA 2014 Flight Paths
Raymond
PROJECT: 015-3424  DATE: July 24,2017  DRAWN BY: MCG MAP
0 2.75 5.5 11 .
ﬁl%lll\lré?T\I:RD Boundaries el Miles ENWRA Fllght Paths
USGS: National Hydrography Dataset 1in =7 miles PapiO'Missouri River NRD
U.S. Census Bureau: Roads, County Boundaries, Municipal Boundaries
ENWRA: Flight Paths

F:\Projects\015-3424\40-Design\GIS\20170724_WTRS_Maps.mxd User.

hellis

OLSSON

ASSOCIATES

2




I

South Sioux City
1 ©) ?} Jackson @
Dakota City

Roads
— Major Streams
[_1 County Boundaries
[ Natural Resource Districts
Glacial Till Deposits

Glacial till deposits less than 150 ft.

] (generally < 50 ft.)

I Glacial till deposits greater than 150 ft.

m
:;r_ ) kamah
3 |OWA
]
S }&
Fontanelle ‘_ ,
Agvhngton
~Plate Ry er
Washington
-t
Valley
King Lake
S — >R
Watetloo Qmaha
\ Boys Town \ \
Venice \\1\
@
| /] N
! X’ @D Chalcol\\F\ .
| 0
6 ¥
Y
Vo.Ml
= Richfield O\ v
| SPri"?(ijM\‘/\_&\La,platte
(50 e )
‘ @9
PROJECT: 015-3424  DATE: July 24,2017  DRAWN BY: MCG MAP
0 2.75 5.5 1"

Sources:

NDNR: NRD Boundaries

USGS: National Hydrography Dataset

U.S. Census Bureau: Roads, County Boundaries, Municipal Boundaries
UNL-CSD: Glacial Till Deposits

Miles

1in =7 miles

EXTENT OF GLACIAL TILL DEPOSITS
Papio-Missouri River NRD

OLSSON

ASSOCIATES

F:\Projects\015-3424\40-Design\GIS\20170724_WTRS_Maps.mxd User: he

IS



PLYMOUTH

12
—

@ 19 U3

DIXON

€D) 75
iy
WAYNE
94

16
77

ue69)

CUMING

99y

abpa’

WOODBURY

Roads
—— Major Streams
[ County Boundaries
[ Natural Resource Districts
UNL-CSD Bedrock Geology
Cretaceous System

Carlile Shale, Greenhorn Limestone, and
Graneros Shale

[ Dakota Sandstone
Pennsylvanian System

- Shawnee, Douglas, Lansing, Kansas City,
and Marmaton Groups; undifferentiated

VoV

B U
32
m
5
=)
>
]
5
@D
DODGE
I l
30
fver
- 36
09
6
BUTLER 692
| 1 31
| SAUNDERS
4 @DQ
r |
@® |
Eq,, —
LANCASTER S (30,

MONONA

133

64

92

50

D

|OWA

HARRISON

POTTAWATTAMIE

';.

Missouri Rijve,

85

34

370

MILLS

CASS

PROJECT: 015-3424  DATE: July 24, 2017 DRAWN BY: MCG
0 2.75 5.5 1

Sources: A —— — | BEDROCK GEOLOGY MAP (:7\\
NDNR: NRD Boundaries M |GSA Papio_Missouri River NRD OLSSON

USGS: National Hydrography Dataset 1in =7 miles
U.S. Census Bureau: Roads, County Boundaries, Municipal Boundaries
UNL-CSD: Bedrock Geology

MAP

ASSOCIATES

F:\Projects\015-3424\40-Design\GIS\201 70724_WﬁS_Maps. mxd User: hel

IS




]
Roads
Patga —— Major Streams
A [1 County Boundaries
Martinsburg Municipal Boundaries
— [ Natural Resource Districts
(9) Waterbury Areas where the primary
aquifer is absent (from
b UNL-CSD, 2013)
Transmissivty
Concord
ol Thousands of Gallons per
day per foot
20
L _ s 50
€ Emersonr | T — 100
‘A’Qhﬁﬁv}u
i — 150
Wayne Winnebago
\ — 200
— 250
Thursto 300
Walthill
i 1 Macy
Pende @
50
Rosalie ‘
\J | %0
:\f Decatur
@ GD Bancroft \; |
N % |
isher 5
@)
it
2l Lyons
eemer J
8
2 o
1
West Point
Oakland
32 /
m .
x J / Craig Tekamah
]
: ? IOWA
2 | — 4
s }‘k Urhllng $
Howells Dodge .
Snyder $ J
X Herman
Scrib
20
Nickerson Fontanelle
l Kennard
Fort Calhoun
Rogers North Bend Arlington
= T Ames Fremont > %)
e-h Y —— -
Morse Bluf N\ Inglewood 0
. \ Washi —_—_—
L|nwoo<Il Cedar Bluffs S\
\ Bennington ({33 20
Leshara
Abie
P
rague Colon
Omaha
Bruno Boys Town
Malmo
Mead
Ralston
| Wahoo )
I K GD—— =T BN (o
Chalco
\‘ Weston Papillion
jnard Bellevue
/8B Gretna
. Wann
) Richfield
¢/
Memphis ' Springfield
— 74
Dwight Valparaiso ‘ \ ~ 4
s |
‘ Ceresco . i _\\ 4/ Cedar Creek
@9 23 l / Plattsmduth
™ South Bend
Be W Louisville
Davey @
G/rg nwood
Raymond =
arland /\'Waverlyl Murdock Manley Murray
PROJECT: 015-3424  DATE: July 24, 2017 DRAWN BY: CBT MAP
- 0 2.75 5.5 1 ESTIMATED TRANSMISSIVITY OF
ourc'eS: oundaries, Registere: ells Miles
N om e PEm——— PRIMARY AQUIFER OLSSON
e apap ™ EoUMres Papio-Missouri River NRD
HDR (2013): Estimated Transmissivity

F:\Projects\015-3424\40-Design\GIS\20170724_WTRS_Maps.mxd User: he

IS

ASSOCIATES




1

Allen

Concord

A
Martinsburg (2n ® o0
o °

®
o e [* 0 S o8

L——

Ponca : Reviewed Wells and Aquifer Designation
Alluvial Aquifers
® Upland Area Alluvial
t ® Platte River Valley Alluvial
Elkhorn River Valley Alluvial
. ® Missouri River Valley Alluvial
: Bedrock Aquifers

o, Carlile Shale, Greenhorn Limestone, and
$ Graneros Shale

Hulﬂ)ardA
o s ® A
A A .. @
A©® Dakota Sandstone

Shawnee, Douglas, Lansing, Kansas City,
and Marmaton Groups

Other

Wakefield

Wayne

= Wells completed in multiple aquifers

Roads
— Major Streams
[_1 County Boundaries
Municipal Boundaries
[ Natural Resource Districts

West Point

)
m ./
g [
[]
3 y |OWA
2 o\
)
Howells -4
Dodge [
[ J
Snyder o o i ) )
—_— Herman [ )
[}
( (") ] ... ‘
o -
[ X
™) Y : ] ..
Hooper o ©
° o0 g
(]
( u [ J
% o % 0
o0 Bla®
Nickerson (} ‘Eontanelle ® [ 3 ® o > N
I l AN Y
% o _M o % & e ® %¢
___r_ u '. Seon JSehnard P Y o
B "o '..‘. o .I-‘oﬁﬁ?houno....
North Bend inggon ® ¢
Rogers o en ° on e ®0 © & a0®
Fremont o ‘. °® .. ‘ {
Inglewood e @ 2o00% . 0%
'-mwomr Cedar Bluffs o o0 1S . ®
H | )
Benningtqp @ | 0ef
| B | . ° @ 0\® P i@
LI Ty B
Leshara Valley ° e o ®e0 ®e .
Abie ™ King Lake "0 e o o
Prague o & epgmeo o (
Colon " watetlo g
b &n%-a o T ¢
Bruno e " Boys Tow® ) ° £
Malmo - %0 2% , co % o‘ =
Yutan fyvenice ® &B ® T e ® 3
(A ® ® 70
Mead fL e Mepge el 2l
Wahoo ) =
| 1
“ Weston
jnard
/8B Gretna
. Wann ° r..‘
n Ou0
Dwight Valparaiso
| N Ceresco
@9
o Louisville
Davey
Gre
Raymond
arland Waverly‘ Murdock Manley Murray
PROJECT: 015-3424  DATE: July 24,2017  DRAWN BY: MCG MAP
0 2.75 5.5 1 REVIEWED WELLS AND AQUIFER

Sources:

NDNR: NRD Boundaries, Registered Wells
USGS: National Hydrography Dataset
U.S. Census Bureau: Roads, County Boundaries, Municipal Boundaries

1in =7 miles * . DE_SIGNATIO_NS OLSSON
Papio-Missouri River NRD ASSOCIATES

F:\Projects\015-3424\40-Design\GIS\20170724_WTRS_Maps.mxd User: he

IS



Reviewed Wells and Aquifer Designation
Alluvial Aquifers
® Upland Area
® Platte River Valley
Elkhorn River Valley
@® Missouri River Valley
Other
B Wells Completed in Multiple
Roads
—— Major Streams
[] County Boundaries
[ Natural Resource Districts

Alluvial Aquifer Delineation (Verstraeten and
Ellis 1995; Mcguire et al. 2012)

[ Upland Area Alluvial

[ Platte River Valley Alluvial
[ Elkhorn River Valley Alluvial
[1 Missouri River Valley Alluvial

Lo wOWIT

|OWA

Sources:

NDNR: NRD Boundaries, Registered Wells,

USGS: National Hydrography Dataset

U.S. Census Bureau: Roads, County Boundaries, Municipal Boundaries
Verstraeten and Ellis (1995): Alluvial Aquifer Extent

[ — VIS

1in =7 miles

USGS PRIMARY AQUIFER DELINEATION
Papio-Missouri River NRD

A
)
=
14
=
5
o
2
=
| | °
\\ '
C ‘.
@
om 34
r )h u(/
Y @9
PROJECT: 015-3424  DATE: July 24,2017  DRAWN BY: MCG MAP
0 2.75 5.5 1"

OLSSON

ASSOCIATES

F:\Projects\015-3424\40-Design\GIS\20170724_WTRS_Maps.mxd User: he

is




DIXON

—

Jackson

2

ar

South!Sioux

(110)

DaKota Ci

PLYMOUTH

JoAiy WIOWI3

DODGE

Pl RR er \

City*

L3
3

Y

.

WOODBURY

* Reviewed Wells (1,225 wells)
Roads
—— Major Streams
[_1 County Boundaries
[ Natural Resource Districts

Alluvial Sand and Gravel Saturated
Thickness

Value
‘ High : 150 feet

B Low : 0 feet

BUTLER 692
|
ﬂ SAUNDERS
3
[ @)
LANCASTER &
‘.o'b

MONONA

Tekar?na'h' 4

.,I-;;.;- A

Herman, . | v

|OWA

HARRISON

CASS

MILLS

PROJECT: 015-3424  DATE: Jul. 24, 2017 DRAWN BY: MCG

0

Sources:
NDNR: NRD Boundaries, Registered Wells

2.75

5.5

—
F:\Projects\015-3424\40-Design\GIS\20170724_WTRS_Maps.mxd User: hel

X . 1
? Miles
USGS: National Hydrography Dataset 1in =7 miles
U.S. Census Bureau: Roads, County Boundaries, Municipal Boundaries

THICKNESS OF SATURATED
SAND AND GRAVEL AQUIFERS
Papio-Missouri River NRD

MAP

\OLSSON

ASSOCIATES

IS



PLYMOUTH l I
Roads

—— Major Streams

[ County Boundaries

[ Natural Resource Districts

Reviewed Wells for

WOODBURY Bedrock Aquifers

Carlile Shale, Greenhorn Limestone, and
Graneros Shale

A

Dakota Sandstone

Shawnee, Douglas, Lansing, Kansas City,
and Marmaton Groups

m  Multiple
UNL-CSD Bedrock Geology
Cretaceous System

7, Carlile Shale, Greenhorn Limestone, and
Graneros Shale

[ Dakota Sandstone

WAYNE
Pennsylvanian System

. Shawnee, Douglas, Lansing, Kansas City,
and Marmaton Groups; undifferentiated

MONONA

redge

|OWA

5 HARRISON

DODGE

POTTAWATTAMIE

Missouri River

SAUNDERS

MILLS

9

LANCASTER

i
|

MAP

PROJECT: 015-3424  DATE: July 24, 2017 DRAWN BY: MCG
0 2.75 5.5 1
Sources —— — |5 SECONDARY AQUIFER DISTRIBUTION O\
NDNR: NRD Boundaries, Registered Wells N N - - " . 0 LSSO N
USGS: National Hydrography Dataset 1in =7 miles PapIO-Mlssou ri River NRD 9
U.S. Census Bureau: Roads, County Boundaries, Municipal Boundaries ASSOCIATES

—:\PrOJects\OW5»3424\40»Deswgn\GIS\20170724_WﬁS_Maps.mxd User: hellis



Jackson

PLYMOUTH

@iﬁ

Dakota'City,

WOOD

BUR

CUMING

Decatur.
"

Johiy UIOWII3

8

Soils Formed Dominantly in Loess

NORA-CROFTON-MOODY. Nora: very deep. gently sloping to
steep, well-drained, silty soils on uplands. Crofton: very deep,
strongly sloping to steep, and somewhat excessively drained,
silty soils on uplands. Moody: very deep, gently sloping to steep,
well-drained, silty soils on uplands.

NORA-MOODY-JUDSON. Nora: very deep, nearly level to
moderately steep, well-drained, silty soils formed in loess on

- uplands. Moody: very deep, nearly level to moderately steep,
well-drained, silty soils formed in loess on uplands. Judson: very
deep, nearly level, well-drained, silty soils formed in colluvium on
foot slopes.

MARSHALL-PONCA. Marshall: very deep, gently sloping to
moderately steep, well-drained silty soils on uplands. Ponca: very
deep, gently to moderately steep, well-drained, silty soils on
uplands.

MONONA-IDA. Monona: very deep, strongly sloping to very

- steep, well- to excessively drained silty soils on uplands. Ida:
Deep, strongly sloping to very steep, well- to excessively drained
silty soils on uplands.

CROFTON-ALECESTER-NORA. Crofton: Very deep, gently
sloping to very steep,well- to excessively drained, silty soils on
uplands. Alecester: very deep, gently sloping, well-drained, silty
soils formed on foot slopes. Nora: very deep, gently sloping to
moderately

Soil Formed Dominantly in Alluvium on Bottomlands

SHELL-MUIR-HOBBS. Shell: deep, nearly level, well-drained,
silty soils formed in alluvium on bottomlands. Muir: deep, nearly
level, well-drained, silty soils formed in alluvium and loess on
stream terraces. Hobbs: deep, nearly level, well-drained, silty
soils formed in alluvium on bottomlands.

ALBATON-HAYNIE-SARPY. Albaton: deep, nearly level, poorly
drained, clayey soils formed in alluvium on bottomlands. Haynie:

- deep, nearly level, well-drained, silty soils formed in alluvium on
bottomlands. Sarpy: deep, nearly level, excessively drained,
sandy soils formed in alluvium on bottomlands.

GIBBON-GOTHENBURG-PLATTE. Gibbon: deep, nearly level,
somewhat poorly drained, silty soils formed in alluvium on
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bottomlands. Gothenburg: shallow over sand and gravel, nearly
level, poorly drained, sandy soils formed in alluvium on
bottomlands. Platte: Shallow over sand and gravel, nearly level,
poorly drained, sandy soils formed in alluvium on bottomlands.

GIBBON-ZOOK. Gibbon: deep, nearly level, somewhat poorly
- drained, silty soils formed in alluvium on bottomlands. Zook:

deep, nearly level, poorly drained, clayey soils formed in alluvium
on bottomlands.
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