
Water Committee Meeting
Wednesday, February 1, 2023 6:00 PM
Lower Platte North NRD Office
P.O. Box 126
Wahoo, NE 68066 

1. UNFINISHED BUSINESS

2. Election of Committee Chair and Vice-Chair.  
Bob Hilger was nominated for Chairman.
Billl Saeger was nominated to be Vice-Chair.

3. REGULATORY

3.A. GROUND WATER MANAGEMENT AREA

3.A.1. Variance Request in the Hydrologically Connected Area (Limited 
Development Area)

3.A.2. Variance Requests in the Non-Hydrologically Connected Area (Normal 
Development Area)

3.A.3. Variance Requests in the Restricted Development Areas

3.A.4. Well Permit Program

3.A.4.a. Norman Kavan Jr. Secondary Well Application 
Norman Kavan Jr. submitted an application for a second well in S32-T16N-
R8E Saunders County, Todd Valley. The current well, G-052570, irrigates 
two pivots totaling 178.3 acres (see attached map). The new well will 
irrigate approximately 100 acres

3.A.4.b. SUPPLEMENTAL WELL PERMIT - UNL
 
The University of Nebraska applied for a second well in the NE SW Section 
18-14N-9E, Saunders County.  This well will assist Well G-087929.  This 
agenda item was not acted on at the November Water Committee Meeting 
and December Board Meeting, until more information was provided.  

Information attached with UNL personnel at Committee meeting to 
discuss.  

3.A.4.c. City of Schuyler Public Water Supply Well Applications
Schuyler Department of Utilities has submitted two applications for new 
Public Water Supply wells. These wells will replace the capacity lost from 
the two wells they decommissioned south of town due to contamination 
issues.



3.A.4.d. Well Permits Approved

Wells Permits Approved: #

 
 
 
 
 
 
The total number of approved permits for 2022 is #

Location of Approved Well Permits for 2022:  Correct as of ####

 
3.A.5. Variance Soil Scoring Update

Staff met with NRCS soil specialists to discuss the way soil classification is 
used in LPNNRD Variance Scoring. Staff showed the Committee new soil 

 Landowner Number of Wells Number of New Irrigated Acres Type of Well County Subarea 

UNL 1 0 Irrigation Saunders Todd Valley
      
      
      
      

County Irrigation - New Irrigation - Replacement Stock Commercial Municipal Other Total 

 Butler        
 Colfax        
 Dodge        
 Boone        
 Madison        
 Platte        
 Saunders        
 Total        



classification information which would be utilized for the 2023 scoring 
process.  
Attachment.

3.A.6. TRANSFER OF ACRES - DUANE JOHNSON
Attached is Duane Johnson Irrigation Transfer Request.

With the adoption of the most recent data available, the Duane Johnson transfer 
to the NE 1/4 of S25-14-7E, Saunders County was reranked and has met the 
minimum threshold of 300 points for application consideration. Mr. Johnson has 
applied for, and been approved, to irrigate 35 acres in the NW 1/4 of S25-14-7E.

Motion from November Board Meeting:

Approval of the transfer for Duane and Kelli Johnson from Annette Rogers for 
the NRD certified acres of 65.51 with the stipulation that the West Pivot can be 
developed and the East Pivot on hold until staff can re-evaluate the scoring 
system for the soil type with a NRCS soil scientist before the Board Meeting.   

3.A.7. Hydrogeologic Assessment Database
LPN received two RFQs and will be making a recommendation at the 
Committee Meeting.  
The Selection Committee of LPN staff reviewed the proposals of LRE and 
HDR.  Both firms are very capable of doing the project with excellent RFQs. 
The Selection Committee recommends LRE to conduct the Hyrological 
Assessment Database.  This project is for a maximum of $56,000, of which 60% 
will be funded though a WSF grant.  

3.A.8. Cost Share Programs

3.A.8.a. Flow Meter Maintenance Program
Topic: District Approved flow meter list

Discussion: In the Lower Platte North Natural Resource District there are 
4500+ irrigation wells. Currently, less than 1200 irrigation wells are 
metered. Overall, irrigation accounts for over 90% of the total water that is 
pumped in the state.The LPNNRD district has 4 aquifer regions which then 
are split into 26 separate subareas. Each have their own unique geology, soil 
types, and aquifer characteristics. Therefore, the variability of pumping 
amounts that is documented and recorded in our data set may not be 
comparable from area to area.

Meters that are installed must be installed correctly and totalize in acre 
inches. If they are totalizing in gallons there is the potential that the meter 
can rollover, which could be unknown to the producer and staff. 

Current brands of meters that are on the district approved list:
Propeller/Turbine style meters only



McCrometer- propeller meter (currently have mechanical & digital screens 
allowed)- digital screens require batteries

Geyser- propeller meter- mechanical register only

Sparling- they do make a mechanical style totalizer, but the only Sparling 
meters that are installed in our district thus far have a digital totalizer that 
requires batteries.

ARAD Group-for different applications such as SDI (Sub-surface drip 
irrigation)

What needs to be answered moving forward?
Are we going to allow Propeller meters with a digital totalizer or not allow 
them?

We have already removed the electromagnetic meters all together from the 
district approved list because they need power to record and because of the 
unknown makeup of water quality/chemistry around the district  that could 
potentially skew the data that is recorded by this sort of meter. For example, 
the build up of iron. 

Propeller meters also have a digital totalizer option. If the batteries fail then 
the flow will not be recorded. Mechanical meters with a mechanical 
totalizer, if operating correctly, do not need external/battery power to 
record. In other words, if the committee so chooses, we would need a 
motion to remove or adjust our district approved list if we decide to remove 
the propeller digital/electronic record keeping meters. Propeller style 
meters with a mechanical totalizer would then be the only meters 
allowed.

ARAD group meters, which is a turbine style meter with a digital totalizer. 
These meters are used primarily in smaller water line applications such as 
an SDI system. Most of the time, these meters are sheltered and not directly 
exposed to the elements of hot and cold. 

3.A.9. Bellwood Phase 2 Area

2022 is the twentieth year for this Phase 2 Area. 
Y
e
a
r

Nitrate-nitrogen 
Range

Percent
Nitrate-nitrogen

0 to 8.0 ppm

Percent
Nitrate-nitrogen

8.01 to 10.00 ppm

Percent
Nitrate-nitrogen
10.01 to 15 ppm

Percent
Nitrate-nitrogen

greater than 15 ppm

2
0
0
4

0 to 25 ppm 46.3% (44 of 95) 8.4% (8 of 95) 45.3% (43 of 95)  



2
0
0
5

0 to 25 ppm 47% (44 of 94) 15% (14 of 94) 38% (36 of 94)  

2
0
0
6

0 to 24 ppm 41% (29 of 71) 14% (10 of 71) 45% (32 of 71)  

2
0
0
7

0 to 31 ppm 48% (48 of 100) 9% (9 of 100) 43% (43 of 100)  

2
0
0
8

0 to 28 ppm 53.75% (43 of 80) 7.5% (6 of 80) 38.75% (31 of 80)  

2
0
0
9

0 to 22 ppm 45.5% (41 of 90) 15.5% (14 of 90) 39% (35 of 90)  

2
0
1
0

0 to 35.7 ppm 48.65% (54 of 111) 11.71% (13 of 111) 39.64% (44 of 111)  

2
0
1
1

0 to 26.6 ppm 51% (56 of 110) 6% (7 of 110) 43% (47 of 110)  

 
2
0
1
2

0 to 28.9 ppm 57% (61 of 107) 9% (10 of 107) 34% (36 of 107)  

 
2
0
1
3

0 to 25.8 ppm 50% (53 of 107) 9% (10 of 107) 14% (44 of 107) 26%

 
2
0
1
4

0 to 22.3 ppm 51% (55 of 108) 13% (14 of 108) 18% (39 of 108) 20%

 
2
0
1
5

0 to 32.3 ppm 43% (31 of 72) 8% (6 of 72) 14% (35 of 72) 33%

 
2
0
1
6

0 to 35.1 ppm 34% (25 of 74) 11% (8 of 74) 26% (41 of 74) 26%

2
0 0 to 23.5 ppm 36% (27 of 74) 15% (11 of 74) 19% (36 of 74) 22%



1
7

2
0
1
8

0 to 30.9 ppm 40% (25 of 63) 11% (7 of 63) 22% (31 of 63) 28%

2
0
1
9

0 to 24.5 ppm 46% (22 of 48) 10% (5 of 48) 28% (21 of 48) 22%

2
0
2
0

0 to 20.5 ppm 33.33% (20 of 60) 13.33% (8 of 60) 35% (21 of 60) 18.33% (11 of 60)

2
0
2
1

0.12 to 27.7 40.6% (26 of 64) 15.6% (10 of 64) 25% (16 of 64) 18.8% (12 of 64) 

2
0
2
2

0.13 to 23.0 43.75% (28 of 64) 12.50% (8 of 64) 26.56% (17 of 64) 17.19% (11 of 64)

3.A.10. Richland - Schuyler Phase 3 Area

2021 is the seventh year of this Phase 3 Area.  This Phase 3 area went into 
effect September 1, 2015.  The 55 sections of this area first went into a Phase 2 
Area in 2004.  The ten sections that were in Phase 2 are now in Phase 3.  As 
such, the 2020, 2021 and 2022 numbers (at bottom of table) are for 65 
sections.

Year Nitrate-nitrogen Range
Percent

Nitrate-nitrogen
0 to 8.0 ppm

Percent
Nitrate-nitrogen

8.01 to 10.00 ppm

Percent
Nitrate-nitrogen
10.01 to 15 ppm

Percent
Nitrate-nitrogen

greater than 15 ppm

2004 0 to 47 ppm 30% (42 of 139) 10% (14 of 139) 60% (83 of 139)  

2005 0 to 120 ppm 31.3% (74 of 236) 10.2% (24 of 236) 58.5% (138 of 236)  

2006 0 to 53 ppm 28% (50 of 181) 14% (26 of 181) 58% (105 of 181)  

2007 0 to 99 ppm 32% (75 of 231) 10% (22 of 231) 58% (134 of 227)  

2008 0 to 46 ppm 28% (53 of 190) 12% (23 of 190) 60% (114 of 190)  

2009 0 to 57 ppm 33% (72 of 216) 6% (13 of 216) 61% (131 of 216)  

2010 0 to 57.5 ppm 31% (70 of 229) 7% (15 of 229) 62% (142 of 229)  

2011 0 to 65.8 ppm 28% (67 of 241) 9% (21 of 241) 63% (153 of 241)  

2012 0 to 52.6 ppm 29% (70 of 241) 9% (21 of 241) 30% (150 of 241) 31%

2013 0 to 94.0 ppm 25% (63 of 252) 9% (23 of 252) 31% (166 of 252) 36%



2014 0 to 101.0 ppm 27% (68 of 251) 9% (22 of 251) 27% (161 of 251) 37%

2015 0 to 53.3 ppm 23% (55 of 238) 12% (29 of 238) 25% (154 of 238) 41%

2016 0 to 50.5 ppm 25% (58 of 228) 10% (22 of 228) 26% (148 of 228) 40%

2017 0 to 53.4 ppm 25% (60 of 238) 6% (14 of 238) 29% (164 of 238) 41%

2018 0 to 56.9 ppm 26.5% (50 of 189) 6.3% (12 of 189) 25% (127 of 189) 42%

2019 0 to 39.4 ppm 25% (53 of 209) 11% (22 of 209) 23% (134 of 209) 42%

2020 0 to 50.8 ppm 26% (69 of 261) 6% (15 of 261) 26% (66 of 257) 43% (110 of 257)

2021 0 to 43.0 25.5% (67 of 263) 8.4% (22 of 263) 24.3% (64 o 263) 41.8% (109 of 263)

2022 0 to 58.5 23.0% (57 of 248) 6.45% (16 of 248) 29.44% (73 of 248) 41.13% (102 of 248)

 
3.A.11. LPNNRD Operator Certification

Staff and UNL have hosted 3 classes with around 100 total in attendance.  

Upcoming classes:
Thursday - Feb 2 at Columbus Ag Park starting at 1 pm
Thursday - Feb 9 at ENREC (Mead), coordinated with the Cover Crop/Soil 
Health Program
Wednesday - Feb 15 at Lindsay Village Hall at 1 pm
Tuesday - Feb 21 at David City Fairgrounds at 1 pm
Monday - Feb 27 at Fremont Extension Office at 10 am.

3.A.12. Lower Platte River Basin Water Management Plan Coalition (LPRBC)
The Coalition involves 7 NRDs and NeDNR that is part of the Lower Platte 
River Basin.  An annual report is due every year on March 1, with emphasis in 
the report on depletions in each District.  

3.A.13. Voluntary Integrated Water Management Plan - LPNNRD

3.B. CHEMIGATION

For 2022 we have xxx renewals and xx new permit applications for a current total of 
xxx.  Inspections for xx renewal permits have been completed.
Chemigation renewals are due June 1 with forms going out around the first of 
March. 
 

3.C. GROUND WATER ENERGY LEVELS

3.D. GROUND WATER QUALITY SAMPLING

3.E.LIVESTOCK WASTE PERMITS

The LPNNRD has received # 0 livestock permit applications from DEQ since the 
last Water Committee meeting.
The Board did pass a motion to stay neutral on livestock facilities and the NRD's 



responsibility is with the permitting of high capacity wells.  Manure application 
is usually treated as any commercial fertilizer, which soil sampling and manure 
analysis should be conducted and handled by NDEE.  

 
 
 Description of permit application
 

4. GROUND WATER PROGRAMS

4.A. DECOMMISSIONED WELL PROGRAM

4.A.1. Well Estimates

# new wells has been reviewed and approved for decommissioning since the last 
Committee meeting.

 
4.A.2. Plugged Wells

# wells have been plugged, reviewed, and ready for cost share payment approval 
this month.

 Name Livestock Type of Permit Legal Description County 

     
     
     
     

 Well Owner Type of Well Cost Share Estimate County 

    

    

    

 Well Owner Type of Well Cost Share Payment County 



 
4.B. Groundwater Management Plan 

It was discussed at previous committee meetings to update the 1995 GW 
Management Plan.  It was proposed for 2 directors and staff to review and discuss 
the approach to re-writing the plan.  
1995 plan is attached.  

The committee and staff will review the plan and discuss it at the next Committee 
meeting.  

4.C. LOWER PLATTE NORTH NRD GROUND WATER STUDIES

4.C.1. Phase Area Update
A public informational session is planned for Tuesday, February 28, from 6-8 
pm at the St Benedict Center, north of Schuyler.  The purpose of this program is 
for producers and their wives to learn about the issues in the Schuyler Richland 
Nitrate Management Area.  If LPN decides to proceed with a Phase 4 area, this 
area would be a smaller area within the current Phase 3 area.  By the LPN 
Groundwater Rules and Regulations, certain criteria need to be met and the total 
area does not meet these criteria.  

The plan for this session is to have stations with different information similar to 
an open house.  This will allow people to visit the area of interest and have 
discussions with the staff, board members and UNL personnel.   A short 
presentation will be given to the whole group explaining the purpose and criteria 
for moving to Phase 4.  

Confirm informational stations: 
• GW Rules and Regulation 

o Phase 4 Criteria
o Potential Boundaries 

• Cost-share information 
o WSF Grant BMPs
o Domestic Water Sampling

• Irrigation Management 
o Over irrigation and leaching

• Nitrate and Health  

LaRose 
Preister (Tom 
Preister)

 Irrigation  $1,565.72 Platte 

    

    



o UNMC study
• Vadose and Water Sampling Results  

o Vadose information 2019-20
o Istotope information
o Other water sampling results

Other potential discussions could include cover-crops projects, manure and 
nitrogen management.  Other topics that should be included?

4.C.2. Eastern Nebraska Water Resources Assessment (ENWRA)

4.C.3. Lower Platte River Consortium
The Consortium members are Papio NRD, LPSNRD, LPNNRD. MUD, LWS and 
NeDNR.  A drought plan was developed from 2018-2020 and is now in the process of 
looking at mitigation projects.  Attached are the projects that were considered initially.  At 
the meeting on January 17, the discussion was on LWS developing a well field near the 
Missouri River and an augmentation project near the Platte and Elkhorn Rivers.  

Notes from Caiitlin Kingsley - NeDNR
Thank you to everyone who participated in our meeting on January 17, 2023. To 
recap, we continued the drought projects discussion and planned another round of 
spring press releases. Action items include:  

• In March, NeDNR will initiate press release development and gauge 
interest in participating in the accompanying podcast episode. 

• NeDNR will revisit the Sherman Reservoir release calculations 
• LPNNRD will get an update from JEO regarding the Fremont dewatering 

project. 
Our next scheduled meeting is our ILCA meeting at 10 a.m. on April 4, 2023. 
NeDNR will host this meeting to facilitate the podcast recording afterwards. 
 

4.D. NEW MONITORING WELLS

4.E.GMDA Winter Conference
Staff and directors attended the Winter Conference on St Simons Island, 
Georgia.  Topics included groundwater modeling, NWRA report, Agricultural Water 
Management, Climate Change, Groundwater Innovation, Groundwater Management 
in the States, Legal Considerations for Groundwater Management.   

Notes from the topics at the conference: 
• A couple of states require a water conservation plan before issuing a well 

permit.
• Dispute over boundary between Georgia and Tennessee 

o The City of Atlanta uses surface water for drinking water , so it could 
affect them if Tennessee gets to move the boundary.  

• USDA recharge Project 
o Project that takes excess water from the Mississippi Delta and moves 

it further inland.  
• Student interns to assist in projects 

o Make a wish list and make sure the project is not time-sensitive.  
• Water lawsuits 



o  Residential areas might not be regulated under WOTUS.  
• Federal Grants 

o BOR has money to spend
o Water Smart Grants can be for $3,000,000 but require a 50% 

match.  The first deadline is March 28, 2023.
• Past and Future Climate of US 

o When graphing temperature and moisture, be sure to review the 
number of years analyzed. 

o Food waste increases methane gases.  
o Need to look at the economics of water conservation. 
o The 100th Meridian line that goes through Nebraska has a correlation 

with the humid eastern United States and the arid Western plains.
Thanks for allowing staff and directors to attend.  Some of the more valuable 
information is obtained when networking with other states.   

5. SURFACE WATER PROGRAMS

5.A. USGS STREAM FLOW GAUGING SITES
A joint agreement with USGS for approval to continue with the stream gages on the 
Platte River and Shell Creek, along with a groundwater monitoring well.  The 
stream gage site at Leshara is an agreement through the Alliance.  The total cost for 
the 3 sites shown below is $34,870 with LPN share at $18,190.  This has been a 
continuous partnership with USGS for numerous years.  

Joint Share Sites with USGS: 
• Shell Creek near Columbus
• Wahoo Creek near Ashland
• Groundwater Station near Mead

6. Phoenix Database
An update on the database that is utilized by the Groundwater Department.  The 
Committee did not review because of time.   

7. OTHER
Currently, the GW Committee Meeting is Wednesday night at 6 pm. Do we want the 
same time of week and day?  
7.A. COMMENTS FROM THE PUBLIC





Date/Time Output Value Unit

7/25/2021 10:16 Flow 1 0 gpm

7/25/2021 10:48 Flow 1 502 gpm

7/25/2021 11:04 Flow 1 502 gpm

7/25/2021 11:43 Flow 1 487 gpm

7/25/2021 12:00 Flow 1 487 gpm

7/25/2021 12:38 Flow 1 507 gpm

7/25/2021 15:06 Flow 1 442 gpm

7/25/2021 15:42 Flow 1 403 gpm

7/25/2021 16:52 Flow 1 482 gpm

7/25/2021 18:00 Flow 1 497 gpm

7/25/2021 18:45 Flow 1 542 gpm

7/25/2021 21:00 Flow 1 457 gpm

7/25/2021 21:48 Flow 1 532 gpm

7/26/2021 0:00 Flow 1 547 gpm

7/26/2021 0:45 Flow 1 542 gpm

7/26/2021 3:03 Flow 1 547 gpm

7/26/2021 3:44 Flow 1 542 gpm

7/26/2021 4:52 Flow 1 547 gpm

7/26/2021 6:12 Flow 1 532 gpm

7/26/2021 6:54 Flow 1 537 gpm

7/26/2021 9:08 Flow 1 552 gpm

7/26/2021 9:57 Flow 1 542 gpm

7/26/2021 12:07 Flow 1 552 gpm

7/26/2021 12:55 Flow 1 537 gpm

7/26/2021 15:14 Flow 1 542 gpm

7/26/2021 15:57 Flow 1 547 gpm

7/26/2021 17:03 Flow 1 542 gpm

7/26/2021 18:13 Flow 1 532 gpm

7/26/2021 19:04 Flow 1 542 gpm

7/26/2021 21:14 Flow 1 537 gpm

7/26/2021 22:06 Flow 1 542 gpm

7/27/2021 0:21 Flow 1 537 gpm

7/27/2021 1:08 Flow 1 547 gpm

7/27/2021 3:20 Flow 1 537 gpm

7/27/2021 4:06 Flow 1 537 gpm

7/27/2021 5:10 Flow 1 537 gpm

7/27/2021 6:25 Flow 1 512 gpm

7/27/2021 7:05 Flow 1 502 gpm

7/27/2021 9:24 Flow 1 482 gpm

7/27/2021 10:12 Flow 1 467 gpm

7/27/2021 12:33 Flow 1 423 gpm

7/27/2021 13:14 Flow 1 393 gpm

7/27/2021 15:33 Flow 1 393 gpm

7/27/2021 16:16 Flow 1 393 gpm

7/27/2021 17:18 Flow 1 393 gpm

7/27/2021 18:42 Flow 1 428 gpm

Flow meter log from full revolution of pivot 
during irrigation even from 7/25/2021 
through 7/31/2021. Flows range from about 
400 gpm with corner system fully retracted 
to about 550 gpm with corner system full 
extended. Average is 513 gpm.



Date/Time Output Value Unit

7/27/2021 19:21 Flow 1 428 gpm

7/27/2021 21:47 Flow 1 452 gpm

7/27/2021 22:18 Flow 1 418 gpm

7/28/2021 0:45 Flow 1 527 gpm

7/28/2021 1:20 Flow 1 547 gpm

7/28/2021 3:52 Flow 1 527 gpm

7/28/2021 4:19 Flow 1 527 gpm

7/28/2021 5:34 Flow 1 537 gpm

7/28/2021 6:51 Flow 1 537 gpm

7/28/2021 7:26 Flow 1 542 gpm

7/28/2021 9:55 Flow 1 527 gpm

7/28/2021 10:29 Flow 1 542 gpm

7/28/2021 13:02 Flow 1 502 gpm

7/28/2021 13:30 Flow 1 522 gpm

7/28/2021 16:04 Flow 1 492 gpm

7/28/2021 16:37 Flow 1 492 gpm

7/28/2021 17:33 Flow 1 497 gpm

7/28/2021 19:10 Flow 1 527 gpm

7/28/2021 19:41 Flow 1 532 gpm

7/28/2021 22:14 Flow 1 547 gpm

7/28/2021 22:34 Flow 1 537 gpm

7/29/2021 1:09 Flow 1 532 gpm

7/29/2021 1:45 Flow 1 542 gpm

7/29/2021 4:19 Flow 1 547 gpm

7/29/2021 4:50 Flow 1 547 gpm

7/29/2021 5:43 Flow 1 537 gpm

7/29/2021 7:23 Flow 1 532 gpm

7/29/2021 7:46 Flow 1 542 gpm

7/29/2021 7:58 Flow 1 537 gpm

7/29/2021 10:27 Flow 1 547 gpm

7/29/2021 10:48 Flow 1 542 gpm

7/29/2021 13:23 Flow 1 537 gpm

7/29/2021 13:56 Flow 1 527 gpm

7/29/2021 16:27 Flow 1 537 gpm

7/29/2021 16:52 Flow 1 537 gpm

7/29/2021 17:52 Flow 1 542 gpm

7/29/2021 19:30 Flow 1 542 gpm

7/29/2021 19:58 Flow 1 492 gpm

7/29/2021 22:27 Flow 1 492 gpm

7/29/2021 22:59 Flow 1 457 gpm

7/30/2021 1:36 Flow 1 393 gpm

7/30/2021 2:05 Flow 1 393 gpm

7/30/2021 4:36 Flow 1 537 gpm

7/30/2021 5:05 Flow 1 532 gpm

7/30/2021 5:51 Flow 1 532 gpm

7/30/2021 7:38 Flow 1 537 gpm



Date/Time Output Value Unit

7/30/2021 8:02 Flow 1 527 gpm

7/30/2021 10:43 Flow 1 537 gpm

7/30/2021 11:09 Flow 1 532 gpm

7/30/2021 13:44 Flow 1 542 gpm

7/30/2021 14:13 Flow 1 532 gpm

7/30/2021 16:38 Flow 1 537 gpm

7/30/2021 17:15 Flow 1 542 gpm

7/30/2021 17:58 Flow 1 547 gpm

7/30/2021 19:43 Flow 1 542 gpm

7/30/2021 20:15 Flow 1 542 gpm

7/30/2021 22:49 Flow 1 522 gpm

7/30/2021 23:21 Flow 1 527 gpm

7/31/2021 1:55 Flow 1 532 gpm

7/31/2021 2:23 Flow 1 527 gpm

7/31/2021 5:23 Flow 1 0 gpm
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Eastern Nebraska Research, Extension and Education Center 

Farm Operations 

1071 County Rd G |  Ithica, NE  68033 

402-624-8021  |  tyler.frederick@unl.edu  |  https://extension.unl.edu/statewide/enre/enrec-farm-operations/ 

 

12/9/2022 
 
Lower Platte North NRD 
PO Box 126 
Wahoo, NE  68066 
 

Dear Lower Platte North NRD Board, 
 

The current well (G-087929) that supplies our center pivot on field we identify as 1863 produces a maximum rate 

of approximately 550 gpm. This center pivot is equipped with a swing-arm corner and an end-gun. System flow 

has to be substantially higher when the swing-arm is extended and end-gun is on. As a result, it has been 

necessary to size the nozzles on the pivot to have a maximum flow of 550 gpm and the system is operated with 

the end-gun always off. With that nozzle package, the average system flow during a complete revolution of the 

pivot has been about 513 gpm (see attached Flow Log). For this 161.2 acre field that equates to an average of 3.18 

gallons/minute/acre.   

 

Extension Publication “Center Pivot Irrigation Management Handbook” from University of Nebraska-Lincoln 

recommends a net system capacity for silty clay loam soils in eastern Nebraska to have a minimum 4.24 

gallons/minute/acre. For this 161.2 acre field, that would be an average of 683 gpm over the course of the 

complete revolution. Due to the wide range of flow needed with a corner system with end-gun, I am estimating 

that we will need a peak flow of about 900 gpm when swing-arm is out and end-gun is on.  

 

Abandoned wells that previously supplied this field (G-036211 and G-036211) produced low flow rates similar to 

the current well. An estimated transmissivity of quaternary deposits map (attached) created of the area predicts 

that well output for this field would be lower than other areas of our property. Based on these items, we don’t 

believe we will be able to drill a single well capable of meeting 900 gpm. To increase capacity, we would like to 

install a supplemental well into this system. 

 

Having a reduced system capacity limits our ability to properly perform research. Crops grown on the field can 

become water-stressed to the point where it confounds the effect of other treatments in the field (e.g., various 

nitrogen rates, cover crops, etc.). Increasing system capacity will allow us to perform research on this field 

without having to worry about this issue. 

 

Thank you for your consideration in this matter. 
 
Sincerely yours, 
 
 
 
 
Tyler Frederick 
Assistant Farm Manager 
ENREEC Farm Operations 
University of Nebraska–Lincoln 
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INTRODUCTION 

In 1985 the Board of Directors of the Lower Platte North Natural Resources District 

(hereinafter referred to as the LPN NRD) adopted a Groundwater Management Plan as a first step in 

formalizing their intent to manage the resource. The plan was developed to fulfill requirements set 

forth in Section 46-673.01 through .04 of the Nebraska Groundwater Management and Protection Act. 

The NRD's plan was approved by the Department of Water Resources in February 1986 (approval and 

agency review letters are included as Appendix B). 

Prior to 1985, the LPN NRD's groundwater management initiatives were limited to a brief 

period of water level monitoring in the late 1970's, cost sharing on irrigation re-use pits, and cost 

sharing on water conservation practices. With the adoption of the 1985 plan, the LPN NRD embarked 

upon a new era of groundwater resource management marked by an intensive program of data 

collection designed to characterize the resource and establish the relationship with other water 

resource related aspects. In addition, the NRD developed education and demonstration programs 

designed to increase awareness of groundwater supplies, use, and protection. The LPN NRD staff and 

board embraced the responsibility for management of the District's water supply, and from 1985-1993 

invested over $288,000 in programs specified in the Plan, which includes staff, analysis, and 

equipment. 

In 1991, the Nebraska Legislature enacted Legislative Bill 51 (Section 46-673.14 of the 

Nebraska Groundwater Management and Protection Act)) which required the following actions by the 

NRD: 

"prior to July I, 1993, each district shall amend its groundwater management plan to identify to 
the extent possible the . levels and sources of groundwater contamination within the area, 
groundwater quality goals, long-term solutions necessary to prevent the levels of groundwater 
contaminants from becoming too high and to reduce high levels sufficiently to eliminate health 
hazards, and practices recommended to stabilize, reduce, and prevent the occurrence, increase, 
or spread of groundwater contamination." 
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This document is presented as an amendment to the 1985 LPN NRD's Groundwater 

Management Plan. The amendment meets the intent of LB51 and fulfills the District's need for 

continued understanding of the supply and quality of its groundwater resource, and sets forth a plan of 

protection for the future. The Board of Directors recognizes, along with the Nebraska legislature, that 

groundwater is a valuable resource and planned management is essential and in the public interest. 

This update to the LPN NRD's Groundwater Management Plan has been developed as a 

progressive program management tool for present and future board members serving as a guide for the 

proposed direction of groundwater resource protection. Use of NRD funds to provide proper water 

management will be programmed through this document as an extension of the annual budgetary 

process. The plan provides and defines goals, objectives, policy statements, and program 

commitments and provides time schedules for implementation. 

For reference, a glossary of groundwater related terms is included as Appendix C. A summary 

· of the LPN NRD's groundwater related activities since 1985 is included as Table 1. In addition to the 

activities listed, the NRD has increased their water management staff by three staff members since 

1985 as part of their commitment to support the policies outlined in the 1985 plan. 

This update has been prepared by the board and staff of the Lower Platte North Natural 

Resources District with the assistance of The Water Policy Advisory Committees. Technical and 

planning assistance as well as document development was provided by HWS Consulting Group Inc. 

TABLE 1 

IUPN NRD summaey of Grout-.�watet+Re1atet1 .Activities 19ss;1994 r I 
I. Regulatory 

1. 

2. 

LPN-NRDI 

Chemigation - A program administered in response to the Chemigation Act (RRS-46-
612) empowering NRD's to issue permits for application of fertilizers and pesticides 
through irrigation systems. The LPN NRD program started in 1987. From 1987 through 
1992 a total of 309 permits were issued. A computer database Was designed to assist in 
permit and compliance tracking. 

Irrigation Run-off Complaints - NRD investigation, findings, and response actions are 
documented in NRD files. A total of 4 complaints were handled by the NRD during the 
1985-1993 time period. 
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TABLE 1 - Continued 

3 Well Abandonment Program - A program administered in response to Department of 
Water Resources and Department of Health regulations and Nebraska Statutes (RRS-46-
602). NRD provides cost-share assistance to plug abandoned wells. An inventory of 
abandoned wells within the District has been completed for all counties. 

4. Special Protection Area - In 1988 the NRD applied for and received a Special Protection 
Area investigation from the Department of Environmental Quality. A total of 49 
irrigation wells and 60 domestic wells were sampled in the Platte Valley in Dodge 
County, near Fremont. Based upon sampling results, the DEQ denied the LPN NRD's 
request for designation of a Special Protection Area, but suggested continued monitoring 
of the area to ascertain quality changes. 

II. Groundwater Quantity 

1. Water Level Monitoring -A network of 68 monitor wells was established to measure 
water levels in the spring and fall, and has been completed each year since 1985. Eleven 
wells were added in 1991 in the David City area, bringing the total network to 79 wells. 
Starting in 1993, additional wells, district wide, are being added to the network. When 
completed, the network will contain approximately 120 monitoring sites. 

2. Computer Database - The NRD developed a database to store monitor well descriptive 
data and water level measurements. 

3. Groundwater Model - The NRD is developing a groundwater model for use m 
evaluating water level trends and forecasting future activities. 

Ill. Groundwater Quality 

1. Sample Collection - 1,389 groundwater samples were collected and analyzed in an 
analytical laboratory for selected water quality constituents from the following areas: 

LPN-NRDl 

1986 

1987 

1988 

1988 

1988 

1989/ 
1990 

155 

306 

146 

194 

109 

132 
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District wide (irrigation wells) 

District wide (irrigation wells) 

District wide (irrigation wells) 

District wide resample of 1979 NURE 
sampling (104 domestic, 83 irrigation, 
and 7 stock wells) 

(Proposed) Special Protection Area -
Fremont (60 domestic, 49 irrigation) 

Platte Valley of Butler, Colfax, 
Saunders Counties (irrigation) 
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1990 93 Todd Valley, Saunders County 
(irrigation) 

1990 155 Saunders County Home Well Testing 
(domestic) 

1991 99 Shell Creek Watershed of Colfax 
and Platte Counties 

2. Computer Database - Developed a computer database for storage and retrieval of 
collected water quality data. 

Ill. Other 

1. 

2. 

3. 

4. 

5 .  

6 .  

LPN-NRDl 

Surface Water-Groundwater Interrelationships - A program designed to investigate 
and map groundwater inputs to streams during the winter months was initiated in 1988. 
Mapping is completed for streams in Saunders, Dodge, Colfax, Butler, and Platte 
counties and partially completed for Boone and Madison Counties. 

Precipitation Monitoring - Established a precipitation gauging network. Sites include 
11 stations within or bordering the district monitored by the UNL Department of 
Agricultural Meteorology and Climatology and an additional 8 stations monitored by the 
LPN NRD. A computer database has been established to store the data. 

Czechland Lake - LPN NRD has monitored two domestic wells downstream of 
Czechland Lake since 1990 for NO3-N and bacteria. The NRD has sampled and analyzed 
drinking water wells of landowners in the Czechland Lake watershed and provided 
technical suggestions. In 1993 commenced monitoring activities of two watersheds 
involving Czechland Lake and Lake 6B addressing water quality in the feeder streams 
and the two lakes. 

Rural Domestic Wells - Cooperated with Saunders County Extension Service in 
providing collection and analysis of water from rural domestic wells 

U.S.G.S. National Water Quality Study - Participating with the study of the Lower 
Platte River by serving on the advisory Board and assisting with sample collection. 

Nebraska Ordinance Plant - Assisted the U.S. Army Corps of Engineers and E.P.A. 
personnel on this study since 1987 in sample collection on and around the project site. 
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DESCRIPTION OF THE LOWER PLATTE NORTH NRD 

Size, Population, and Industry 

The Lower Platte North NRD is a composite of portions of seven counties in east central 

Nebraska. A distribution of associated county statistics demonstrates that the primary land mass, by 

County, is in Saunders County while the most financial support is generated from Dodge County. 

The City of Fremont is the single largest contributor of local general support resulting from the 

population of that city. The District comprises about 1,587 square miles and 1.03 million acres. It 

ranges about 110 miles from northwest to southeast and is roughly 65 miles wide north to south. The 

configuration resembles that of a coon skin cap with the tail lifted to the breeze (see Exhibit 1 ). 

Estimated Population by County 

Boone 
Butler 
Colfax 
Dodge 
Madison 
Platte 
Saunders 

12.9 
44.3 
4 1 .9 
30.2 
6.3 

38.5 
8 1 .5 

56,473 
165,476 
1 1 1 ,528 
104,245 
23,086 

169,432 
40 1 ,234 

362 
2,022 
1 ,414 
3 , 100 

194 
2,848 
6,698 

3,387 
4,237 

25,2 15  
770 
723 

6,949 

362 
5,409 
5,65 1 

28,3 1 5  
964 

3,57 1 
13 ,647 

2.3 
1 1 .0 
10.0 
35 .7 

1 .5 
10.5 
29.0 

Twenty-eight cities, towns and villages are located in the confines of the District. Those 

twenty-eight communities are listed below with present estimated populations: 

Fremont 23,680 Mead 5 1 3  Bruno 141  
Wahoo 3 ,68 1 Platte Center 341 Colon 128 
Schuyler 4,052 Lindsay 321 Leshara 1 1 8  
David City 2,522 Bellwood 395 Richland 96 
North Bend 1 ,249 Inglewood 286 Linwood 9 1  
Ashland (Part) 2 19  Prague 282 Octavia 132 
Newman Grove 770 Weston 299 Rogers 89 
Cedar Bluffs 591  Morse Bluff 128 Memphis 1 17 
Yutan 626 Malmo 1 14 Abie 106 
Ithaca 133  Tarnov 61  

Information on industrial activity demonstrates a variety of industrial types present in the 

District. 
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The various types are listed below: 

Alfalfa Products 
Concrete Products 
Dried Whey 
Equipment Manufacturing 
Fiberglass Manufacturing 
Irrigation Equipment Manufacturing 
Sand & Gravel Products 
Steel Fabrication 

Cheese Manufacturing 
Dehydrated Hay 
Egg Products Manufacturing 
Feed Manufacturing 
Packing Plants 
Pasta Products 
Soybean Manufacturing 
Trailer Manufacturing 

This industrial array also yields a diversity of water needs and waste treatment problems. These 

needs and problems may have a degrading effect on both ground and surface water quality and 

quantity if not properly addressed. 

As would be expected in a rural agronomic society, the main industry is agriculture. The 

District is thus highly oriented toward agricultural activities and those events triggering changes in 

that industry. A review of the cropping history of the six major counties within the District 

demonstrates some fundamental practice changes which may result in far reaching effects on water 

use and water quality. Studying the acres harvested (Nebraska Agricultural Statistics Service, 

1991/92) for com, sorghum, wheat, soybeans, hay and oats during the years 1960 through 1991, it is 

evident there is a substantial move toward com and soybean production. This change in crop 

production practices results in a decrease in the number of acres of crops providing better soil cover, 

such as is provided by wheat, oats, and hay. Table 2 illustrates the fluctuation in percentage of acres 

harvested of a composite of the six individual crops for the six counties. Madison County information 

was not used. As the total number of acres harvested increases, the following occurs: 

1. Number of acres of permanent cover decrease. 

2. The number of acres more susceptible to erosion and runoff increases. 

3. The usage of fertilizer, herbicides, pesticides, etc. increases. 

4. The potential for ground and surface water degradation increases. 
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According to the 1991 Nebraska agricultural statistics, the number of farms in the District have 

decreased significantly, resulting in an increase in the size of farming units. As the number of on­

farm rural residents decrease in number, the methods of farming become more technologically 

oriented. Farming more ground in a shorter period of time with larger equipment leads to practice 

changes in the care of crops. For example, use of chemicals increases the potential for water quality 

degradation, if not properly applied. However, the 1991 Agricultural Statistics show a net decrease in 

fertilizer and pesticide usage from 1981 to 1991. For example, in 1981 fertilizer application rates for 

com averaged 157 lbs/acre, in 1991 the average rate was 135 lbs/acre. 

Livestock numbers tend to fluctuate with the markets and data indicates the general trend is 

toward a decrease in total numbers of cattle held on farms in unconfined areas. Small herds on 

pasture are not as prevalent as in the past and more concentrated feeding facilities may have caused or 

may be potential sources of future area groundwater quality problems. 

The use of irrigation systems has increased dramatically. In the years leading up to 1970, the 

District records showed about 1,500 registered irrigation wells, but from 1970 to 1993, that number 

has more than doubled to 3,517. Of the total number of acres irrigated in the District, all but about 

five percent are irrigated with groundwater. 

Drainage Systems 

The Lower Platte North NRD is situated in the lower end of the Platte River basin, thus, the 

Platte River composes the primary flow system of the District. At a point just west of the District 

boundary, the Loup River and the Loup River power canal significantly augment the flow of the Platte 

and the effects can be seen throughout the remainder of the District. A few miles upstream from the 

southeast boundary of the District, the Elkhorn River joins the Platte River. These two tributaries 

form the major tributaries to the Platte River within the District and are also the major tributaries of 

the entire Platte system. 
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Shell Creek, along with it's principal tributary Loseke-Taylor Creek, provides drainage for the 

northwest portion of the District and drains approximately 460 square miles. The Shell Creek system 

flows in a southeasterly direction joining the Platte between Schuyler and Rogers on the north bank of 

the river. The remainder of the north bank drainage pattern is provided by Lost Creek and Rawhide 

Creek. Lost Creek parallels the Platte for approximately 15 miles then joins the Platte just east of 

Schuyler. Rawhide Creek and its man-made drainage systems provide flow east from Schuyler to 

areas northeast and southeast of Fremont where it flows into the Elkhorn River. 

The Lower Platte North NRD area south of the Platte River exhibits three types of drainage 

patterns. First, from the Polk-Butler County line east to essentially the Butler-Saunders County line, 

the flow systems of the small watersheds of Bellwood, Bone, and Skull Creek carry water in a 

northerly direction to their confluence with the Platte. Secondly, the Clear Creek Watershed drains 

the eastern quadrant of Saunders County in a south southeasterly direction where it joins Wahoo 

Creek just above that creek's confluence with Salt Creek. Thirdly, Wahoo Creek's dendritic pattern 

provides drainage for about 480 square miles of Saunders County and is the single largest watershed 

in the District. It is composed of Cottonwood, Sand, Duck, Silver, and Wahoo Creeks. The general 

flow pattern is to the southeast joining Salt Creek just prior to Salt Creek's confluence with the Platte 

River below Ashland. With the combined flow of Clear Creek at this point, runoff can cause 

extremely high flows and often results in large areas of lowland flooding. 

Topography 

Exhibit 2 demonstrates the variability of topographic features in the District. The northwest 

arm of the District comprising portions of Boone, Madison, and about two-thirds of Platte County is 

composed of a dissected plains topography. The area is mostly hilly land with moderate to steep 

slopes, sharp ridge crests and some old, nearly level plains. This general pattern is a result of the 

force of wind and water erosion on the old, fairly level plain areas. 
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Some flat valley areas exist in north central Platte County typified by the topography in and 

around Platte Center and Tarnov. East central Platte County and western Colfax County are made up 

of hilly land containing moderate to steep slopes and more or less rounded ridge tops. Creek beds are 

incised into the landscape as a result of erosive forces, causing some rough terrain. 

The Platte River Valley extends through the length of the District from Columbus to Ashland, a 

distance of about 125 miles. Throughout the western half of this stretch the valley width is about 5 to 

7 miles wide but tapers from near Fremont to about two miles wide at Ashland. The valley side walls 

are composed of unconsolidated sediments and vary in topographic features from gently sloping 

smoothly rounded hills to steep walled somewhat narrow canyons. The valley portion is nearly flat 

and demonstrates a slope of about 4-6 feet per mile declining to the southeast. 

Through the east central portion of Saunders County, from approximately North Bend to 

Ashland, is a broad fertile area, 5-8 miles wide, referred to as the Todd Valley. This area is made up 

of nearly level lands and includes some slight south-southeasterly stream drainage. It is situated at an 

elevation about 80 feet above the Platte River valley. 

West and southwest Saunders County and eastern Butler County are what is known as the "hill 

area" .  It is composed of bluffs along the north edge (adjacent to the Platte River valley) and rolling 

hills, ridges, and steep valley slopes further south of the Platte. Maximum elevation changes in the 

area are up to 350 feet and slopes between drainages range 100 to 200 feet per mile. 

As is evident from the foregoing information and a casual drive through the District, most of the 

District has undergone significant erosion. Some Dakota bedrock, particularly in western and eastern 

Saunders County, is located near the surface. However, most of the area is overlain by Quaternary 

sediment deposits that completely cover the bedrock in varying depths. The slope and near-surface 

material strongly influence the local topography and are a major influence upon soil type, land 

capability and utilization of the groundwater resource. 
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Soils 

The types of soils overlying any particular area play key roles in the relationships of 

precipitation or applied surface flows to surface water runoff, groundwater recharge, and consumptive 

water requirements. Relationships are dependent upon the permeability of the soil, ability of the soil 

to hold water, and slope of the surface. All of these variables influence soil infiltration rates and result 

in the total amount of water contained in the soil profile. As stated, these soil aspects are very 

important to both the surface and groundwater hydrologic characteristics. Exhibit 3 illustrates the 

parent materials of the soils of the state, and Exhibit 4 illustrates soil types which formed from these 

parent materials. 

Soils in the uplands of Butler and Saunders Counties consist primarily of clays and silty clays to 

silty clay loams somewhat similar to the Sharpsburg and Sharpsburg-Pawnee association. However, 

the recent Saunders County Soil Survey update will reclassify the soils. Primary soils in the upland 

areas are eroded to a point where they no longer exist, and landowners are now farming in the "B" 

horizon. This has tremendous implications for surface and groundwater quality. Permeability of 

these soils is less than 1.0 inch per hour on slopes that range from gentle to 20 percent. Recharge 

rates are quite low and recharge is principally limited to perched aquifers. These soils are loess type 

soils with some intermixed glacial till areas. The drainage pattern and flood plain configuration of 

Wahoo Creek is primarily composed of Kennebec soils of silty clay loam ranging from moderately to 

poorly drained. 

The western portion of the Platte River corridor is comprised of Acadia-Platte alluvial fine 

sands underlain by sands and gravels. The eastern portion of the corridor is practically the same, 

however, depth to water in the eastern area is greater. This primary water line is bounded on the north 

by poorly drained Gibbon-Luton silty and clayey soils. Areas to the south and a few areas along the 

western end of the Platte River corridor contain silty soils that are well drained and of loess origin. 
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The northwest comer of the District is composed of moderately to well drained silty type soils 

with permeabilities ranging from 1 to 2 inches per hour above the areas adjacent to Shell Creek. 

Areas in northeast Platte County have permeability ranges of 1.5 to 5 inches per hour. 

The general pattern of soil distribution shows that soils of loess origin are found on the uplands 

with alluvial soils predominant on the bottom lands. Permeabilities range from practically zero to 

greater than 10 inches per hour (near Columbus and southeast of Bellwood). The pattern shows that, 

generally, soils south of the Platte River are less permeable than those of the north side. Soil textures 

range from fine sands to silty clays. Soil surveys have been completed for all counties and the 

Saunders County Soil Survey (1959) is presently nearing completion of a substantial update. 

Groundwater 

The generalized map of the state depicting groundwater storage (Exhibit 5) in the principal 

aquifer, demonstrates the District has some areas with up to 100 feet of water in storage. However, 

these areas are located in the extreme northwest comer where the District overlies a portion of the 

southeast reaches of the Ogallala formation. The remainder of the District does not fare as well. In 

many areas water is stored in layered formations where stored quantities range from less than 20 feet 

to about 100 feet. Deeper aquifers are present in some areas; 

A generalized depth to groundwater map (Exhibit 6) shows the Platte River and Todd Valley 

corridors with depth to water averaging around 50 feet or less. The map depicts generalized depth to 

water over the remainder of the District to be in excess of 50 feet. 

The availability of groundwater used for competing purposes has been a contributing factor in 

the development of the District. The level of groundwater use and irrigation development has steadily 

increased over the years and somewhat parallels the state trend. Two periods of more rapid irrigation 

well development are evident, during the 1950's and the 1970's, presented in graphic form in Exhibit 7 

and mapped on Exhibits 8A through 8G. Exhibits 8F and 8G also demonstrate that the 1980's and 

early 1990's also have been a period of intense well development. 
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The center pivot has provided the opportunity for tremendous growth in irrigation, particularly 

during the 1970's. Areas not previously irrigable due to topographic variations are now accessible. 

From 1965 to March 1993, the number of registered irrigation wells has almost tripled, to a total of 

3,517 wells. This development becomes more significant when viewed in light of the pattern and 

intensity of well development (Exhibit 9). 

The greatest concentration of wells are located adjacent to the Platte River in Butler, Colfax, 

and Dodge counties, and within the Todd Valley in eastern Saunders County. Both of these areas are 

characterized by soils and terrain suitable for irrigation, but may also be highly susceptible to water 

quality problems. In areas of low groundwater quantity, competition between users may become 

acute and is anticipated to be more so in the future. 

Land Use 

In 1986 the USDA Soil Conservation Service field offices conducted a Land Use Survey in an 

attempt to gain an accurate evaluation of current land use in Nebraska. Results of the survey in the 

LPN NRD are shown on Exhibit 10 and are summarized on Table 3. Land use in the LPN NRD is 

primarily cropland (75% of the total). Of the total land in the district, 51% is non-irrigated and 24% is 

irrigated, but water is primarily supplied from groundwater. Approximately 10% of the NRD is 

pasture or rangeland, with the remainder (15%) of the NRD split between various uses. 

Environmentally Sensitive Resources 

Wildlife in the LPN NRD has been influenced by the increasing urbanization of the region and 

changes in land use. As agriculture and other human activities disperse into areas that once were 

woodlands, grasslands, and marshes, the wildlife has either adapted, relocated, or has been negatively 

affected. 

LPN-NRDI - 12 -



Some animals, fish, and birds that previously existed in large numbers in the District are now 

infrequently present or completely gone. The use of pesticides and loss of habitat has had an 

extremely negative impact for a variety of species. Some of the endangered or threatened species 

known to be or may have been in the District include: bald eagle, least tern, piping plover, peregrine 

falcon, swift fox, black footed ferret, river otter, pallid sturgeon, and blacknose shiner (Nebraska 

Game and Parks Commission). Much of this wildlife depends heavily upon habitat, food, and water 

supported by groundwater supplies in the District. 

The grasslands, woodlands, and waters of the District support many animals, birds, insects, and 

aquatic life that are too extensive to mention in this short section. One endangered plant species 

which has been identified as possibly inhabiting · the NRD is the Western Prairie fringed orchid. 

While this plant species has been observed to be present in Southern Dodge County, it may also be 

present in other areas of the NRD. The southern Dodge County site is located on an upland in a 

perched water table setting, which would not be considered part of the manageable groundwater 

reservoir (Personal Communication - Mike Fritz- Nebraska Game and Parks Commission, April 

1 994). The orchid could be affected by changes in groundwater levels and from groundwater 

activities in the plan. In this area, land use changes would be more of a threat to the orchid than 

changes in water quantity in the principal aquifer. As development encroaches upon remaining 

natural grasslands, the potential for extinction of this species increases greatly. The NRD has 

embarked upon a program to protect and preserve some of the valuable wetland and grassland 

resources within it boundaries, because it is aware of the need for such preservation for future 

generations. The general protection of groundwater quality and quantity is important to preservation 

of habitats of indigenous and threatened and endangered plant and animal species. Any NRD actions 

to manage the groundwater resources within District boundaries will be evaluated as it may impact 

these valuable resources. If adverse effects on sensitive resources are identified from changing 

groundwater quantity or quality, the NRD will evaluate the need for modification of its Groundwater 
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NEBRASKA NATURAL RESOURCES COMMISSION 
NATURAL RESOURCES DATA BANK 

CATEGORY LAND USE 

0 NO DATA 
1 NONIRRIGATED CROPLAND 
2 SPRINKLER IRRIGATED CROPLAND 
3 SURFACE IRRIGATED CROPLAND 
4 TAIUIATER IRRIGATED CROPLAND 
5 FIELD BENCH IRRIGATED· CROPLAND 
6 CONTOUR BENCH IRRIGATED CROPLAND 
7 PASTURE LAND 
8 SPRINKLER IRRIGATED PASTURE LAND 
9 TAILWATER IRRIGATED PASTURE LAND 
.a SURFACE IRRIGATED PASTURE LAND 
1 1  FIELD BENCH IRRIGATED PASTURE LAND 
12 CONTOUR BENCH IRRIGATED PASTURE LAND 
13 RANGELAND 
14 FOREST LAND 
15 OTHER FARMLAND 
16 PITS AND QUARRIES 
17 BARREN LAND 
18 BUILT UP LAND 
19 RURAL TRANSPORTATIOII 
20 WATER 

TABLE 3 

SUMMARY TABLE 
LAND USE DATA 

L� PLATTE NORTH NRD 

TOTAL 

U.S. DEPARTMENT OF AGRICULTURE 
SOIL  CONSERVATION SERVICE 

PROCESSED : Apri l 21 , 1993 

ACRES PERCENT 

91765 8.20 
576171 51 .47 
151 135 13.50 
107205 9.58 

1920 0. 17  
488 0.04 

0 0.00 
95775 8.56 

312 0.03 
0 o.oo 
0 0.00 
0 0.00 
0 0.00 

18334 1 .64 
15207 1 .36 
23281 2.08 

0 0.00 
1819 0 . 16 

18305 1 .64 
131 1 0 . 12  

16388 1 .46 

1 1 19416 . 100.00 



Management plan as allowed under the Nebraska Groundwater Management and Protection Act. 

Modifications will include actions that they could take to reduce adverse affects. The NRD will 

continue to support hydrologic and hydrogeologic studies which will contribute to the foundation of 

knowledge needed to locate and identify orchid habitat and other water related sensitive habitats: 
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GEOLOGY 

Geologic Sequence 

The geologic bedrock maps (Exhibit 11) indicate Pennsylvanian deposits underlie the 

Cretaceous deposits in the extreme southeast comer of the District. Table 4 presents the geologic 

units in profile and lists their water bearing properties. 

The oldest bedrock unit of known hydrologic importance, underlying most of Saunders, Dodge, 

eastern Butler, and Colfax counties, is the Dakota Sandstone. According to Ginsberg ( 1980), the 

Dakota underlying Butler County ranges in thickness from 500 to 600 feet and increases somewhat in 

thickness into Saunders County. Water quality is highly variable within this formation and is 

generally considered quite poor for domestic and agricultural use. 

Bordering and overlying the Dakota on the west is a ribbon of Late Cretaceous age deposits 

called the Graneros Shale. Overlying the Graneros Shale is a thin layer of limestone named the 

Greenhorn Limestone. Neither of these layers are known to supply water to wells. These two 

formations have undergone significant erosion and vary in thickness throughout the area. 

The youngest bedrock formation in western Butler, western Colfax, and eastern Platte counties 

is the Carlile Shale of Late Cretaceous age. This formation overlies the previously mentioned 

formation and like the Graneros Shale and Greenhorn Limestone, is not known to yield water to wells. 

The Niobrara formation of Cretaceous Age forms the bedrock base under most of the portion of 

Platte County in the Lower Platte North NRD. Although not of significant regional hydrologic 

importance, water may be yielded locally to wells from fractures in the rock which have become filled 

with water. However, water in the Niobrara formation is generally high in total dissolved solids and 

may be rather poor quality. 
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System Seri es 

Hol ocene 

Quaternary 

P lei stocene 

Pl iocene ( ? )  

Tertiary 

Miocene 

Upper 
Cretaceous 

Cretaceous 

Lower 
Cretaceous 

TABLE 4 

Geo l og i c  Un i ts and The i r  Water-Beari ng Properti es 
Lower P latte North Na tura l Resources D i str ict 

Major 
Strati graphic  Phys i cal 

Un i ts Character 

Modern Soi l s  Loca l l y  s i l ty ,  cl ayey , 
or sandy . 

Stream-l a i n  depos i ts of 
gravel , sand , s i l t ,  and 

Recent val l ey- c lay associated wi th the 
fi l l  depos i ts most recent cycle  of 

erosion and depos i ti on 
al ong present streams . 

S i l t  wi th lesser amounts 
of very fi ne sand and 

Loess c l ay deposi ted as wi nd-
b lown dust .  

Ice-deposi ted s i l ty ,  
Ti l l  sandy c lay with gravel 

and l arger pebbl es and 
boul ders . 

Stream-l a i n  deposits of 
G l aci al outwash gravel , sand , si l t ,  and 
and othei · ancient c l ay associated wi th  
val l ey fi l l  ancient erosi onal and 
deposi ts . deposi ti onal cyc les .  

Mostly unconsol idated 
Anci ent s i l t . May bl anket Cre-
va 1 1  ey-fi 1 1  taceous bedrock at base 

and on s ide s l opes of 
paleo-val l eys . 

Poorly sorted c l ay ,  s i l t ,  
Ogal l al a  sand , and gravel gener-

al ly  un-cemented to 
s l i ghtly cemented . 

Ni obrara Chal k 

Car i n e  Sha le  

Greenhorn Limestone 

Graneros S ha le  

Dakota Sandstone and s ha l e .  

Water 
Supply 

Transmi ts l oca l l y vari abl e 
amounts of recharge .to the 
groundwater reservoi r , 

May contri bute s i gn i ficant 
amounts of water to wel l s .  

Transmi ts recharge to the 
groundwater reservoi r .  May 
provide sma l l  quanti ties of 
water to a few sha l l ow stock 
or domesti c wel l s .  

Rel ati vely impermeable . 
Transmi ts water s lowly to 
the groundwater reservoi r .  
Groundwater may b e  perched 
above the t 1 1 1  . Sand de-
pos i ts within the ti l l  
provi de water to smal l -
capac i ty wel l s .  

Contri butes water to wel l s  
i n  general ly  l arge amounts 
S tream-depos i ted sand and 
gravel consti tute the major 
reservoi r  i n  the NRO and 
yield water to l arge-
capaci ty wel l s .  

Genera l l y  too fi ne tex-
tured to yiel d  water to 
wel l s .  

The Ogal l a l a  consti tutes 
a major reservo i r  in the 
western part of the NRD . 
Oga 1 1  a 1 sand and gravel 
yi el d water to large-
capaci ty wel l s .  

May suppl y water to wel l s  
where fractures i n  the rock 
exi s t  and are saturated . 

Not known to supply water 
to wel l s .  

The Dakota consti tutes a 
s i gni ficant reservoi r i n  the 
eastern part of the NRO. 
Potenti al y ields and water 
qual i ty are l oca l ly  vari -
abl e .  



The four townships in the extreme northwest portion of the District are underlain by the 

Ogallala formation. The Ogallala ranges in thickness from about 10 feet in the eastern portion, to 

slightly more than 200 feet in thickness in the northwest tip of the District. The Ogallala does not 

occur in the central and eastern portions of the District. 

Geologic Sections 

Exhibit 12 (in pocket) demonstrates the distribution of the bedrock units across the District and 

illustrates the variability in the amount of overlying material. These ten cross sections demonstrate 

the confining layers in place and the vertical distribution of aquifer units. These will be discussed 

further as they pertain to the water bearing properties of the groundwater reservoir. 
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DESCRIPTION OF THE GROUNDWATER RESERVOIR 

Definition of Terms 

The following terms are defined to aid the reader in the following discussions. A larger 

glossary of water related terms is included in Appendix B. 

Aquifer - a water bearing structure of rock or sediment capable of yielding supplies of water to wells. 

Aquifer, Unconfined (Water Table) - the level below which the subsurface is saturated with water 
and at which the pressure head equals atmospheric pressure. A parameter associated with unconfined 
aquifers. 

Aquifer, confined (artesian) - an aquifer in which the groundwater is isolated from the atmosphere 
by impermeable geologic formations and the resulting hydraulic pressure is generally greater than 
atmospheric pressure. 

Aquifer, perched - a water bearing unit capable of yielding supplies of water to a well and containing 
unconfined groundwater. This unit is separated from an underlying aquifer by a less permeable 
unsaturated zone. 

Potentiometric - Aquifer Thickness (PAT) - the distance from the potentiometric surface to the base 
of the principal aquifer. 

Groundwater Reservoir - for any given area, the subsurface storage space between the water table 
and the base of the principal aquifer, includes one or more aquifers and any associated fine-grained 
material (usually excludes perched aquifers). 

Potentiometric Surface - an "imaginary" surface representing the total head pressure in a confined 
aquifer that is defined by the level to which water will rise in a well. 

Pressure Head - the height of a column of water which can be supported by the pressure at a given 
point. 

Principal Aquifer - term used in describing the primary units for water supply. 

Till - generally unstratified, unsorted, and unconsolidated drift consisting of intermingled clay, sand, 
and boulders. 

Transmissivity - a rate which quantifies the ability of an aquifer to transmit water. 

Unsaturated Zone - porous earth materials which contain both air and water in their pore spaces. 
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Description of Principal Aquifer Systems 

Quaternary Aquifer System 

During the Pleistocene time period, three fairly distinct types of material were deposited. 

The youngest, near surface deposits, are the loess soils (or wind blown dusts) composed 

primarily of silt containing lesser amounts of very fine sands and clay. The layer deposited just 

prior to the loess is composed of till dredged and placed by continental glaciers. Till is 

normally composed of ice-deposited silty, sandy clay containing some gravel, large pebbles, 

and boulders. Because the till is clayey and poorly sorted, it is not generally considered an 

aquifer, and often serves as a confining layer. 

Glacial outwashes are composed primarily of glacial stream deposits of gravel, sand, silt, 

and clay associated with the water melt from the ice sheets. These channels occur on top of the 

till, may cut into the till, or may lie under the till. Their primarily coarse-grained deposits are 

the principal water bearing material for much of the District. Because of the varying 

erosion/deposition cycles of the Quaternary, the groundwater reserv01r 1s a complex 

multilayered system of aquifers separated by fine-grained silt, clay, or till layers. 

Ogallala Aquifer 

The Ogallala formation is made up principally of calcareous fine to medium grained 

sandstone, clayey or sandy silt, and lenses of coarse-grained sands and gravels. These materials 

are normally uncemented. However, some areas may have become slightly cemented due to 

calcium carbonate complexes. Silt is the predominant material throughout the formation but 

significant amounts of sand and gravel and sandstone allow some highly productive wells to be 

developed in this formation. The portion of the Ogallala in the Lower Platte North NRD is 

merely the eastern tip of this aquifer where most of the state's water is in storage. 
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Dakota Aquifer 

The Dakota formation is often not classified as a principal aquifer due to the fact its geology 

within the NRD is not well defined and the chemical characteristics are generally undesirable. 

However, since it is used for a source of water where shallower aquifers do not provide an adequate 

water supply, it is appropriate to recognize its significance. The Dakota is composed of a thick series 

of interbedded sandstones and shales. The sandstone varies from very fine grained to quite coarse and 

may contain gravel deposits near the base. The shale is of a sandy, carbonaceous clayey material. 

Normally, in this area, the Dakota sandstones are penetrated and screened in combination with 

overlying aquifer material in order to gain sufficient saturated thickness for an irrigation well. 

Due to the normal consideration of the Dakota as a secondary supply of water, it has not been 

included in the descriptive maps of the principal aquifer (i.e., saturated thickness and the base of the 

aquifer). 

Geographic Distribution of Groundwater Reservoir 

Exhibit 13 illustrates the underground water areas of Nebraska. From this map, it is evident 

that the Lower Platte North NRD is situated over four of these groundwater regions. The Platte River 

Valley coincides with the Platte River as it is contained within the District. The northwest portion of 

the District (half of Platte, Boone, and Madison counties) is located in the east central Dissected 

Plains. Portions of Platte, Colfax, and Dodge counties are integrated into the northeast Nebraska 

Glacial Drift, and Saunders and Butler counties are in the southeast Nebraska Glacial Drift region. 

Exhibit 11 depicted the locations of the Dakota and Ogallala formations. Of the bedrock 

formations these two are the principal bedrock water bearing units in the District, with the Ogallala 

utilized as a principal aquifer. These two formations are located in the east-southeast and northwest 

parts of the District, respectively. Exhibit 14 (Dakota) and Exhibit 15 (Ogallala) show their spatial 
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distribution and Exhibit 16 illustrates the distribution of potential water bearing Holocene and 

Pleistocene (Quaternary) deposits of the District, which contain the majority of the aquifer units 

composing the groundwater reservoir. 

The geologic profiles (Exhibit 12) demonstrate the extreme variability in the areal distribution 

of Holocene and Pleistocene aquifers. The generalized map of the state (Exhibit 16) demonstrates that 

the Platte Valley, Wahoo Creek, and Shell Creek are areas of bottom land configuration containing a 

thin alluvial layer. Adjacent to the Shell Creek area, in western Platte County and in Boone County, 

are mixed dune sands and sandy table lands that provide water for irrigation and public use. The areas 

of western Saunders and most of Butler County are primarily composed of loess deposited on glacial 

drift and contain water bearing layers of varying depths. 

The Todd Valley in eastern Saunders County is an area of Quaternary deposits of sands and 

gravels constituting a very important regional groundwater reservoir. These deposits, in combination 

with the Dakota, are the source of supply to nearly all of the wells in that area. 

Irrigation development throughout the District provides some indication of the geographic 

distribution of the groundwater reservoirs. Exhibit 9 (registered wells through March 1993) clearly 

demonstrates irrigation has developed somewhat extensively along the Platte River corridor, from the 

west end of the District to the Fremont area. Development in Colfax, Platte, and Boone counties 

closely follows the groundwater availability patterns. Irrigation well development in Saunders 

County is almost exclusively limited to the Todd Valley and the Sand/Duck Creek areas adjacent to 

the Todd Valley. 

The LPN NRD has subdivided the District into four groundwater reservoir areas based upon 

aquifer types, areal distribution and development. These areas are referred to as Shell Creek, Platte 

Valley, Uplands, and Todd Valley (Exhibit 17). 
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� Stratigraphic Definition 

The generalized geologic profiles (Exhibit 12) were developed by combining published 

geologic profiles and UNL Conservation and Survey Division in-house reports. These profiles have 

become a valuable tool in educating the staff, directors, and public about the complex, multi-layered 

system of groundwater settings within the District. The ten profiles yield an excellent underground 

look at the layered configuration of the District. 

Table 4 is developed as a stratigraphic column showing depositional sequence, age, and 

characteristics of the various units, The table shows Holocene deposits, or recent valley fills, may 

contribute significant amounts of water to wells in some areas. Pleistocene loess deposits provide 

small quantities of water to a few shallow stock and domestic wells, while the till areas include 

intermingled sand deposits that may provide water for small capacity wells. The glacial outwashes 

and other ancient valley deposits contribute water to wells in fairly large amounts. Stream deposited 

sand and gravels of the Quaternary age constitute the major regional aquifers in the NRD, in terms of 

yielding water to large capacity wells. 

The Ogallala and the overlying Quaternary in the western portion of the NRD is a major aquifer 

in that area. These units, although variable in depth and thickness, yield water to large capacity wells. 

·The Niobrara formation through Platte County may supply water to wells if they are located in 

fractured rock. Few wells have been developed in the Niobrara because of suf:ficient quantities of 

overlying Quaternary material in most areas. 

The Dakota constitutes a significant secondary aquifer in the eastern part of the NRD. The 

Dakota is penetrated and tapped by wells over a significantly large area in combination with overlying 

Quaternary deposits. Well yields and water quality from the Dakota are locally quite variable. 
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Groundwater Availability 

The configuration of the base of principal aquifer map (Exhibit 18) does not include the highly 

variable Dakota formation as part of the principal aquifer, which has been excluded due to the lack of 

substantive information identifying its use and depth. Exhibit 18 is a modification of the Department 

of Environmental Quality and Conservation and Survey Division, UNL 1980 base configuration map. 

The update was accomplished by plotting additional data points from the drillers logs of irrigation, 

municipal, and monitoring wells. The contours were adjusted accordingly and represent a map of the 

base of the aquifer according to data available as of August 1985. This map by itself does not tell 

much about the groundwater reservoir, but coupled with the water table map, it helps in defining 

aquifer thickness. 

Key variations from the 1980 Conservation and Survey Division map are in the areas from the 

Butler/Saunders County line west through Butler County, around the Platte Center area, and the 

Newman Grove and Lindsay regions. The new lines of the bedrock map indicate locations of possible 

bedrock valley forms in the older formations. Sands, gravels, and pebbles have filled these areas and 

thereby provided sufficient area for water storage. 

Exhibit 19 represents the average water level surface in the principal aquifers in 1985. While 

the water table surface changes with time, the 1985 map is used here to generally represent regional 

direction of groundwater flow and elevation of the water table. The lines of equal water elevation 

may not constitute a continuous water level surface. Variability in mapped water levels may be 

explained as a result of data being obtained from wells of various depths and screened at different 

depth intervals, penetrating both confined and unconfined aquifers. In some areas of Butler, Dodge, 

and Saunders counties, water level contours may not represent actual elevations because of 

insufficient monitoring information and the complexity of the geology. 
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The water level elevation map represents the water level that will rise in a well and not 

necessarily the "water table". Some of the regional aquifers are "confined" ( or more commonly 

known as "artesian") so the water levels in these wells will represent different conditions than those 

measured in an unconfined (water table) aquifer. The LPN NRD will periodically update this Exhibit 

in order to monitor changes in groundwater flow at various times of the year or over the long term. 

A thickness map of saturated coarse-grained sediments of the principal aquifer (less the 

Dakota), noted as Exhibit 20, was developed for the plan in 1985, to more accurately define the areal 

distribution and thickness of saturated sand and gravel deposits. The map was constructed using data 

from registered irrigation well logs of sufficient detail, as well as those logs of the Conservation and 

Survey Division test holes. This map will be updated with new information from well logs as they 

become available. 

A large portion of the subsurface of the District is composed of glacial till and other silts and 

clays not readily providing water to wells and may act as confining beds contributing to artesian head 

in the underlying sands. Exhibit 20 provides definition of the thickness of saturated coarse-grained 

material without considering the effects of artesian head or perched water levels. This map provides a 

basis for making conservative estimates of water in storage and well yield. 

The saturated thickness map demonstrates that a sizeable portion of Saunders, Dodge, and 

Butler Counties are underlain by aquifers less than 50 feet thick. A large part of the remainder of the 

District is underlain by less than 100 feet of saturated sand. Generally, the Todd Valley area, the 

paleovalley just north and east of David City, areas adjacent to Tarnov, and a portion of the northwest 

comer of the District appear to have a significant saturated thickness and sizeable quantity of water in 

storage for pre.sent uses at current rates. 
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Water level rises and declines can be directly related to changes in saturated thickness only in 

an unconfined aquifer. In a confined aquifer, water level declines do not represent a reduction in 

saturated thickness, but rather a reduction of artesian head. Water level fluctuations cannot be directly 

related to percent of saturated thickness unless the hydraulic relationship has been accurately defined. 

Groundwater Reservoir Yield 

Transmissivity values are used to quantify the ability of an aquifer to transmit water and assist 

in explaining present development and future development potential of the principal aquifers. Values 

of transmissivity are normally expressed in terms of thousands of gallons/day/square foot. To 

visualize this (transmissivity) value, imagine a one square foot window in the side of an aquifer for 

one day with a hydraulic gradient of one. If the window were lengthened to stretch from the top of the 

aquifer to the bottom, and still be one foot wide, the amount of water that would flow out of this 

window in one day would be called the transmissivity (gallons of water yielded per square foot of 

formation per day). Transmissivity relates indirectly to well yield. Well yield, usually expressed in 

gallons per minute, is the ultimate measure of the volume of water which can be extracted from a well 

in an aquifer. (Design efficiency and purpose of the well often mark the ability of an aquifer to 

produce water). As a function of aquifer thickness and permeability, transmissivity estimates 

provides an indication of the productivity of an aquifer. Exhibit 21 illustrates areas adjacent to the 

Platte River, the Todd Valley, Central Platte County, and the upper Ogallala area of Boone County (in 

the District) possessing transmissivity values of more than 100,000 gallons per day, per foot of 

formation. The area of west central Saunders County and east central Butler County exhibit 

transmissivity values ranging from 1-20,000 gallons per day, per foot. 

Calculation of transmissivity values requires fairly site-specific data analysis. Parameters used 

in transmissivity calculations are the saturated thickness and the permeability of the formation with 

respect to water. Detailed large scale calculations of transmissivity values have not been made for the 

Lower Platte North NRD. The state map, as discussed above, is sufficient to provide a general idea of 

transmissivity values over the District. 
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� A more meaningful map, at least from the District's standpoint, is a map evaluating the ability 

to provide water to a well. Exhibit 22 depicts a general estimated well yield for the District aquifer 

areas, minus the Dakota. This map agrees in context with the generalized state map of transmissivity. 

It relates the saturated thickness and transmissivity data while providing an overview of estimated 

area yields assisting in developing area specific management decisions. 

Water Level Changes - Predevelopment to 1991 

A critical element in managing groundwater is the determination of what happens to the 

water levels in the groundwater reservoirs over time. In 1985, when the first LPN NRD 

groundwater management plan was developed, little data existed for use in analysis of water 

level trends. Ideally, a long period of record is desired to evaluate water level changes from 

predevelopment to the present which would provide long-term trends with averaging for 

seasonal and climatic variations. The U.S.G.S. and the Conservation and Survey Division long 

ago recognized this need and began a cooperative water level measurement program, in 1930, 

designed to observe and document water level changes throughout Nebraska. Unfortunately, 

the period of record in the LPN NRD does not date from 1930 and is too short to adequately 

determine long-term trends in water levels. However, where possible, individual comparisons 

have been made between 1991 water levels and estimated predevelopment water levels in the 

U.S.G.S. 111991 Water Level Changes report" and estimated predevelopment water levels were 

determined for a large portion of the NRD. Predevelopment water levels are defined as the 

approximate average water level at a well site, prior to human development. All available 

water-level data collected prior to or during the early stages of development were used to 

estimate predevelopment water levels. 
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Exhibit 23 sets forth the U.S.G.S. and Conservation and Survey Divisions approximation 

of net water level charge from estimated predevelopment to fall, 199 1 .  The lower Shell Creek 

Reservoir and the Uplands Reservoir contain large areas where data was insufficient to 

determine predevelopment water levels. Monitoring wells outside the LPN NRD boundary 

were included on this Exhibit to provide a broader view of possible border concerns. Generally, 

from the few points for which predevelopment water levels are estimated within the NRD, it 

appears water levels have changed less than 5 feet. The only two exceptions of note are the area 

between Ithaca and Memphis and the one N.E. of North Bend which show declines slightly 

greater than five feet. The water level in a monitor well located south of David City, in the 

Lower Platte South NRD, is estimated to have dropped more than 40 feet since predevelopment. 

This well is located in an intensively developed, confined aquifer, where water level drop may 

reflect a drop in artesian pressure rather than dewatering of the saturated thickness. The LPN 

NRD's monitoring program also indicates the area near David City (north of this well) to be in a 

an area of decline in the past. 

Water Level Changes - Base Year 

In the 1985 Plan, one area of primary concern was the lack of a sufficient water level 

monitoring network to detect changes. In 1986, the LPN NRD began a program to fill this gap, 

utilizing 68 actively monitored wells for spring and fall measurement (pre and post-irrigation 

season). Monitor well locations are shown on Exhibit 24. Results of monitoring from the 

spring of 1987 through spring of 1993 are mapped on Exhibit 25, while selected hydrographs of 

key representative wells are presented on Exhibit 26. 

As with any graph or map of data, the numbers presented must be placed in the proper 

perspective to be meaningful for management. The data gathered by the LPN NRD indicate a 

tendency toward decreasing water levels when tested against 1987 as the base year. 1987 was a 

relatively wet year and hydrograph data showed an elevated water table. However, 1987 is an 

excellent year to use as an "index" year because of the accuracy of the water level 

measurements from that time on. As additional water level data from the monitoring network is 
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collected, a better picture of the long-term trend in water levels in the District aquifers will 

develop. The "index" year can be adjusted over time to more closely approximate a "normal" 

year. 

The levels shown in Exhibit 25 can be placed into perspective by consideration of their 

relationship to the saturated thickness of the aquifer. Exhibit 20 is a map of saturated thickness 

of the various coarse grained aquifers of the District from the 1985 Plan and Table 5 

summarizes the net water level changes as a percentage of saturated thickness. 
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Table 5 

Net Water Level Change as a Percentage of 
Saturated Thickness, Selected Wells: Lower Platte North NRD 

Groundwater Level Data; Spring 1987 - Spring 1993 

Platte 
Platte 
Platte 
Platte 
Colfax 
Butler 
Butler 
Dodge 
Butler 
Butler 
Butler 
Saunders 
Saunders 
Saunders 
Butler 
Butler 
Saunders 

Shell Creek 
Shell Creek 
Shell Creek 
Shell Creek 
Shell Creek 
Platte Valley 
Platte Valley 
Platte Valley 
Uplands 
Uplands 
Uplands 
Uplands 
Uplands 
Uplands 
Uplands 
Uplands 
Todd Valley 

-5.0 

-5.2 

-4.4 
+2.2 

-2.5 

-6. 1 

-6.7 

-6.5 
-3.3 

- 10.9 

-7.2 

-0.4 

-2.4 

-7.3 

-4.0 
-9.4 

-6.3 

50 - 100 

75 - 100 

100 - 1 50 

75 - 100 

75 - 100 
75 - 100 

75 - 100 

25 - 50 

150 

100 - 1 50 
1 50 - 200 

100 - 1 50 
75 - 100 

75 - 100 

1 50 - 200 

0 - 25 

100 - 1 50 

5 - 10  

5 - 7  
3 - 4 
2 - 3  

2 - 3  

6 - 8  

6 - 9  
13 - 26 

2 

7 - 1 1  
3 - 5 

<l 

2 - 3  

7 - 10 
2 - 3  
>38 

4 - 6  

As shown in Table 5, a water level decrease in Well No. 31 (saturated aquifer thickness 

of 150 to 200 feet) does not carry the same implications as a 10 feet decrease in Well No. 53 

(saturated aquifer thickness of O to 25 feet). The water level decline in the former well is less 

than 5 percent of aquifer saturated thickness, while in the latter just 6 miles to the north, it is 

over 35 percent. 
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Generally, District-wide water levels have declined slightly from 1987 through 1993, (less than 

five feet). The most significant area of decline has occurred in the David City area where water levels 

have declined more than 10 feet from the spring of 1987 to spring 1992. These declines are likely to 

be pressure head changes since this aquifer is considered to be a confined or semi-confined aquifer. 

Further monitoring and investigation is needed to define the relationship between the declines in water 

levels, changes in pressure head, and saturated thickness so as to place the declines in perspective. 

The LPN NRD added 11 monitoring wells in this area in 1991 to assist in gaining more pertinent 

information. The Shell Creek groundwater reservoir also shows some small areas of decline (<5 feet), 

but is difficult to characterize due to insufficient data. The LPN NRD plans to increase the number of 

wells monitored in this reservoir. The Platte River and Todd Valley reservoirs show only slight 

declines (<5 feet) from both estimated predevelopment and the 1987 "index" year. Both of these 

reservoirs are intensively developed and appear to be supporting this development without large-scale 

mining of groundwater occurring. Hydrographs of NRD monitor wells are included as Appendix C 

for further reference. 

Groundwater Level Monitoring Network 

As of June 1994 a total of 116 wells are being monitored district-wide for groundwater level 

changes. The Lower Platte North NRD plans to add more wells to the network in the next few years 

to a goal of 120 wells. Expansion into the Shell Creek Reservoir is the first priority, where multiple 

· aquifers are known to exist. This reservoir is of concern because water levels have been declining to 

near the 10% level of saturated thickness. 

A secondary network of 11 wells was added in the David City area in 1991. Most of these 

wells will be added to the primary trend monitoring network with the remainder monitored only in the 

spring. The aquifers in this area are semi-confined and show great fluctuation from spring to fall 

every year. In several areas the saturated thickness had declined close to 7% by the spring readings of 

1992, which is the first trigger level for groundwater management of a confined aquifer. 
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The NRD's water level monitoring program is still being formulated. The first wells in the 

network were initiated in 1985. The NRD intends to have a trend network established for the entire 

district, with secondary networks established for more intensive monitoring in problem areas. 
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GROUNDWATER FLOW SYSTEM 

Recharge 

Groundwater recharge is dependant upon a variety of important parameters which include: 

water availability; the amount, frequency, and timing of precipitation; land slope and land use; soil 

infiltration rates; vertical permeability, and soil conditions. 

Precipitation 

Precipitation in the Lower Platte North NRD serves as the principal source of water for 

recharge in all but the Platte River Valley adjacent to the River. Exhibit 27 demonstrates the 

mean annual precipitation for the state and the Lower Platte North NRD. The average annual 

water requirement for maximum yield by crops varies from 25 inches for com to 22 inches for 

grain sorghum and soybeans. It, therefore, appears that an abundance of moisture exists over 

the District, however, the timing and amount of precipitation determines crop water availability. 

(Exhibit 28 illustrates the timing and distribution of precipitation). Moisture needs are more 

critical at certain times in the crop growing cycle and if moisture is not available, crop 

production can and does suffer. Detailed evaluations of precipitation versus soil moisture and 

crop water needs are necessary components in providing a comprehensive management system. 

This area of the state receives maximum precipitation in April, May, and June. The 

maximum water use period by crops stretches from April through September (crop dependant), 

with July, August, and September water requirements exceeding available average precipitation. 

It is apparent that at certain times there is a need for irrigation water in order to produce higher 

yields. 

Temperature fluctuations and wind patterns are two other variables combining with 

precipitation to influence the amount of water moving down to the water table for recharge. 
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The LPN NRD recognized the need for good records of precipitation in anticipation of 

developing a District groundwater model. Since 1985, the NRD has supported expansion of the 

precipitation data collection network, and now has a network that covers the NRD and is 

considering adding a few new stations. The present distribution of the NRD precipitation 

network is mapped on Exhibit 29. 

Seepage 

Exhibit 30 indicates the Platte River is a losing stream from Columbus to the Salt Creek 

confluence. Field work by NRD staff has also indicated that the Platte River loses water to the 

east and north but gains from the south and west, as it flows to its confluence with the Elkhorn. 

From the Elkhorn River to Salt Creek, water moves underground to the west into the Lincoln 

municipal well fields. The slope of the water table between the Platte and Elkhorn rivers also 

indicates a potential loss of water by eastward seepage into the Elkhorn River aquifer. If the 

Elkhorn River is a gaining river in this stretch, it probably returns such gains to the Platte River 

at the confluence of the two rivers. 

Some seepage from Lake Babcock has contributed a small amount of recharge in the area 

of the District adjacent to that structure. Some water logging on adjacent lands has occurred 

and is possibly due to an elevated water table caused by this seepage. 

The LPN NRD has instituted a program of mapping seeps along streams in the NRD. 

These maps will be useful for water budget calculations, modeling, groundwater contamination, 

and identification of discharge/recharge acres. The LPN NRD has almost completed this type 

of mapping within the NRD. 

LPN-NRDI - 3 1 -



) 
E st imated Recharge Data 

Lower P l a tte North Natural Resources Di stri ct 

Est imated 
Average Average 

Soi l /Topograph i ca l  Area Preci p i tat i on Percent Total Recharge 
Regi on Mi 2 i n .  ( ft )  Recharged AF MG - -

1 .  S i l ty so i l s  i n  339  28  ( 2 . 33 )  1 5  7 . 6x l04 2 . 5x 1 04 

val l eys , devel oped 
on a l l uv i um .  

2 .  Si l ty soi l s  on up- 94 5 28 ( 2 . 33 )  5 7 . 2x 104 2 . 4x 104 

l ands , terraces or 
pl a i ns , devel oped on 
loess . 

-I 
)> 

4 . 9x l 04 4 CD 3 .  Loamy o r  sandy soi l s  162  28 ( 2 . 33 )  20 1 .  6x 10 r 
m i n  va l l eys , terraces , 
0,. or p l a i ns , deve l oped 

on a l l uv i a l  sands . 

4 .  Si l ty .  c l ayey , or 35  28 ( 2 . 33 )  1 4 . Sx 10 2 1 .  5xl0  2 
l oamy soi l s  i n  up-
l ands , devel oped on 
g l ac i al ti l l  and 
l oes s . 

5 .  Other 62 



Land Slope 

Land slope is an important recharge component as the slope determines how rapidly 

rainfall will run off an area or will be retained for infiltration into the groundwater reservoir. 

The variability of topography in the District is significant. The District encompasses six of the 

seven types of topography as defined by the UNL Conservation and Survey Division (Exhibit 

2). In general terms, one would expect less runoff and more water available for recharge in the 

valleys or flat-lying areas then in areas of rolling hills. This higher recharge rate associated 

with sandy type soil valley areas makes them more susceptible to groundwater contamination 

through percolation. Reference to area and site specific slope information can be obtained from 

county soil surveys and topographic maps. 

Soils Data 

Site specific information related to particular soils and their hydrologic properties may be 

obtained from the soil surveys of Boone, Butler, Colfax, Dodge, Madison, Platte, and Saunders 

counties. Later soil surveys include tables classifying soils into four hydrologic units and 

illustrates runoff estimates and infiltration rates. 

General soil association areas in the Lower Platte North NRD are found on Exhibit 31. A 

comparison of this Exhibit and Exhibit 2 provides a general overview of soils overlaying 

particular topographic regions. The following graphic provides an estimated percentage of 

average annual groundwater recharge from precipitation within topographic regions. 

Valleys 
Plains 
Dissected Plains 
Sandhills 
Rolling Hills 
Bluffs and Escarpments 

*Recharge is usually to perched aquifers. 
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L O W E R  P L ATTE  NORTH N R D  
E S T IMATE D G R O U N D WATE R · I N  S TO R AGE  

( D o es N e t  C o n t a i n D ak o t a  W a t e r  - o n l y  s a t u r a t e d c o 3 rs e  s e d i m e n t s  -
n o  c l o y/ s i l t  w a t e r ) 

1' 0 1. n s h i;p 

2 2 - 6 1'1 
2 2 - 5 \'i 
2 1 - 5  
2 1 -4 
2 0 -5  
2 0 - 4  
2 0 - 3  
1 9- 3  
1 9-2  
1 9 ·· l l'i 
1 9 - l E  
1 9 - 2 E  
1 8 -2W  
1 8- 1 1'1 
1 8 - l E  
1 8 - 2 E  
1 8 - 3 E  
l 'i - 2 E  
l i - 3 E  
1 6·· l E 
1 5 - l E  
1 5 - 2 !::  
1 5 - 3 £  
1 6 - 2 E  
1 6- 3 E  
1 7 - 4 E  
1 7 - 5 E  
1 7 - 6 E  
1 7 - i E  
1 7- 8 E  
1 7 - 9 E  
1 6 - 4 E  
1 6- 5 E  
1 6 - 6 E  
1 6- 7 E  
1 6- 8 E  
1 5 -4 E  
1 5 -5 E  
1 5 - 6 E  
1 5 - 7 E  
1 5 -BE  
1 5 - 9E 
1 4 - 5 E  
1 4 - 6 E  
1 4 - 7 £  
1 4 - 8 E  
1 4 - 9 E  
1 3 -8 
i 3 - 9  

F e e t  
A v e r a g e  S a t . 

T h i c k n e s s  
X 0 . 2  X 

1 0 0  
1 2 5  

7 5  
5 0  
7 5  
5 0  
5 0  

1 0 0  
1 2 5  
1 2 5  

7 5  
7 5  
7 5  
7 ,3 

1 0 0  
; 5  
7 5  
7 5  
5 0  
7 5  

1 0 0  
1 0 0  
1 0 0  
7 5  
2 5  
i5  
75  
50  
5 0  
7 5  
2 5  
0 
0 
5 0  

1 0 0  
3 0  

1 0 0  
0 
0 
7 5  

1 0 0  
25 
75 
75  
5 0  
7 5  
5 0  
·2 5 
5 0  

A r e a  
M i l e  2 

1 6  
3 6  
2 7  
3 6  
9 
2 2  
2 6  
2 4  
3 6  
3 6  
3 6  
24  
1 7  
3 0  
3 0  
3 0  
1 4  
3 6  
3 6 
3 0  
1 8  
1 8  
3 6  
3 6  
3 6  
3 6  
3 6  
3 6  
3 6  
3 0  
1 3  
3 6  
3 6  
3"6 
:3 6 
3 0  
3 6  
3 6  
3 6  
3 6  
3 0  
2 5  
1 8  
3 6  
3 6  
3 0  
3 6  
3 0  
3 5  

m i 2  X 6 4 0  
A c 1· cs  = 

1 0 , 2 4 0  
2 3 , 0 4 0  
1 7 , 2 8 0  
2 3 , 0 4 0  
5 , 7 6 0  
1 4 , 0 8 0  
1 6 , 6 4 0  
1 5 , 3 6 0  
2 3 , 0 4 0  
2 3 , 0 4 0  
2 3 , 0 4 0  
1 5 , 3 6 0  
1 0 , 88 0  
1 9 , 2 0 0  
1 9 , 2 0 0  
1 9 , :! 0 0  
8 , 9 6 0  
2 3 , 0 4 0  
2 3 , 0 4 0  
1 :3 , 2 0 0  
1 1 , 5 20 
1 1 , 5 2 0  
2 3 , 0 4 0  
2 3 , 0 4 0  
2 3 , 0 4 0  
2 :3 ,  0 4 0  
2 3 , 0 4 0  
2 3 , 0 4 0  
2 3 , 0 4 0  
1 9 , 2 0 0  
8 , 3 2 0  
2 3 , 0 4 0  
2 3 , 0 4 0  
2 3 , 0 4 0  
2 3 , 0 4 0  
1 9 , 2 0 0  
2 3 , 0 4 0  
2 3 , 0 4 0  
2 3 , 0 4 0  
2 3 , 0 4 0  
1 9 , 2 0 0  
1 6 , 0 0 0  
1 1 , 5 2 0  
2 3 , 0 4 0  
2 3 , 0 4 0  
1 9 , 2 0 0  
2 3 , 0 4 0  
1 9 , 2 0 0  
2 2 , 4 0 0  

( a c 1· e f e c t  ) 
W a t e r  
V o l ume  

2 0 4 , 8 0 0  
5 7 6 , 0 0 0  
2 5 9 , 2 0 0  
2 3 0 , 4 0 0  

86 , 4 0 0  
1 4 0 , 8 0 0  
1 66 , 4 0 0  
3 0 7 , 2 0 0  
5 7 6 , 0 0 0  
5 7 6 , 0 0 0  
345 , 60 0  
2 3 0 , 4 0 0  
1 6 3 , 2 0 0  
2 88 , 0 0 0  
:3 84 , 0 0 0  
2 !l 8 , 0 0 0  
1 34 , 4 0 0  
345 , 60 0  
2 :3 0 , 4 0 0  
2 88 , 0 0 0  
2 3 0 , 40 0  
2 :l O , <1 0 0  
4 6 0 , 8 0 0  
3 4 5 , 6 0 0  
1 1 5 , 2 0 0  
3 4 5 , 60 0  
3 4 5 , 60 0  
2 3 0 , 4 0 0  
2 3 0 , 40 0  
2 88 , 0 0 0  

'1 1 , 60 0  

2 3 0 , 4 0 0  
4 6 0 , 8 0 0  
1 9 2 , 0 0 0  
4 6 0 , 80 0  

3 4 5 , 6 0 0  
3 84 , 0 0 0  

8 0 , 0 0 0  
172 , 8 0 0  
345 , 60 0  
2 3 0 , 4 0 0  
2 88 , 0 0 0  
2 3 0 , 40 0  

9 6 , 0 0 0  
2 24 , 0 0 0  

1 2 , 425 , 60 0  AF 

P l us an es t ima t e d  5 3 0 , 2 0 0  for  t owns h i ps unca l cu l a t ed 1 2 , 95 5 , 8 0 0  AF. 
I t  i s  �s t im a t e d  t h a t  t he range i s  ab o u t  1 0 - 2 0  m i l l i on  acre  feet  which 
i s  approxima t e l y  1% o f  the  s t a t e  t o t a l . The a b o v e  f igures  repres e n t  
about  0 . 6= o f  t h e  s t n t e  t o t a l  i n  s t o rage . 
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Table 6 provides a generalized estimate of recharge by soil types for the entire NRD. 

Estimates were based on measurements of acres in each soil type, multiplied by the estimated 

recharge times precipitation, to obtain an estimated recharge in acre-foot. 

Storage 

Exhibit 5 demonstrates the generalized map of groundwater in storage in the principal aquifers 

(does not include the Dakota aquifer) of the state. Table 7 provides an estimate of groundwater in 

storage by township in the Lower Platte North NRD and indicates approximately 13,000,000 acre feet 

of water in storage in the District. This storage figure is estimated to be low as it includes only the 

saturated coarse sediments and does not include the Dakota, the Quaternary fine-grained deposits, or 

differences in storage resulting from artesian conditions. 

In developing the 1985 Groundwater Management Plan, the LPN NRD divided the District into 

three generalized groundwater planning and potential management areas. In attempting to determine 

the volume of stored water within the three areas, some estimates of portions of townships in the 

respective areas had to be made. (This determination is on file at the Lower Platte North NRD office.) 

The calculations produced the following estimated volumes in storage by area, and is estimated to be 

about 1 % of the states total storage. 

Saunders/Butler County Uplands 

Platte River Corridor 

Northwest Uplands 

4,132,240 AF 

4,039,560 AF 

4,784,000 AF 

The high numbers in the Saunders/Butler County area may be misleading as the preponderance 

of that amount is located in the Todd Valley region of Eastern Saunders County. 
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,..-. Exhibit 20 shows the saturated thickness of water bearing areas of the Quaternary sands and 

gravels and Ogallala sandstones. Unsaturated areas of the District allowing storage of significant 

quantity are limited. One area in northwest Saunders County, ( communication with Vince Dreeszen 

1985) may have slight storage potential but is assumed to be uneconomical to develop as a 

groundwater storage area. More detailed studies would have to be made to determine the type of 

storage facilities versus economic compatibility of systems and system use. 

Discharge 

Stream Discharge 

Quantifying stream discharge will take time to develop as the present stream flow data is 

not of sufficient quantity or quality to make such determinations. Several streams flow year 

round and many more exhibit intermittent flows, however, repetitive flow records that could 

provide District evaluations of flow fluctuations do not presently exist. Currently (1993) the 

NRD measures streamflow for baseflow conditions at fourteen sites in late August and early 

September. 

Groundwater Use 

Historical Rate of Use 

The primary volumetric uses of groundwater in the District has been to support irrigation, 

and municipal water needs. Since actual historical water use values or estimates are not 

available, the development of irrigation wells serves as an indicator of aquifer use. Exhibit 32 

provides a look at the development through cumulative totals and annual totals of irrigation 

well development by county. Exhibits 7 and 8A through 8G graphically illustrates the 1950's 

and 1970's have been periods of rapid well installation. It also appears that the late 1980's and 

early 1990's may be considered a period of intense well development. Exhibit 9 depicts the 

distribution of irrigation wells as of 1993 and demonstrates areas of most intense irrigation. 
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Groundwater is the principal source of supply for public drinking water systems. All 

cities, towns, and villages in the District derive their supply from the groundwater reservoirs. 

Lincoln (located out of the District) and Fremont have extensive well fields along and adjacent 

to the Platte River in Saunders and Dodge Counties, respectively and Exhibit 8 shows the 

location of the present municipal well fields in the NRD. 

Industry, rural domestic and livestock needs make up the other uses of historical 

significance, as well as present and projected future groundwater usage. 

Present Use Estimates 

Table 12 provides a profile of estimated groundwater usage 1983. This table was 

generated to demonstrate the magnitude and importance of the groundwater reservoir to the 

various present users. These figures vary with needs for water in any given year and are 

dependant on temperature and moisture conditions within the District. Irrigation, domestic and 

livestock uses were estimated using 1983 registered well data and USGS data. Public supply 

and self-supplied industrial water use values were obtained from the Nebraska Water Use Data 

Program Data Bank. 

Even though the City of Lincoln is not located in the Lower Platte North NRD, a 

significant portion of the well field for Lincoln's public water supply is situated along the Platte 

River north of Ashland. It is reported that the present use rate for the city of Lincoln, out of the 

well field, averages 31 mgd (million gallons per day), but can be as high as 95 mgd in the 

summer months. This volume, added to that required by irrigation and other public and private 

users within the District, indicates that the quantity, as well as the quality of the groundwater of 

the District is extremely important for continued and or sustained development. 
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Irrigation 
Pivots 
Gravity 
Total 

Public Supply 

Self-Supplied 
Industry 

Rural Domestic 

Total 

TABLE 1 2  

1 983 Profile of Estimated Groundwater Use 

Lower Platte North NRD 

(By Counties or Portions of Counties within the District) 

(Values in Acre-Feet) 

8,831 7,948 6,513 4,747 1,766 12,916 
2,261 49,403 57,316 58,733 1,357 27,451 

11,092 57,351 63,829 63,480 3,123 40,367 

614 721 4,541 219 348 

38 2,062 

40 230 150 150 40 280 

11,132 58,195 64,738 70,233 3,382 40,995 

17,662 
35,830 
53,492 

35,949 

106 

690 

90,237 

Dodge County - Municipal and Industry use a greater % of total use than other areas - of concern 
because use is from rather shallow aquifers. 
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Future Use Estimates 

The City of Lincoln is presently developing a new well field on a Platte River Island just 

downstream from the southeast comer of the District. This well field is anticipated to about 

double the possible volume of water per day taken from the aquifer. 

The Metropolitan Utilities District has purchased land along the Platte River in Saunders 

County across the River from the Douglas/Sarpy County line. This area is to be developed into 

a municipal well field, providing water to the City of Omaha and surrounding areas. 

Monitoring of these activities will be incorporated into the LPN NRD groundwater program. 

With increases in nitrates and potential increases in chemical constituents in rural 

•drinking water supplies, the potential for regional drinking water supplies must be explored by 

the District. 

Other Uses 

Exhibit 33 presents generalized subirrigation areas of the District. To date, the demand 

upon the aquifer resulting from subirrigation, evapotranspiration, sand pit development, and 

phreatophytic growth is not quantified. Those needs and volumes are to be computed if a 

complete management scheme is to be realized that provides optimal use of the resource. 

Summary 

Based on available data, the groundwater flow system appears to be somewhat in 

equilibrium with inflow approximately matching discharge. Some decline of water level has 

occurred district-wide since 1987. The area of most significant "  decline is located near David 

City. The period of record for water level monitoring, however, is extensive enough to 

determine that a portion of the decline is a result of normal climatic variation and a portion is a 

result of groundwater mining. 
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The need for groundwater in the District is destined to increase. Lincoln estimates that by 

the year 2005, its daily use may average 48 million gallons per day with one day peak use 

estimates to exceed 100 million gallons per day. Municipal uses place a relatively high 

economic value on the water for domestic usage. Total population served with groundwater 

from the District presently approaches 250,000, and with addition of a new well field near 

Yutan by MUD in Saunders county, that population figure will more than double and possibly 

triple within a decade. 

Economic values associated with crop production in the District will be calculated as the 

base data is accumulated and distribution and cropping practices are analyzed. The three major 

crops grown in the district demonstrates the need of a water use range of 21 to 26 inches to 

provide a finished product. A gross water budget will be developed in accordance with the 

Lower Platte North NRD ground and surface water management strategy when water quantities 

and needs are better known. 
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AVAILABILITY OF OTHER WATER FOR 
ARTIFICIAL RECHARGE AND INTEGRATED MANAGEMENT 

Surface Water 

Flowing Water 

It is inevitable that as the value of water increases and the demand for somewhat limited 

supplies of water increases, the greater the attention focused on the streams and rivers of the 

state and the NRD. Bentall, 1982, states "within the last few years, several projects entailing 

additional storage features and greater use of water from the river (Platte) have been proposed. 

These have become controversial and other new proposals are likely to become equally so, 

largely because their effect on the river's flow is feared by many to be detrimental to the large 

flocks of migrating waterfowl that stop over in the ( central) valley and to the several well fields 

designed to induce recharge from the river. Another fear is that groundwater withdrawals, 

principally for irrigation, already have had a marked depletion effect on river flow and that in 

the future they will continue to do so in a progressively increasing rate. "  Those fears associated 

with potential loss of water are present and are often the forces that guide management decision 

making processes. As a result, ineffectual methods of management are often employed in an 

attempt to circumvent or prevent the taking of the resource. 

It has been noted that the flow of this region of the Platte River is a combination of the 

Upper Platte, the Loup and the Elkhorn Rivers. Shell Creek and Wahoo Creek Watersheds also 

provide small but at times significant flows to the Platte in this reach. Several heretofore 

ungauged minor tributaries and groundwater inflow areas provide the remainder of the flowing 

water supply. 
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The flow entering the NRD from the upper Platte system has fluctuated from overbank 

flows to periods of no flow. DWR data indicates that during a 30-year record analysis, about 36 

percent of the flow in the Lower Platte River has originated above the North Loup (North Bend 

station). At that same point, 60 percent of the flow originated in the Loup River system. DWR 

data indicate the remainder of the flow is from Shell Creek, unmeasured tributaries and river 

gains from valley groundwater contribution. 

The data, for 51 years, at Ashland shows the contributions of flow are: Elkhorn River -

22 percent, Loup River - 48 percent, upper Platte River - 28 percent; tributaries and valley 

groundwater inflow - the remaining 2 percent. The annual and seasonal percentages of 

contribution vary extensively and are dependant upon the type of water year within the areas of 

influence. As the precipitation influences flow, the dry periods likewise influence flow and the 

manner of loss and gain to groundwater areas is often linked with flow volume. 

Exhibit 34 (Bentall 1983), provides a graphic representation of proportional flow and 

instream use of the system. He further stated that the average annual depletion rate within the 

river is about 1,380 cubic feet per second (CFS) or about 1,000,000 acre feet per year. Bentall 

also points out that, if sufficient storage can be found, consumptive use totaling about 300,000 

acre-feet per year could be feasible on the Platte River upstream from the Loup's mouth, if an 

occasional year of almost no flow at Duncan could be tolerated. He further states that the Platte 

·River, downstream from the Loup River, could be a supply source for as much as 1,500,000 

acre feet of additional development without resulting in rare no-flow years. The no flow years 

would be reduced if development was associated with instream flow activities. Bentalls work 

shows that there is a supply of water in the Platte (with the Loup) that may be used for 

conjunctive use schemes, artificial recharge (if feasible), irrigation development, industrial 

development, municipal well fields, and recreation and fish and· wildlife enhancement. 
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DWR also concludes that, for a 50-year monitoring period, the mainstream flows have 

remained relatively constant. Flow changes must be assessed relative to the continual 

development of irrigation systems with Platte River corridor. Minor flow fluctuations are 

presently seen as reflecting short-term climatic changes between wet and dry conditions. It is 

apparent that further use of stream and river flows will need to be monitored to detect flow 

trend changes, no matter how subtle. It is interesting to note that work done by groups opposed 

to the Landmark irrigation project demonstrated a reduction in Platte River flow above 

Columbus due to development of center pivot irrigation along the Platte River corridor. 

Flow patterns of the Platte River are_ very important to the municipal well field recharge. 

Lincoln well field personnel report that fluctuating flows are necessary to cleanse the river bed. 

This cleaning allows for better percolation of the river flow into the groundwater aquifer for 

municipal well capture and usage. Low flows also contribute to a change in the municipal 

drinking water quality. It is becoming extremely important to fully investigate and monitor the 

potential quality changes that accompany flow fluctuations. 

The importance of the Loup River system to the Lower Platte area cannot be overstressed 

as the high quality water is and can continue to be a valuable asset. Greater concern must be 

addressed to the management of the system, not only by those in the Loup basin, but by those 

who are dependant on the quality and quantity thereof. 

Contained Water 

A review of the DWR dam inventory printout indicates that the amount of water stored 

behind dams in the Lower Platte North NRD is relatively insignificant. Storage capability at 

maximum acre feet of storage amounts to about 24,300 acre feet with normal storage about 

4,100 acre feet. Of the maximum storage capability, two structures account for one-third of the 

capacity (Clear Creek 22-A and Trouble Creek). These two also account for one-fourth of the 

normal storage. 
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The potential for storing surface water in the District is excellent due to the topography in 

the District. The needs for stored surface water includes water quality improvement, flood 

control, industrial use, irrigation, recreation, and wildlife enhancement. 

Water Uses 

Surface water uses for irrigation have been documented by USGS and the DWR. The 

following information shows the surface water use by County, in the District. 

Boone 1 0.94 
Butler 20 33.70 
Colfax 35 30.18 
Dodge 7 8.32 
Madison 0 0 
Platte 27 19.77 
Saunders --82 97.15 

TOTAL 179 191.07 

Those permits are granted for a total of 17,836 acres of land. 

Supplemental Sources 

The NRC, Supplemental Water Supplies Policy Issue Study, 1984, defines supplemental water 

as additional water provided to supply that which is lacking, needed, or desired. The study further 

reports that, "because water is unevenly distributed in time and space, storage and transportation are 

the key elements in any strategy to provide supplemental water ... supplemental water is considered to 

be water which is made available for use within a specific area by moving it from one area to another 

and/or storing it for use at a later time." 

Supplemental sources of water are normally few in number and first supply needs are aimed at 

acquiring unappropriated stream flow of the Loup and Elkhorn River systems. These sources along 

with Platte River flow could be moved and placed in storage reservoirs for surface distribution. 

Economics plays an important part of any decision attempting to develop this method 
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of supplemental supply augmentation. This method is not completely dismissed as a possibility in the 

Lower Platte North NRD, but its application at the present time or near future is not on the immediate 

planning horizon. 

Some viable sources that must be determined and substantiated are: more extensive use of the 

Dakota Aquifer ( dependent on quality and quantity monitoring), development of larger flood control 

structures with irrigation potential, management of moisture in the soil profile, and reduction of 

evapotranspiration ( crop changes, irrigation scheduling, lowering water table to protect from loss by 

evapotranspiration). These latter methods of supplemental supplies appear most feasible in providing 

more usable water and saving normal supplies. More in-depth analysis must be included in 

developing management decisions and future supplemental supply augmentation. 
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GROUNDWATER QUALITY 

General Conditions 

The characterization of groundwater quality in the Lower Platte North NRD has become 

increasingly easier with the wealth of water quality samples collected during the past seven years. 

More than 1,300 wells have been sampled for various constituents ranging from general inorganic 

chemicals to radioactive isotopes, nitrates, and pesticides. Most inorganic chemicals are considered to 

be indicative of the natural quality of the water. As water is a solvent for many salts and some types 

of organic matter, it reflects the chemical constituents of the aquifer and aquifer material in the time 

frame it is sampled. 

The background conditions of groundwater in the principal aquifer types in the Lower Platte 

North NRD are discussed below, in part from Engberg (1984). 

The quality of water from the Quaternary deposits is generally quite variable. (Exhibit 35 

shows distribution of Holocene & Pleistocene deposits). The quality is affected by recharge from 

precipitation, man induced changes, and from stream flow. In areas of shallow depth to water, the 

quality can be and frequently is strongly affected by local point source contamination ( discussed in a 

subsequent section). The importance of maintaining good quality water in this aquifer is pointed out 

by Engberg, as he states over one-half of the groundwater used in Nebraska is from this system. He 

points out that the state mean for total dissolved solids (T.D.S.) is about 437 mg/L. Total dissolved 

solids is a good general indicator of water quality, reflecting in part the sodium content and degree of 

mineralization of the water. His information also shows that the state mean for nitrate in this system 

is 5.3 mg/L, which is just over half the drinking water limit of 10 mg/L� Exhibit 36 shows that the 

generalized T.D.S. in the Lower Platte North NRD ranges between 251-750 mg/L. Exhibit 37 

demonstrates that calcium concentrations in most of Platte, Colfax, and half of Butler Counties are 

higher than 75 mg/L. Most of Saunders, Dodge, and the eastern half of Butler are not plotted due to 

the lack of sufficient data. Alkalinity, Exhibit 38, normally ranges between 101-300 mg/L except in 
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TABLE 8 
Summary of EPA Heal th Advi sori es 

for Chemi cal s 

1 1 /  14/89 

This pesticide summary is orrered as a quick reference lo compare chemicals for which the Environmental Protection Agency has prepared 
Lifetime Health Advisory Levels. 

Nole: When details are needed, the EPA Health Advisory summary for the chemical in question should be consulted. The pen and Ink changes 
have been made on the summaries to correct them as of November 14, 1989. The risk ievels change occasionally as lhe EPA receives additional data 
about the chemical. Changes are printed in the Congressional Record or inquiries on risk level can be made to the EPA regional office in Kansas 
a� 

LHAL - Llrelime Health Advisory Level - Tite level at or below which EPA data Indicates the chemical presence in waler can be consumed 
for a lifetime with no more than a one In one million chance of causing cancer and no chance of other non cancer health problems. 
These levels are subject to change as more data becomes available. When chemicals are considered carcinogenic an additional margin 
of safety is added to the LHAL. 

LHAL Units - Are in either Micrograms per liter (parts per billion) or milligrams per liter (parts per million). 

MCL - Maximum Contaminant Level - The maximum level of contamination in drinking water allowed by federal law when being provided 
for public use. Water at or below this level has not shown to produce long-term adverse health effects. 

Abbrcvialion-5_for Water Treatment 

ACA 
(GACA) 
(PACA) 

IE 

00 

RA 

RO 

UI 

- Activated Car�n Adsorption (Includes both granular & powdered) 
- Granular Activated Carbon Adsorption 

Powdered Activated Carbon Adsorption 

Ion Exchange 

Orone Oxidation 

- Resin Adsorption 

- Reverse Osmosis 

- Ultra-violet Irradiation 

-e; 



Name . ·-···- Common Names 

Acinuorren Blazer, Carbonuorfen 
Tackle, RH-6201 

Alachlor Lasso 

Aldicarb & Temlk 
Aldlcarb 
Sulroxide 

Aldicarb Temlk 
Sulrone 

Amelryn Amelrcx, Ocaapu 

Alrazlne Atranca Crlsazine 

Daygon Propoxur, Unden 
Blallanca 

Bentazon Baaagram 

Bromacil Dorea, Hyvar, Uragan 

Butylate Sutan, R-1910 

Carbary! Sevin 

Carboruran Furadan, Curalerr 

J.Jse ��� 

Herbicide 

Herbicide 

Pcatlcide 

Pcallclde 

Herbicide 

Herbicide 

lnscctlcldc 

Herbicide 

Herbicide 

Herbicide 

Insecticide 

Peslicide 

Urc1ime 1-leallh 
Advisory Level 
(UIAL and MCL 
Guidelines 

No deaignaled LHAL 

No deaignaled LHAL 
MCL .. 2 Micrograms 
per liter 

10 Micrograms per liler 

40 Micrograms per liter 

60 Micrograms per liter 

J Micrograms per liter 

J Micrograms per liter 

20 Micrograms per liter 

90 Micrograms per Iller 

350 Micrograms per Iller 

700 Micrograms per lilcr 

40 Micrograms per tiler 

-1-

I lypolhclical Cancer 
Risk When Consumed 
in Waler at or 
Below Usled Level 
ror a urelime ' 

I Microgram per lilcr 
One chance In one 
million of cancer 

0.4 Micrograms per 
liter. Once chance in 
one million of cancer 

Data lnadequale 

Dala inadequale 

Data Inadequate 

Possible carcinogen 

Possible can:inogcn 

Dala Inadequate 

Possible carcinogen 

Data lnadequale 

Dala inadcquale 

None 

Risk When lngcsled 
Above LHAL Based 
on Human Dala and 
and Animal Sludics 

Damage lo heart, liver, 
kidneys, blood, re1al 
development 

Damage lo liver, 
kidney, spleen �md 
cyca 

lnhibilion of enzyme 
cholinealerasc 

lnhlblllon of enzyme 
chollnealerasc 

Damage to liver 

Tremors & damage lo 
liver and bean 

Damage lo various 
organs and nervous 
system and Inhibits 
production or enzyme, 
cholincaterasc 

Weight loss and 
lnUamallon or 
prostate glands 

Damage to lealea, liver 
and thyroid gland 

Damage lo lcstcs, liver, 
kidney & re1al dcvel-
opmenl 

Damage lo liver 11nd 
kidneys, reduced 
krtllily, lnhil>ilion 
or cholincslerase 
Damage lo lesles and 
ulerus plus inhibhed 
or cholines1t:rose. 

) " 
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Mosl Promising Way 
lo Remove rrom Waler 

ACA & RO 

No lnronnation 
available 

ACA 

ACA 

GACA 

ACA 

GACA 

No inronnatlon 
available 

No infonnalion 
available 

ACA, 00 

GACA, PACA 



Name - Common Names lJse 

Carboxin D-735, DCMO, Vitavu Fungicide, seed 
protcclanl and 

, wood prcservalivc 

Chlorambcn Amlbcn, Veglbcn Herbicide 

Chlordane Dichlorodene, Octachlor, lnsccllcide 
(All uses Velslcol-1068 
canceled In 
April, 1988) 

Chlorolhalonll Bravo, Daconll Fungicide 

Cyanazlne Blada Herbicide 

Dalapon Dowpon, Ded-wced Herbicide 

2,4-Dlchloro- 24D, Oqua-Klccn Herbicide 
phenOJl)'lcctlc 
Add 

DBCP Nemafune Pesticide (for 
nematodes) 

Dlazlnon Spcctraclde, Dasudln, lnsecticklc 
AO-500 

Dicamba Danvcl Herblckle 

1,2- Prol)ylene dichloride Solvcnl 
Dichloropropane or 1,2 DCI' 

1,3- DCP, Tclone Soil fumiganl 
l>ichloropropcnc 

Lifetime Heallh 
Advisory Level 
(LHAL and MCL) 
Guidelines 

700 Micrograms per liler 

100 Micrograms per liler 

No designated LHAL. 
MCL "' 2 Micrograms 
per Iller 

1.5 Micrograms per Iller 

10 Micrograms � liler 

200 Micrograms per Iller 

70 Micrograms per lilcr 

No designated LHAL. 
MCL • 0.2 Micrograms 
per liter 

0.6 Micrograms per Iller 

200 Micrograms per Iller 

No dcslgnaled LI IAL. 
MCL .. S Micrograms .,er 
Iller 

No dcslgnaled LI IAL 

r -, 

Hypolhetical Cancer 
Risk When Consumed 
in Waler al or 
Below Usled Level 
fo_r a Lifetime 1 

Dala inadcquale 

Dala lnadequale 

0.03 Micrograms per 
liler. One chance 
In one million. 

2 Micrograms per 
liler. One chance In 
one million 

Dala inadequate 

Dala inadequate 

Data Inadequate 

0.03 ,...icrograms per 
liter. One chance In 
one million 

None 

Dala lnadcqualc 

0.6 Micrograms per 
1iler. One chance In 
one million 

0.2 Micrograms per 
Iller. One chance in 

' 

Risk When Ingested 
Above LHAL Based 
on Human Dala and 
and Animal Sludig 

Damage 10 kidneys and 
liver 

Damge 10 liver and 
felal devclopmenl 

Damage 10 liver and 
central nervous ayslem 
and cancer 

Kidney damage and 
excessive welghl losa 

· Damage 10 liver, blood, 
birlh defccla 

Changes In kidney and 
liver welghls 

Damage lo liver and 
kidneys, changes in 
.blood 

Damage to kidneys, 
liver and tcalcs 

lnhibilion of 
cholincslerasc 

Changes In liver and 
weighl loss 

Damage 10 liver 

Damage to bladder and 
kidneys 
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Most Promising Way 
lo R�move from Water. 

ACA and RO 

ACA, IE 

OACA, PACA 

ACA, RO 

ACA 

ACA, IE 

ACA, RO 

Aeration, ACA 

RO, OACA, 00 

ACA 

OACA, Tower 
Aeration 

OACA 



Name ··-···- Common NamCJ 

Dieldrin HEOD, Dieldn:x 
(Uses have 
been cancelled) 

Dinoseb DNBP, Dinitro 

Diphenamid Dymld, Enide 

Disulfoton Disyston Dithiodemeton 

Diuron DCMU, Karmex 

Endrin ... 
(Manufacturing 
eliminated) 

Ethylene EDD, Dowtumc, Pestmaster 
Dibromide 
(All pesticide 
uses cancelled) 

Ethylene BTIJ 
Thiourea 

Fenamiphos Nemacur 

Fluometuron Cotoron, C-20S9 

Use -�-
Pesticide for soil 
insects 

Herbicide, dcssicant, 
dormant fruit spray 

Herbicide 

Insecticides 

Herbicide 

Insecticide 

Soil fumigant 

Fungicide 

Nematode control 

l lcrbicide 

Lifetime I lealth 
Advisory Level 
(LI-JAL and MCL) 
Ouidelines 

No designated LI-IAL 

7 Micrograms per liter 

200 Micrograms per liter 

0.3 Micrograms per liter 

10 Micrograms per liter 

2.0 Micrograms per liter 

No designated LHAL 
MCL = 0.0S Micrograms 
per liter 

No designated LHAL 

2 Micrograma per liter 

90 Micrograms per liter 

- 1-

Hypothetical Cancer 
Risk When Consumed 
in Water al or 
Below Listed Level 
for a Uf�time 1 

0.002 Micrograms per 
liter. One chance 
in one million 

Data inadequate 

Data inadequate 

None 

Data inadequate 

Non carcinogenic•• 
(manufacturing 
cancelled) 

0.0004 · Micrograms per 
liter. One chance In 
one million 

0.2 Micrograms per 
liter. One chance In 
one million 

Data inadequate 

Data inadequate 

Risk When Ingested 
Above LHAL Based 
on Human Data and 
and Animal Studies 

Damage to bladder, 
liver and birth defects 

Damage to liver and 
thyroid, reduced 
fertility-birth defects 

Damage lo liver and 
thyroid 

Reduced organ weights, 
damage lo eyes, genetic 
mut., decrcascd 
chol'asc 

Damage lo spleen, 
fetal development and 
methemoglobinemia 

Damage lo liver and 
convulsions 

Damage to liver, 
kidneys, an� 
testes, genetic 
mutations 

Damage to thyroid, 
genetic mutations 
and birth defects 

Chance in organ 
weights, reduced 
fetal weights, and 
survival, abnormal-
ities in bone dcvel-
opment, inhibition of 
enzyme development 
Damage lo liver, 
kidneys and spleen 

) 
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Most Promising Way 
19 Remove from Water. 

RO, GACA, 00 

ACA, IE 

GACA 

None known 

GACA, chlorination 

ACA, RO, 
. Coagulation 

filtration 

Aeration, boiling 
and ACA 

No information 
available 

No information 
available 

GACA 



Name .. ·-···-
Heptachlor 
(All uses 
cancelled) 

Hcxachloro-
benzene 

Hcxazlnone 

Methomyl 

Metholychlor 

Metolachlor 

Metribuzln 

Nitrate and 
Nitrite 

Oxamyl 

Penlachlom• 
phenol 

(To he removed 
from registered 
list) 

Common H_ames 

3-Chlorochlordene 

HCB-Perchlorobcm.cne 

Velpar 

Dupont 1 179, Lannate 
or Nudrin 

Malale 

Dual, Primcxtra 

Lcxone, Scncor 

---

Vydatc, DPX-1410 

PCP 

u� 
Insecticide 

Fungiclde-lnscctldde 

Herbicide 

Insecticide 

Insecticide 

Herbicide 

Herbicide 

Fertilizer, rood 
preservative 

Insecticide 

Wood preservative, 
herbicide, disin-
rectant, Mossicide, 
defoliant 

Li(elime Health 
Advisory level 
(LHAL and MCL) 
Ouidelin� 

No designated LHAL 
MCL • 0.4 Mici:ograma 
per liter 

No designated UIAL 
MCL = l Microgram 
per liter 

200 Micrograms per liter 

200 Micrograma per liter 

400 Mlcrograma per liter 

100 Micrograms per liter 

200 Micrograms per liter 

Nitrate-JO Mllligrami 
per liter 

Nitrite-I Milligram 
per Iller 

200 Micrograms per liter 

200 Micrograms per liter 

Hypolhetical Cancer 
Risk When Consumed 
in Water al or 
Below Listed Level 
for a urethm: I 

0.008 Micrograms per 
liter. One chance In 
one million 

0.02 Micrograms per 
liter. One chance In 
one million 

Data Inadequate 

I 

', 

Data lnadcquale 

Data Inadequate 

Pouible carcinogen 

Data lnadcquale 

Data Inadequate 

Docs not cause cancer 

Possible carcinogen 

Risk When lngcsled 
Above LHAL Based 
on Human Data and 
and Animal Studi� 

Damage to liver and 
chromosomes 

Damage to liver, 
kidneys, ovaries, 
skin and nervous 
system. Decreased 
rctal weight. 

Damage to liver, 
blood and chromo-
somes and reduced 
body weight o( 
orrspring 

Damage lo kidney, 
spleen, liver, and 
bone marrow 

Inhibition or growth 

Damage lo testes, 
Melhemoglobinemia 

Damage to kidneys 

Methemoglobinemla 
In small children 
up to age 6 months 

Decreased weight, 
lower (etal survival, 
and inhibition or 
enzyme cholinesterase 

Damage to liver· and 
kidney, delayed rctal 
development 
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Most Promisin_g Way 
to Remove rrom Water. 

OACA and aeration 

ACA 

No information 
available 

OACA 

OACA, RO 

OACA 

OACA 

IE, Distillation, 
and Rff 

ACA 

ACA 



Name - . ----

Picloram 

Prometon 

Pronamide 

Propachlor 

Propazlne 

Propham 
C 

Slmazlne 

2,4,S-Trlchlor-
ophenoxyacelic 
(All uses 
cancelled 
by EPA) 

2,4,5-TP 
(All uses 
cancelled by 
EPA) 

Tcbuthiuron 

Commop Names 

Tordan 

Ocsafram, Pramitol 

Kerb, Propyi.amide 

Bexton, Ramrod 

Oesomll, Mllogard, 
Prlmatol P 

IPC, Beet-Kleen 

Princep, Aquazlne 

2,4,S-T, Dacamine, 
Fence rider 

Silvex 

Oraslan, Spike 

Use 

Herbicide 

Herbicide 

Herbicide 

Herbicide 

Herbicide 

Herbicide 

Herbicide 

Woody plant control 

Herbicide 

l lerbicide 

Lifetime Health 
Advisory Level 
(LHAL and MCL) 
Guidelines 

S00 Micrograms per liter 

100 Micrograms per liter 

50 Micrograms per liter 

90 Micrograms per liter 

10 Micrograms per liter 

100 Micrograms per liter 

1 Micrograms per Iller 

70 Micrograms per tiler 

50 Micrograms per Iller 

. 500 Micrograms per 
Iller 

_c;_ 

Hypothetical Cancer 
Risk When Consumed 
In Water at or 
Below Listed �I 
f�r a Ufellm� 1 

Data inadequate 

Data Inadequate 

Possible carcinogen 

Dala inadequate 

Possible carcinogen 

Data inadequate 

Possible carcinogen 

Data Inadequate 

Dala inadquale 

Data inadequate 

Risk When Ingested 
Above LHAL Based 
on Human Data and 
aruL Animal Studies 

Damage to liver, 
thyroid, testes, 
and arteries 

Adverse effects on 
growth 

Damage 10 liver 

Damage lo liver, 
kidney and blood 

Decreased fetal 
weight and bone 
development. 

Delayed fetal 
development, 
Inhibition or 
enzyme, chollnca-
leraae 

causes tremors, 
damage to lesles, 
kidneys, liver, 
thyroid, sperm 
production, 
gene mutation 

Damage lo liver, 
kidney, and lungs, 
reduced fetal 
weight 

Adverse effect on 
liver and kidneys 

Damage lo pancreas, 
excessive weight loss 

) 
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Most Promising Way 
to Remove from Water. 

OACA 

OACA, RO, RA 

RO 

PACA, 00, RO 

No lnrormatlon 
available 

OACA 

ACA 

ACA 

ACA 

No information 
available 



Name ··--·-- Com_mon Namq 

Tcrbacil Slnbar 

Terbufoa Counter 

Trinuralln Trdtan 

_Use 

Herbicide 

Insecticide 

HClbiclde 

Uretime Health 
Advisory Level 
(LHAL or MCL) 
Guidelines 

90 Micrognms per liter 

0.9 Mlcrognm per Iller 

S Micrograms per liter 

Hypothetical Cancer 
Risli: When Consumed 
in Water at or 
Below Listed Level 
(or a U£eti_m_c I 

! 

Nod-carcinogenic 

Non-carcinogenic 

Possible carcinogen 

Risk When Ingested 
Above LHAL Based 
on Human Data and 
and Animal Studies 

Damage to liver, 
reduced fetal weight 

Damage to eyes and 
stomach, disturbs 
fetal development 
and inhibits enzyme, 
dKJllncstcrase 

Damage to liver 
and kidneys, 
decreased fetal 
weight and Increased 
miscarriages 

1 When ehemlcala_ are considered can:lnogenle, ail additional margin oC safety la provided la telling the U(etlme Health Advisory level. 

-6 
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Most Promising Way 
to Remove Crom Water. 

No lnronnation 
available 

ACA. IE 

RO, GACA, and 
conventional 
coagulation, 
sedimentation, 
and liltnitlon 



&EPA 

United States 
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Health Advisory Summaries 
EPA has prepared the attached Health Advisory Summaries for participants in the National Pesticide Survey and 
is now making them available to the general public. . The Survey is testing a statisticaUr representative sample 
of 1,350 wells - some in every state - in order to provide a natiqnal assessment of pesticide conu.mination of 
drinking water wells. 

Health advisory information has � prepared for the substances listed below because of their potential for 
reaching drinking water. These pestici_des are among the more than 100 pesticides and breakdown produas 
that the Survey is testing for during its rwo-year study of private and community water system wells. The · · 
Health Advisory Summaries desaibe possible health effeas of these pesticides and suggest aaions that may be 
taken by a well owner or community system operator to ensure a safe drinking water supply. 

The Summaries are based on longer, more technical scientific documents called Health Advisories, which 
identify, for each contaminant, the level of pesticide concentration .in drinking water that would noc pose a 

c. health risk. These levels, based on human data or experimental animal studies, include a •margin of safecy." 

Appropriate Health Advisory Summaries are sent to well owners -ind operators when the National Pesticide 
Survey finds pesticides in their drinking water wells. This information is also being made avaiW>le to federal, 
state, and local officials and to industry, farm and environmental groups for further distribution. Health 
Advisory levels are offered as guidance. They are subject to change as new information becomes available. 
Experts can advise well owners on the appropriate actions to take if pesticides are found in drinking water. 

Information on how to obtain the full Health Advisories or the Summaries can be obtained by calling the EPA's 
Safe Drinking Water Hocline's toll-free number, Monday to Friday, 8:30 a.m.-4:30 p.m. E.S.T. The number is l-
800-426-4791 or, in Washington, D.C., 382-5533. 

For more information on the Survey, write to: Director, National Pesticide Survey, Office of Drinking W.ater 
CWH-SSOA), U.S. EPA, 401 M Street, S.W., Washington, D.C. 20460. 

LIST OF HEALTH ADVISORY SUMMARIES 

Acifluorfcn Chlordane Endrin Pentachlorophenol 
Alachlor Cblorothalonil Ethylene dibromide Picloram 
Aldicarb & Cyanazine Ethylene thiourea Promcton 

Aldicarb sulf one & Dalapon Fenamiphos Pronamide 
Aldicarb sulfoxide 2,4-D Fluometuron · Propachlor 

Amctryn DBCP Heptachlor & Propazine 
Atrazine Diazinon Heptachlor epoxide Propham 
Baygon Dicamba Hexachlorobenzcne Simazine 
Bcntazon 1,2-Dichloropropane Hexazinone 2,4,5-T 
Bromacil 1,3-Dichloropropene Methomyl 2,4,5-TP (Silvcx) 
Butylate Dieldrin Methoxychlor Tebuthiuron 
<:arbaryl Dinoseb Metolachlor Tcrbacil 
Carbofuran Diphcnamid Metribuzin Terbufos 
<:arboxin Disulfoton Nitrate/Nitrite Trifluralin 
Chloramben Diuron Oxamyl 



Total Dissolved Solids 
Small Animals 
Poultry 
Other Animals 

Nitrate-Nitrogen 

Arsenic 

Boron 

Cadmium 

Chromium 

Fluoride 

Lead 

Mercury 

Selenium 
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TABLE 9 

Recommended Concentration Limits 
for Water Used for Livestock and 

Irrigation Crop Production 
(Freeze and Cherry 1 979) 

3000.0 
5000.0 
7000.0 

45.0 

0.2 

5 .0 

0.05 

1.0 

2.0 

0.1 

0.01 

0.05 

0.1 

0.75 

0.01 

0.1 

1.0 

5.0 

0.02 
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Water Analysts for I norgan ic  Chemica l s  
Publ i c  Supply Wel l s * 

* From the Nebraska Hea l th Department 
pub l ication "Dri nking Water Qual i ty 
i n  Nebraska Conmuni ties , 1984 . "  

Wel l Dae 
COlllllun.i ty tlo . Sampl ed pH TDS Fe Mn F Al k Hard Ca N03-N  C l  so4 Na ---

Abi e  64-1 9-74 7 . 6  1108 0 . 6  0 . 0  0 . 83 312  352 99 0 . 6  216  201 270 

Bel lwood 68- 1 7-76 7 . 8  424 0 . 3  0 . 1  0 . 26 264 320 96 1 . 2 8 97  14 
76-1 7-76 7 . 9  520 0 . 5  0 . 7  0 . 24 292 384 122 0 . 0  8 128 12 

� 

Bruno 36-1 9-74 7 . 3  358 o . o  0 . 0  0 . 32 144 264 75  4 . 2  22 96 1 3  
65-1 9 -74 7 .5 298 0 .0 0 .0 0 . 37 208 236 64 4 . 4  4 6 14 

a:J Cedar Bluffs 5 7 - 1  6-76 7 . 3 330 0 . 0  0 . 0  0 . 22 2 72 276 92 0 .8  8 1 1  8 
r- 69- 1  5 -74 7 . 4 486 0 . 5  0 . 4  0 . 3 5  276 3 1 2  96 . 2 . 2  4 60 1 4 

m Col on 6 1 - 1  4-77 7 . 5  370 1 5 . 0  0 . 2  0 . 42 3 12 280 80 0 . 2  0 38 25 
68-1 4-77 7 . 5  400 0 . 0  0 . 2  0 .46  312  284 82 0 . 0  0 38 24 

428 0 . 2 7  0 Dav id  C i ty 47- 1  1 - 78 7 . 7  1 . 1  0 .4 308 328 101 0 . 2  2 59 12 
52- 1  1 -78 6 . 9  448 0 . 6  0 . 4 0 . 27 300 328 101  0 . 0  2 65 1 1  
63-1 2-76 6 . 9  798 2 . 3  1 . 4 0 . 27 372 532 165 0 .0 8 245 8 
66- 1 1-78 7 . 4  538 0 . 2  0. 6 0 . 28 368 424 1 1 5  0 . 0  2 92 17 
72-1 1-78 7 . 9  352 4 . 5  0 . 6  0 . 24 300 320 96 0 . 2  0 27 7 

Fremont 34-1 6-76 7 . 9  406 0 . 0  0 . 0  0 . 52 228 280 86 0 . 0  1 2  99 1 4 
39-1 6-76 7 . 6  6 16  0 . 0  0 . 4  0 . 33 2 1 2  4 12  1 20 0 . 6  32  215  19  
4 1- 1  6-76 7 . 7  466 0 . 0  0 . 0  0 . 32 184 280 40 3 . 2  30 13 1  20 
53-1 6-76 8 . 2  672 0 . 0  0 . 1 0 . 32 236 444 1 34 1 . 8  20 250 15  
54-1 6-76 7 . 8  596 0 . 0  1 . 0 0 . 38 252 380 1 15 0 . 5  1 6  ?03 24 
56- 1 6-76 8 . 1  658 0 . 7  0 . 0  0 . 3 1  2 1 2  440 139 1 . 6  1 ?.  290 1 8  
67-1 6-76 8 . 3  272 0 . 0  0 . 0  0 . 39 180 192 62 0 . 0  12  52 1 2  
70-1 6-76 8 . 3  392 0 . 0  0 . 3  0 . 34 1 88 250 80 0 . 6  1 6  105 1 7  
77-1  7-78 7 . 4  392 0 . 0  0 . 2  0 . 36 1 52 220 72 6 . 6  1 0  93 22 
77-2 7-78 7 . 5  390 0 . 1 0 . 6  0 . 25 lH mg �9 8:� lb 1Q6 H 77-3 7-78 7 . 5  378 0 . 5  0 . 1  0 . 27 



Wel l  Date 
Coomuni ty No . Sampled pH TDS Fe Mn F A l k  Hard Ca N03-N Cl S04 Na - -- -- -- --

Li ndsay 23- 1 1 -83 7 . 2  322 0 . 9  N i l 0 . 2 7  296 284 85 0. 1 2 19 1 7  
75-1 1 -83 7 . 2  384 0 . 1  0 . 1  0 . 25 276 3 16  99  3 . 8 22 2 1  1 6  

� 
43- 1 1 -83 7 . 2  41 6 Ni l 0 . 2  0 . 2 5  320 336 99 4 . 5  1 4  1 1  26 

Malmo 04- 1  4-76 7 . 3  436 0 . 2 0 . 0  0 . 28 256 280 80 8 . 2  1 4  40 1 2  CD r- Mead 58-1  5-75 7 . 5  428 1 . 0  0 . 5 0 . 52 3 1 2  296 94 0 . 4  2 43 16  
m 69- 1 8-76 7 . 6  3 18  0 . 1  0 . 0  0 . 48 248 260 70 3 . 3  4 34 12 

76- 1  3-78 7 . 8 392 1 . 8  0 . 2  0 . 62 276 3 16  88 3 . 0  0 59 1 5  

...L Memph i s  72-1  3-77 7 . 1  204 0 . 0  0 . 0  0 . 38 1 52 140 38 1 . 2  4 • 1 5  12  

Morse Bluff 62- 1  9-75 7 . 2  386 0 . 2  0 . 1 0 . 29 284 304 93 0 . 0  2 50 9 
79-1  6-79 7 . 3 350 0 . 2  o . o  0 . 21 288 292 93 2 . 1  4 5 1  1 4  -

� Newnan Grove 50- 1 4- 7 7  7 . 2  374 0 . 0 0 . 0  0 . 28 32.8 312  91  1 . 2  6 1 9  1 5  
63-1 4-77 7 . 2  374 0 . 0  0 . 0  0 . 30 300 308 94 1 .4 8 23 1 1  ,+ .... 

North Bend 67-1  9-75 7 . 4  574 0 . 0  0 . 0  0 . 39 304 344 1 09 0 . 0  30 104  18  

Pl atte Center 7 8- 1  3-79 7 .3 450 0 . 2  0 . 0  0 . 23 292 320 100 1 . 6 4 23 14 -
Prague 6 1 - 1  4-74 7 . 9  364 20 . 5  2 . 3  0 . 33 276 300 75  0 . 2  8 3 1  2 7  

7 0- 1  4-74 7 . 4  566 1 0 . 0  4 . 0  0 . 37 3 44 380 1 06 0 . 0  46 5 7  39 

Rogers 17- 1  5-76 7 . 4  400 0 . 0  0 . 0  0 . 29 300 3 28 90 1 . 2 8 59 1 4  

Schuyler 46-1  1 -83 7 . 3  364 0 . 0  0 . 0  0 . 35 236 264 78 3 . 1  18  27 23 
60-1 1 -H3 7 . 3  390 0 .0  0 . 0  0 . 3 7  256 288 86 5 . 3  1 2  3 1  22 
67- 1 1-83 7 . 3  776 0 . 0  0 .0 0 . 38 288 504 144 1 0 . 3  1 78 50 63 
70- 1 1-83 7 . 3  5 12  0 .0  0 .0  0 .46 304 360 99 5 . 3  42  4 1  3 1  
74- 1  1 -83 7 . 4  832 0 . 1  0 . 0  0 . 38 284 5 1 2  146 9 . 5  188 52 66 

Wahoo 33-1 10-75 7 . 6  4 72 0 . 0  0 . 0  0 . 32 256 300 88 6 . 3  1 0  58 14 
38- 1  6-73 8 . 4  408 0 . 0  0 . 0  0 .30 256 260 75 9 . 1  8 20 32 
53-1 1 0-75 7 . 4  440 0 . 0  0 . 0  0 . 32  244 276 80 2 . 6  1 0  58 12  
63- 1 1 0-75 7 .5 488 0 . 0  0 . 0  0 . 34 272 304 88 5 . 4 1 6  6 2  1 7  



C01R11uni ty 

Weston 

� )> Yutan 

CJ r­m 

Wel l 
No . 

30- 1 
58- 1 

( Composi te )  

08- 1 

Date 
Samp l ed 

4-76 

48- 1 9-74 
69- 1 

( Compos i te ) 

pH 

7 . 4  

7-4  

ABBREV I AT I ONS  USED I N  COLUMNS : 

TDS Fe: 

38e 0 . 1 

4 18  0 . 0  

Mn F Al k Hard Ca N0
3
-N Cl S04 

0 . 0  0 . 32 252 268 80 0 . 8 1 0  40 

0 . 0  0 . 41 300 284 86 0 . 0  10  46 

� pH - The relative acidity of the water .  A pH of 7 . 0  i s  considered neutral , less than 7 is  increasingly acidic,  greater than 7 is 

O basic or alkaline • 

Na 

8 

52  

TS - Total solids, in  mg/1 ,  water with more than 1 , 000 mg/1 will  likely contain chemicals thot cause taste or odor and make water corrosive . -
:, 
.+ .... 
:, 
C 
(1) -

Fe/Mn - Iron and Manganese in mg/1,  in excess cause staining of plumbing fixtures and clothes� may plug screens and pipes .  

F - Fluoride in  mg/1 ,  beneficial to children ' s  teeth at  about 1 mg/1 , 

Alk - Total alkalinity, as mg/1 calcium carbonate, ability of water to neutralize acid, caused by carbonate and bicorbonite ions .  

Hard - Total hardness, as  mg/1 calcium carbonate, "soap wasting" property of  water,  the "harder" the water ,  the more soap required -
less than 50 mg/1 is considered "soft" , up to about 200 mg/1 not objectionable , 

Co - Calcium, mg/1, o complexing mineral . 

N03 - Nitrate, as mg/1 of N03-N, alters blood chemistry and restricts oxygen carrying capability of blood . 

Cl - Chloride, mg/1 ,  a complexing mineral . 

S04 - Sulfate, as mg/1,  may import a taste to water and acts as a laxative , 

No - Sodium, mg/1,  sewage waters are high in No, may be unsafe to those on sodium-restricted diet s .  

I 



central Butler County where it is normally above 300 mg/L. Sulfate concentrations, Exhibit 39, are 

generally between 1 1- 100 mg/L. 

Water quality of the Ogallala aquifer contains the following mean concentration levels of 

constituents: total dissolved solids - 422 mg/L, calcium - 56 mg/L, alkalinity - 170, sulfate - 25 mg/L. 

The exact concentrations of these chemicals are not known as the present data are limited, but the 

LPN NRD's future plans are to sample the portion of Shell Creek watershed using the Ogallala 

aquifer. 

Dakota waters have not been sampled in quantity sufficient to yield generalizations about water 

quality. It is known that the quality of Dakota water is extremely variable but is nevertheless the 

source of drinking water for Abie and the partial source of supply for Memphis and Yutan. 

As may be seen from a comparison of Tables 8 and 9, Drinking Water standards are more 

restrictive than are water quality standards for livestock and crops. Table 10 provides a look at 

sample data from public water supplies within the Lower Platte North NRD, for sample periods as 

indicated. The data provide a general drinking water supply chemistry for the District and a 

background on which the LPN NRD built its quality monitoring program. 

Quality Indicators 

Two primary constituents were selected to illustrate the general chemical composition of 

groundwater found in the District and are monitored, along with other chemicals, to assess the 

changes of quality. These two constituents are total dissolved solids (TDS) and iron. 

Total Dissolved Solids - (T.D.S.) 

Total dissolved solids (T.D.S) is a general indicator of water quality for most purposes. It 

reflects in part the sodium content and degree of mineralization of the water. This is important 

to the continued use of water for irrigation, to the aesthetic quality of the drinking water supply, 

and to the use of water for some industrial purposes. 

LPN-NRDl - 44 -



Total dissolved solids (TDS) values are widely used in evaluating water quality and 

provide a convenient means of comparing types of waters as water containing excessive TDS 

may not be suitable for certain uses. The Safe Drinking Water Act has set a secondary limit of 

500 mg/L (parts per million) for drinking water. Water with more than 1,000 mg/L will likely 

contain some chemicals that impart a taste or odor, or make the water encrusting or corrosive 

(NDOH 1984). 

The distribution of TDS within the NRD is dependent upon several factors including the 

source aquifer, the depth and construction of the well, and how much the well is used. In 

general, higher TDS values are found in wells where the source aquifer is the Dakota 

Sandstone. 

Exhibit 40 shows the distribution of TDS from wells within the LPN NRD. With the 

exception of eight wells, all wells tested were below 1,000 mg/L TDS. The probability of 

obtaining water with TDS values above 500 mg/L generally increases south of the Platte River 

in Butler and Western Saunders Counties. Although TDS values above 500 mg/L can be found 

throughout the LPN NRD, groundwaters in the Platte Valley near Fremont, and along Shell 

Creek, generally have the lowest TDS values. 

Iron 

Although iron is the second most abundant element in the earths outer crust, 

concentrations present in groundwater generally are small. Iron is an essential element for 

animals and plants. If present in water in excessive amounts, however, iron will cause staining 

of laundry and plumbing fixtures and impart a strong taste and odor to the water. Therefore, 

iron may be objectionable in domestic and industrial water supplies (Hem 1985). The Safe 

Drinking Water Act has set a secondary limit of 0.3 mg/L (parts per million) for iron. It is a 

useful indicator parameter for evaluating the suitability of a water supply for certain uses. 
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Figure 41 illustrates the distribution of iron concentrations reported within the LPN NRD. 

Concentrations of iron in groundwater can be affected by such factors as the composition of the 

formation rock, the amount of recharge available to the aquifer, chemical conditions in the 

aquifer, and the depth and pumping rate of the well. Corrosion of metal casing and pump parts 

can contribute significant iron to well water and in these cases, data are not representative of the 

aquifer. In general, higher iron concentrations are found in the eastern one-third of the LPN 

NRD, although almost all wells tested show somewhat elevated iron (above 0.2 mg/L). 

Groundwater from wells located in the Todd Valley and near Fremont and Wahoo appear to 

have a higher probability of containing elevated iron concentrations. 
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VULNERABILITY TO POLLUTION 

The vulnerability of groundwater to spills and releases of contaminants or the application of 

fertilizers and pesticides is dependent upon many factors including the volume and type of the 

potential pollutant and the subsurface hydrogeologic features of the area. Topography, recharge, soils, 

the vadose zone (unsaturated soils above the water table), and depth to water are several of the 

physical features which will influence whether a pollutant can impact groundwater. A comparison 

model named DRASTIC (see Page 49) uses the parameters listed above and others to help predict the 

vulnerability of groundwater to surface pollution in areas larger than 100 acres. The following 

sections discuss in detail some of the key parameters affecting pollution potential in the NRD and 

concludes with results of the DRASTIC modeling done by Spalding (1990) in the Lower Platte River 

Basin study, the impact of land use on groundwater reservoirs, and wellhead protection. 

Topography 

The slope of the land determines the likelihood that a contaminant will run-off or will infiltrate 

to the groundwater. Level land offers the greatest potential for pollution because neither the pollutant 

nor precipitation run-off. Steeper slopes provide less opportunity for infiltration but more 

contaminants are allowed to run-off into surface water, possibly polluting groundwater from streams. 

A generalized map of topography in the LPN NRD was compiled from the Spalding (1990) data 

files and is presented on Exhibit 42. From this exhibit it is apparent a large portion of the land mass 

of the NRD is flat with relatively gentle slopes, especially in the Todd Valley and Platte Valley areas. 

These areas would be more conducive to infiltration. 
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Recharge 

Recharge is the principal vehicle for transporting a contaminant through the unsaturated zone to 

the water table. It can be of three types (1) natural recharge (which is precipitation infiltrating through 

the ground and percolating to the water table); (2) irrigation return flows; and (3) artificial recharge 

which augments precipitation. The greater the amount of recharge, the more water is available for 

leaching and transport of a contaminant and the greater the potential for pollution. 

Recharge is one of the most difficult, if not the most difficult, hydrogeologic parameter to 

quantify largely due to the lack of available data describing observed recharge rates in Nebraska. 

Estimates are presented in various UNL theses and some limited site-specific observations have been 

made. In the early 1980's, CSD and other State agencies made recharge estimates for the State Water 

Planning Process. Spalding (1990) in the Lower Platte Valley Study incorporated some of this 

information and utilized other guidelines to infer this parameter for his study. Ten to fifteen percent 

of the mean annual precipitation was assumed to approximate recharge on flat, silty soils. Slightly 

higher recharge rates of 2-4 inches per year were assumed on flat loamy or sandy soils. In areas with 

extensive irrigation, irrigation return flows were conservatively estimated at six inches or about 30% 

of the irrigation water applied. Recharge was estimated at less than 2 inches in the steep glacial till 

uplands where the topography is more conducive to runoff than to recharge. 

The lowest recharge rates occur in the silty clay loams of the uplands with slightly higher rates 

in the loamy and sandy Platte River Valley Plain soils. The highest recharge rates occur in areas 

where natural recharge on flat, silty soils is augmented by irrigation return flows. Irrigated lands 

where irrigation return flows may serve as potential recharge, are apparent on the land use map 

(Exhibit 10). A generalized map of net recharge is presented as Exhibit 43, compiled from Spalding 

(1990) data files. The highest recharge areas are found along the Platte River Valley, the Todd 

Valley, and Butler County. 
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Soils 

Soils significantly affect the amount of recharge to an aquifer, as well as the ability of a 

contaminant to move vertically through the soil. Soils can serve to filter, sorb, or otherwise attenuate 

contaminants. "In general, the type of clay in the soil, the shrink/swell potential of the clay, and the 

grain size of the soil affect the soils capability to reduce the pollution potential. Generally, the less the 

clay shrinks and swells and the smaller the grain size, the less the pollution potential" .  (Spalding 

1 990, p. A-1 3  ). Soils are mapped and presented on Exhibit 4 and distribution of soils as they relate to 

pollution potential are mapped on Exhibit 43A. The soil ratings on Exhibit 43A were assigned to 

each soil type based on maps prepared by the Natural Resources Commission from Soil Conservation 

Service Maps. 

Vadose Zone 

The vadose zone is described as the unsaturated zone below the land surface and above the 

water table. The type of material in the vadose zone determines its contaminant attenuation 

characteristics. Biodegradation, neutralization, mechanical filtration, chemical reaction, volatilization, 

and dispersion are major attenuation processes occurring in the vadose zone. The vadose zone media 

also controls the path length and route of a contaminant and affects the time available for attenuation 

and the amount of material encountered. In general, the finer textured the media the lower the 

pollution potential. 

Clay and other fine grained material in the vadose zone will significantly impede the downward 

migration of contaminants from the surface to the groundwater. Where the vadose zone is comprised 

of coarse grained sands or gravel, or where the water table is less than ten feet deep, contaminants 

leaching from the surface have a higher likelihood of impacting the groundwater quality. 
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The vadose (unsaturated) zone characteristics were compiled by Spalding (1990) and Exhibit 44 

was prepared from the data files for that report. In general, shallow water tables and coarse grained 

vadose zone materials are more likely to occur in low lands along the Platte River and its tributaries. 

Thicker, fine grained vadose zone areas are more typical of upland areas throughout the NRD. 

Though not depicted on this Exhibit, recent soil survey activity indicates areas in the Todd Valley 

have sand and gravel deposits very near the surface. This can easily contribute to groundwater 

contamination. 

Depth to Groundwater 

Depth to water can be defined as the distance between the land surface and the surface of an 

unconfined aquifer. It determines the thickness of the geologic material through which a contaminant 

must move before reaching the aquifer and can affect the contact time between a contaminant and the 

surrounding media. As a general rule, the greater the depth to water, the longer the travel time in the 

unsaturated zone and the greater the opportunity for attenuation of a contaminant. 

Exhibit 45 presents the relative depth to water within the NRD ( compiled by Spalding 1990). 

Depth to water data were obtained from the U.S. Geological Survey, Conservation and Survey 

Division (CSD) groundwater files, test hole logs, and irrigation and municipal well registrations. In 

those areas where these data sources did not provide adequate information, depths to water were 

calculated using topographic and regional water table maps. 

Depths to water range from less than 5 to greater than 100 feet in the LPN NRD. Shallow 

depths to water (<15 feet) occur in the Platte River Valley and its tributaries, and in the Todd Valley 

(<45 feet). The greater depths to water (>100 ft.) occur in the uplands of Butler and Saunders 

Counties. 
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DRASTIC 

DRASTIC is a relatively new standardized methodology that predicts the pollution potential of 

groundwater in areas larger than 100 acres. DRASTIC is a screening tool which lends itself to 

mapping and facilitates comparisons of the relative potential of pollution in different areas. Because it 

was developed to evaluate pollution potential in relatively large areas, DRASTIC is used to provide a 

first approximation prior to site assessment. For example, a specific waste disposal site could not be 

selected with DRASTIC but areas that are hydrogeologically unsuitable could be eliminated from 

further consideration and more promising areas identified. Other potential uses of DRASTIC include 

prioritizing areas for groundwater monitoring and designating areas for groundwater protection. 

DRASTIC is an acronym for the seven hydrogeologic factors evaluated to determine the 

potential for pollution of an aquifer. They are depth to water (D), net recharge (R), aquifer media (A), 

soil media (S), topography (T), impact of the vadose zone (I), and hydraulic conductivity of the 

aquifer (C). Each of these seven (7) factors has an associated weight factor and in calculation each 

data point is given a ranking. Exhibit 46 shows the DRASTIC index map generated for the NRD 

(from Spalding 1990). The lower the DRASTIC index number, the lower the vulnerability to 

pollution. The less vulnerable areas are shown in dark blue with the more vulnerable areas shown in 

yellow and orange. As expected, based on the DRASTIC Model, large areas of the uplands, which 

comprise a significant portion of the NRD, demonstrate a low pollution potential and a low 

vulnerability. 

The Platte Valley and tributary drainage systems are clearly outlined by a higher DRASTIC 

index compared to the surrounding uplands. The higher potential areas are associated with low lying 

river valleys The potentially higher vulnerable areas are located along the Platte River, the area of 

Saunders County containing the Lincoln well field, the area of Dodge County containing the Fremont 

Well Field, and the proposed MUD well field. 
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Land Use 

Land use above a groundwater reservoir plays an important role in the potential for non-point 

source pollutants impacting the groundwater. A highly vulnerable area (such as the Platte Valley 

reservoir) becomes an area of concern primarily because of the intensity of irrigated cropland and 

associated use of agrichemicals overlying it. Many of the factors used in the DRASTIC evaluation 

combine to make this land most desirable for irrigated land development (e.g.; flat terrain, shallow 

depth to water, good aquifer recharge, well drained soils, etc.). 

Comparison of Exhibits 10 (Land Use), 17 (Groundwater Reservoir areas), and 46 

(Groundwater Pollution Potential), reveal that the Platte Valley groundwater Reservoir is the most 

vulnerable and intensively cropped reservoir, thus likely requiring the greatest level of management 

over the long-term. Municipal well fields which currently serve large populations such as the cities of 

Fremont and Lincoln are located in this sensitive reservoir, with the City of Omaha also considering 

expansion of their well-field into this reservoir. 

The Shell Creek Reservoir contains some intensive irrigated land development, primarily in 

areas which are slightly more prone to pollution potential than others. These areas will require closer 

monitoring than the remainder of the Reservoir, which is primarily dryland cropland, pasture, and 

rangeland. 
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The Todd Valley Reservoir has experienced substantial irrigated crop development in an area 

with medium to low vulnerability characteristics. The remainder of the area is developed primarily as 

dryland cropland. This reservoir, however, will also require careful monitoring as there are areas of 

known contamination developing. 

The Upland reservoirs are the least vulnerable in the NRD to pollution. In addition these areas 

are also characterized by dryland farming, pasture and rangeland. These factors combine to make this 

reservoir less likely to suffer man-induced water quality problems. However, this reservoir is also 

characterized by limited supplies of groundwater, and must be managed carefully to maintain existing 

supplies. 

Well-Head Protection 

The concept of delineating well-head protection areas (i.e., land areas that contribute recharge to 

a well) is a modem outgrowth of the historical public health guidelines of providing adequate spacing 

between wells and potential sources of contamination. Nebraska regulations promulgated under the 

Nebraska Safe Drinking Water Act (1976) required public water supplies to provide some control 

over the recharge areas of their wells. Few communities, however, exercised strict control to 

completely guarantee the integrity of the supply. In recent years, with increasing emphasis on 

pollution prevention rather than cleanup, more attention has been devoted to defining well-head 

protection areas for drinking water wells. 
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The City of Lincoln has been particularly interested in defining well-head protection areas 

(Ayers, 1 99 1). Development of a new M.U.D. well field near Yutan will also likely result in study 

and protective measures. The LPN NRD encourages communities within the NRD to investigate and 

adopt well-head protection as a priority and will assist on a case by case basis with support of well­

head protection area delineations. 
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NON-POINT SOURCE POLLUTION 

Non-point source pollution is generally defined as pollution arising from diffuse sources where 

no single point of release can be identified. While non-point source pollution can be related to 

weathering of minerals or soil erosion, human activities are commonly the originator for non-point 

source groundwater pollution. The diffuse application of fertilizers, pesticides, and herbicides in 

agricultural operations as well as urban areas account for large areas of land with soils containing 

these additives. Heavy application of chemicals, coupled with heavy precipitation or irrigation can 

result in these chemicals leaching to the groundwater. Overland flow resulting from runoff can also 

provide a means of chemical leaching to the groundwater aquifer. In Nebraska, as well as in the LPN 

NRD nitrate is the most common non-point source pollutant. 

Nitrate/Nitrogen 

Nitrates can be found in most areas in Nebraska. Sources of nitrates include breakdown of 

organic material in soils, human or livestock wastes, and chemical fertilizers. When exposed to 

nitrate levels in excess of 10 mg/L in drinking water, infants younger than about six months of age 

may develop methemoglobinemia or "blue-baby" syndrome. The maximum contaminant limit for 

nitrate under the Safe Drinking Water Act is 10 ppm as nitrate-nitrogen (NOrN). 

Non-point source nitrate pollution refers to areas demonstrating elevated nitrate levels which 

are generally a result of widespread agricultural fertilizer application, either commercial or organic. 

Non-point source nitrates may also be associated with elevated levels of other agricultural chemicals 

such as atrazine. 

Point source nitrate contamination is more localized and is generally associated with human or 

livestock waste migrating into shallow groundwater. Poorly constructed or located domestic wells 

often have nitrate levels exceeding the drinking water standard of 10 ppm. It may be difficult to 

distinguish between non-point and point source nitrate pollution in these situations unless an on-site 

investigation is conducted. 

LPN-NRDI - 55 -



The general distribution of nitrate-nitrogen within the NRD (irrigation and municipal wells) is 

mapped on Exhibit 47. A majority of the wells with elevated nitrates are domestic or stock wells 

which may be the result of point source contamination (Exhibit 48). Data suggest certain areas are 

developing non-point source problems, including the Schuyler-Richland areas, the Platte Valley of 

Butler County, and the Memphis-Mead Todd Valley area. 

Two public water supply systems currently have reported nitrates exceeding 10  ppm 

(Department of Health, 1992). Other towns in the NRD which historically had elevated levels of 

nitrates have been able to significantly reduce or eliminate nitrates by abandoning older wells and 

installing new ones, these instances are not shown on this map if the problem has been corrected. 

Herbicides 

In 1 988 and 1989, the Lower Platte North NRD cooperated with other NRD's in the Lower 

Platte Valley Groundwater Quality Study (Spalding, 1990) to sample selected wells for Atrazine. The 

study covered three Natural Resources Districts, and a total of 54 wells were sampled for Atrazine. 

Of these, 33 wells were sampled in the Lower Platte North NRD, primarily concentrated in the Platte 

and Todd Valley groundwater reservoirs, which are identified as potentially vulnerable areas. All 

wells sampled in the LPN NRD were below the proposed E.P .A. maximum contaminant level of 3 

ppb, with the exception of two wells south of Fremont. It was determined through further study these 

wells were apparently contaminated from a point source. Low concentrations (0.02 - 3.0 ppb) were 

detected in the areas of intensive com production where atrazine is applied annually, which suggests 

contamination is non-point source. Atrazine was detected in 23 of th� 30 irrigation wells sampled, 

with detectable concentrations ranging from 0.02 to 14.8 ppb. Breakdown products of atrazine were 

not looked for, yet can be present in significant concentrations and go undetected with normal 

analytical procedures. Present on going research indicates that Atrazine breaks down to a set of 

products which are more harmful then the mother component. The LPN NRD continues to test for 

herbicides with triazine screening as was performed in the Todd Valley in 1990 and Shell Creek in 

199 1 .. 

LPN-NRDl - 56 -



Pesticides 

Studies in Nebraska and elsewhere in the Midwest have indicated significant levels of 

pesticides dissolved in groundwater locally and regionally (i.e., Nebraska's Central Platte Valley). 

Deep percolation of contaminated recharge through permeable soils has been identified as the primary 

path of contaminant travel which also places shallow aquifers in jeopardy. Pesticides are commonly 

found in surface waters, particularly during and after spring runoff events. Pesticide contamination 

may also occur as a point-source problem, typically associated with contaminated soils around a 

mixing or wash-out area. Triazine screens have been a regular part of the NRD monitoring activities 

since 1990. The nature and extent of significant pesticide contamination in the NRD will be better 

defined in the future with additional sampling and trend analysis. 

Groundwater Quality Monitoring Network 

The groundwater quality monitoring program was established in 1986, with the goal of 

sampling selected wells across the entire NRD for the purpose of establishing baseline data. The 

NRD is still in the process of completing the baseline sampling. The most critical reservoirs were 

sampled first where problems were most likely to be present. Baseline sampling has been completed 

in the Platte and Todd Valley reservoirs. A total of ___ wells were sampled from 1986-1993, 

analyzed for Nitrate, with selected wells tested with a triazine screen. 

In 1991 intensive sampling (18 wells/township) was initiated in the Shell Creek reservoir. 

Completion of this reservoir's baseline sampling has been delayed by wet summers and decreased use 

of irrigation, but is intended to be completed in 1994. 

LPN-NRDl - 57 -



Intensive sampling of Uplands in Butler and Saunders counties will be initiated in 1995. Areas 

irrigated for crop production will be tested for nitrate-nitrogen with a triazine screen and nitrogen 

isotopes used on selected wells. 

After completion of baseline sampling the strategy for future data collection is as follows: 

approximately 3 irrigation wells/township will be selected as fixed (trend) monitoring points; an 

additional 3 wells/township will be selected randomly for analysis; fixed points will be sampled every 

2-3 years with a new set of random wells selected for each sampling period; wells will be tested for 

nitrate-nitrogen, major ions, and with triazine screens and nitrogen isotopes on selected wells. All 

reservoirs will not be sampled the same year. The number of wells done per year will be dependent 

upon budget, manpower, and weather constraints. Problem areas will also be sampled more 

intensively as problems appear. It is intended ( once the Groundwater Management Plan is adopted) 

that sample analysis by the landowners (required under the Plan) for nitrate-nitrogen be incorporated 

into the database, reducing the need for an �laborate monitoring network. 

LPN-NRDl - 58 -



POINT SOURCE POLLUTION 

Point source pollution generally impacts the quality of the groundwater in localized areas. 

However, when these sites are located above potential drinking water supplies or are located adjacent 

to domestic or municipal wells the impact of a spill or leak can affect larger land areas and 

populations. Even spills that are cleaned up to health-based cleanup goals of a regulatory agency can 

impact drinking water supplies as human taste thresholds of many chemicals are below the health­

based "action" levels (e.g., toluene, xylenes). 

There are numerous manufacturing facilities and petroleum handling facilities, grain bin storage 

sites, and fertilizer and pesticide storage facilities within the LPN NRD. Although new regulations 

and generally improved product and waste handling procedures have reduced the chances of a spill or 

release of contaminants from these type of activities, historically, numerous spills have been 

documented. Exhibits 49 and 50 presents the location of these reported pollution sources within the 

NRD, and within the City of Fremont, respectively. 

Underground Storage Tank Hydrocarbon Releases 

This type of release generally involves a spill or leak from buried tanks at gasoline filling 

stations or industrial sites. Known as Leaking Underground Storage Tanks (LUST) they are regulated 

by the Nebraska Department of Environmental Quality (NDEQ) according to provisions of Nebraska 

Title's 118 and 126. Some LUST spills have been traced to locations no longer used as gas stations 

and in these cases the spills are known as "orphan tanks" and are also regulated and investigated by 

the NDEQ. It is not uncommon to have several LUST sites located within the same block on heavily 

used highways and streets. 
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Hazardous Waste Releases 

Hazardous waste releases are defined as those sites where contaminants other than petroleum 

have been found in the groundwater. Such sites are often associated with manufacturing facilities or 

petrochemical or grain storage facilities. Hazardous waste sites are regulated in Nebraska by either 

the Nebraska Department of Environmental Quality (NDEQ) in provisions of the Nebraska Titles 1 18 

and 126 or by the US Environmental Protection Agency (EPA) provisions of the Resource 

Conservation and Recovery Act (RCRA) or the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA), commonly referred to as the "Superfund." 

Operation of the Nebraska Ordinance Plant (NOP) south of Mead, Nebraska has resulted in 

intensive groundwater contamination in that area. The sites sampling results reveal groundwater 

contamination by degreasers, explosives, and nitrate. The site is presently listed as a federal clean-up 

site by the Corps of Engineers and the Environmental Protection Agency and activity is underway in 

that regard. 

Public Water Supply Systems With Reported voe Contamination 

The Nebraska Department of Health (NDOH) regularly tests public water supplies in the State 

for the presence of Volatile Organic Compounds (VOC's). These compounds are generally mobile in 

groundwater and include many common solvents, degreasers, paint thinners, septic tank cleaners, and 

grain fumigants. VOC's have been increasingly found in drinking water supplies. Public water 

supply systems in the NRD with VOC's in their tap water are also included on Exhibit 49. Some 

overlap may occur on this figure due to the fact that the water supply problem may be a result of the 

spill which . is also mapped. · NDOH responds to public water supply contamination and provides 

oversight relative to the quality of water delivered to the consumer. The NDEQ is notified of these 

results and may require groundwater investigation and take protection action. 
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Other Potential Sources of Pollution 

Identification of potential point sources of pollution is important to protection of groundwater 

supplies. Ideally, all potential pollution sources should be identified on maps so siting of new wells 

can be accomplished considering the source area. Unfortunately, the database is limited for items 

such as feedlots, septic systems, and abandoned wells. At present, site specific studies are needed to 

inventory all potential pollution sources in a well's capture zone for long-term viability of the well. 

Feedlots 

Presently, there are 42 feedlot operations located within the LPN NRD as identified and 

regulated for State Operating Permits by the NDEQ (NDEQ files). These feedlots are mapped 

on Exhibit 49A. The NDEQ also estimates that this is only a small percentage of the total 

operations, even through all such operations are encouraged to be operating with permits under 

the control of NDEQ. The principal pollutants associated with feedlots are nitrogen, 

phosphorus, chloride, oxygen-demanding materials, and microorganisms. High levels of 

livestock waste pollution may also cause discoloration, odor, and taste problems in drinking 

water supplies. Minimization of the potential for groundwater pollution will depend heavily 

upon proper management of the animal waste control systems as required by NDEQ. 

Landfills 

Through the years the population in the NRD has disposed of their garbage in a variety of 

ways including burning, unauthorized "dumps", properly engineered landfills, and landfills 

lacking in proper siting, design, and operation techniques. Vast changes in the State solid waste 

regulations have brought about significant change in where garbage is handled and disposed of 

in the NRD. In order for a landfill to operate it must be approved by the State and be issued a 

permit. If a permit is not obtained the landfill must be closed. Currently, the LPN NRD does 

not contain a permitted landfill. The closest permitted landfill is the Kobus Landfill near David 
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City and other larger towns outside the NRD. The closed or inactive landfills can pose a threat 

to groundwater supplies if they were not properly sited. The NDEQ landfill section is in the 

process of determining potential problem sites. 

Based on NDEQ file data, there are 13 non-permitted ( closed or inactive) landfill sites in 

the NRD (Table 11, Exhibit 49B). While none of these sites are known contributors to 

groundwater pollution, the potential exists by virtue of their previous use, and should be 

considered when evaluating and/or investigating groundwater contamination problems. 

Private Septic Systems 

A conventional private septic system consists of a septic tank and laterals which serve as 

an absorption field. Improperly sited or constructed systems, inappropriate soils, or a high 

density of systems can and often does cause groundwater contamination. Liquid waste flows 

from household tanks to the absorption field where it is partially treated as it filters through the 

soil. Soil type is crucial to this process since only certain types of soils can adequately treat the 

effluent. A soil with large pores allows the effluent to move quickly and does not hold it long 

enough for sufficient treatment before it reaches the groundwater. For example, increased 

installation of septic systems for recreational households along the Platte River, where the water 

table is shallow and soils are coarse, may pose a potential pollution problem to municipal and 

individual water supplies. Whe.re soils are too tight, septic systems will not drain adequately 

and may break down or cause nuisance conditions. Pollutants of concern from septic systems 

are nitrate, bacteria, viruses, and hazardous chemicals. 

The location of septic systems with respect to drinking water supply wells is crucial to 

whether they may cause contamination problems. Many domestic wells are located in close 

proximity to septic systems can and do intercept contaminants. If the well is improperly 

constructed, the well may even serve as a conduit for pollution. 
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Butler 

Butler 
Butler 
Butler 

Colfax 

Dodge 
Dodge 

Madison 

Platte 

Saunders 
Saunders 
Saunders 
Saunders 
Saunders 
Saunders 

LPN-NRD 

TABLE 1 1  

Locations of Permitted and Non-permitted 
Waste Disposal Sites in the Lower Platte North NRD 

June, 1 994 
(Source: NDEQ unpublished file data) 

Abie 

Bellwood/Rising City 
Bruno 

David City 

Schuyler 

North Bend 
Fremont 

Newman Grove 

Lindsay 

Ashland 
Malmo 
Mead 

Prague 
Weston 
Wahoo 

Sec. NWl/4, NEI/4, S-17, T-16N, 
R4E 

Sec. NWl/4, NWl/4, S-3, Tl  5N, RlE 
Sec. SEl /4, NEl/4, S lO, Tl5N, R4E 
Sec. NWl/4, NWl /4, S-24, T15N, 

R3E 

Sec. NEl/4, SEl/4, S 14, Tl7N, R3E 

Sec. SWl/4, SEl/4, S7, T l  7N, R6E 
Sec. El/2, SWl/4, NEl/4, S4;, Tl  7N, 
R9E, Sec. E l /2, NWI/4, SEl/4, S4, 
17N, R9E, Sec. NEI/4, SEl /4, S4 
17N, R9E, Sec. SEI/4, SEl/4, S4, 
17N, R9E, Sec. NEl/4, NEI/4, S9, 

T 17N, R9E 

Sec. NEl/4, NEl/4, S34, T22N, R4W 

Sec. SWl/4, SEl/4, S34, T20N, R3W 

Sec. NEl/4, NEl/4, S1 1, Tl2N, R9E 
S21, 15N, R6E 

Sec. NWI/4, NWI/4, S36, T 15N, R8E 
Sec. NWl/4, NWl/4, Sl ,  Tl5N, R5E 
Sec. SEl/4, SWl/4, S9, T14N, R6E 

Sec. Wl/2, SWI/4 of S2, T14N, R7E 



There are presently no available statistics summarizing the number of septic systems in 

the LPN NRD. Towns with wastewater collection and treatment plants are less likely to have 

septic pollution, although municipal wastewater pipe systems may leak and contaminate 

groundwater. 

Improperly Abandoned Wells 

Abandoned water wells can serve as a conduit for groundwater pollution if they are 

inadequately sealed to prevent surface drainage of pollutants. The Nebraska Statutes, R.R.S. 

46-602 requires proper decommissioning of groundwater wells by all landowners who have 

abandoned wells. The LPN NRD currently offers a cost-share program for proper well 

decommissioning, to assist in assuring it is properly done. 
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IDENTIFICATION OF PRESENT KNOWN PROBLEM AREAS 
WITH CONSIDERATION OF POTENTIAL PROBLEM AREAS 

AND INFORMATION DEFICIENCIES 

Recharge Extremes 

The only area of identified recharge extremes is located adjacent to the storage facility of Lake 

Babcock and is very limited in scope . 

. Some areas along and adjacent to the Platte River demonstrate high water table levels and 

further investigation is needed to determine natural versus man induced recharge of these areas. 

Areas of localized rising water levels have been pointed out by members of the Public Advisory 

Committees. At present, these appear to be the result of cropland irrigation over shallow confining 

beds and need to be analyzed and proper management methods developed. 

Groundwater Quantity 

Uplands 

Shell Creek 

LPN-NRDI 

The David City Area in the Butler County uplands, has shown a marked decline in 

water levels in the past. It is difficult to relate this decline to saturated thickness 

because there is not a 1 : 1 comparison, due to pressure head (potentiometric 

pressure) consideration. The relationship between water level changes, pressure 

head, and saturated thickness must be determined to understand the significance of 

changes and what can be done to identify and alleviate problems. 

This reservoir is difficult to characterize due to the lack of data. The monitoring 

network needs expansion in the northern portion of the Shell Creek groundwater 

reservoir. The current monitoring network indicated a declining trend in water 

levels in this reservoir which approximates 10% of saturated thickness in some 

areas. Relationship of water levels to saturated thickness must be determined for 

this aquifer. 
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Platte River 

Todd Valley 

General 

LPN-NRDI 

Results of monitoring in this reservoir show slight declines ( <5 feet) from 

predevelopment (U.S.G.S. data) and slightly greater declines (still less than 5 feet 

on average) against the index year. 

Results of monitoring in the Todd Valley show slight declines (<5 feet) from both 

predevelopment and the index year. One well in upper Clear Creek shows a water 

level decline approaching 10% of saturated thickness. 

1 )  The current monitoring network includes 116 wells. Expansion of the 

network in areas where few wells are presently monitored ( e.g., Shell Creek) 

and in areas where problems may be present or will be in the near future is 

planned. In 1993, the NRD plans to expand the network to include 120 

wells. 

2) Determination of well elevations are necessary for all wells so that water 

table elevation maps can be constructed and regional and local changes in 

groundwater flow direction can be assessed. 

3) Refinement of the LPN NRD groundwater computer model is needed to 

predict vulnerable areas to groundwater decline. 

4) More information is needed on aquifer recharge rates and discharge 

· (including water use). 

5) A consistent scheme for evaluation of water level changes is needed to 

quantify their significance. The NRD has established an "Index" year of 

1987 to reference changes. As time progresses and more data is acquired, 

appropriate "index" levels may be adjusted to more closely approximate 

"predevelopment" water levels. 
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6) Further coordination with other local, State, and Federal agencies collecting 

groundwater level data is needed. The NRD database should be a central 

repository for this data since the NRD is responsible for groundwater 

management. 

Groundwater Qual ity 

Uplands 

Shell Creek 

Platte River 

LPN-NRDl 

There is a general lack of irrigation well sample data in the Butler County Uplands 

and that is due to fewer wells being developed in this reservoir. Stock and 

irrigation well samples reveal some contamination is present in the township 

southwest of Bellwood and south of Octavia. The lack of sample analyses for this 

area does not allow for broad interpretation of these results. Areas where irrigation 

development is present are to be more intensively sampled to allow for baseline 

establishment in the next few years. 

�: The upper Shell Creek groundwater reservoir (in Platte, Madison, and 

Boone Counties) is also presently characterized by limited sample analyses. A few 

domestic/stock wells and the Lindsay water supply well contain elevated nitrate 

levels. Groundwater sampling to establish baseline data is scheduled for the 

summer of 1994. 

Lower: Generally water quality in the eastern end of the Shell Creek Reservoir 

appears to be quite good. Some wells appear to be approaching 8 ppm, however, 

no pattern is present to indicate an area-wide problem. Trend monitoring will be 

important in this area and is planned. 

North of the Platte River, an area beginning just west of Richland to east of 

Schuyler contains a number of wells which are approaching or exceeding 10  ppm 

(MCL). The township west of Bellwood and south of the river contains numerous 

wells approaching or exceeding the MCL. The Rawhide Creek drainage area north 

and west of Fremont contains a number of wells approaching or exceeding 10  ppm. 
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Todd Valley 

General 

LPN-NRDI 

An area east of Linwood and west and north of Octavia also contain wells which 

exceed 10  ppm. These areas are all located in the Platte Valley alluvium, the 

NRD's aquifer most vulnerable to pollution. Trend monitoring will be important in 

this aquifer to identify other areas which may be degrading and to monitor effects 

of management strategies. Trend monitoring of the aquifer system is scheduled to 

begin in 1994. 

The most significant area of nitrate contamination in the Todd Valley is present in 

a triangular area encompassed by the area around and adjacent to Wahoo, Mead, 

and stretching south to Memphis This area contains numerous wells approaching 

or exceeding the MCL for nitrate contamination. 

Test results of shallow domestic/stock wells in the Todd Valley reveal that this 

aquifer contains numerous wells approaching or exceeding the MCL for nitrate. 

The widespread pattern, when compared to the irrigation/municipal results, 

supports the conclusion that the shallow portion of the Todd Valley alluvium is 

generally contaminated with nitrates. The results of irrigation and municipal well 

sampling, generally developed deeper into the aquifer, reveal that generally north 

and west of Mead, groundwater nitrate pollution is not apparent. Some wells along 

Sand Creek and near Silver Creek seem to be developing as problem areas. 

1 )  Point source pollution from volatile organic compounds (VOC's) and other 

hazardous wastes within the NRD is present in or near several towns and 

cities and these pollution sources are ( or may be) threatening drinking water 

supplies. The NDEQ is responsible for oversight of clean up activities which 

can be costly and very time consuming. Substantial clean up operations are 

underway at numerous sites in Fremont, Wahoo, and near Mead. Other areas 

are also in the process of clean up. The impact of such point sources on 

drinking water supplies is generally unknown until it occurs and impacts a 

water supply well. 
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2) More information is needed regarding the size of public water supply well­

head protection areas in the NRD, along with a detailed inventory of possible 

point sources within those areas. 

3) Non-point source pollution of streams from agricultural runoff may be 

impacting groundwater supplies. Further identification of the surface water 

and groundwater relationships will be needed to determine the connection 

between the two and allow for appropriate response. 

4) Expansion of the NRD's water quality monitoring network will be needed to 

adequately cover the NRD and to monitor changes. Sampling networks 

should especially be intensified in problem areas identified above as is 

. currently being done in the Richland-Schuyler areas. Trend and random 

monitoring will be conducted every 2-3 years in the most vulnerable aquifers 

(Platte and Todd Valley) and at least 3-5 years in others (Shell Creek and the 

Uplands). 

5) Stronger coordination and data sharing with local, State, and Federal 

agencies is needed to develop a comprehensive picture of water quality 

concerns in the NRD. The NRD should obtain at a minimum the following 

data as they are collected by the agency: 

Pollution Spills - NDEQ 

Public Water Supply Sample Results - NDOH 
and Regulatory Notices 

Results of Special Investigations -USGS, C&SD 
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THE PLAN FOR GROUNDWATER MANAGEMENT 
IN THE LOWER PLATTE NORTH 

NATURAL RESOURCES DISTRICT 

Section A 
Framework for Groundwater Management 

The Lower Platte North NRD prepared a Master Plan for resources management in the late 
1980's, which serves as a parent document to the 1994 updated Groundwater Management Plan. 
The Master Plan is the foundation from which individual resource planning occurs, and guides 
the allocation of financial and manpower resources. The Water Quality, Supply, and Pollution 
Abatement goal and subsequent objectives to support the goal which are present in the Master 
Plan follows: 

ASSURE ADEQUATE QUANTITY AND QUALITY OF STREAM FLOW, 
GROUNDWATER, AND SURFACE RESERVOIRS WITIDN THE DISTRICT FOR 
BENEFICIAL USES AS PRESCRIBED BY LAW. 

OBJECTIVE 1 
Insure that all chemigation users are properly trained and comply with state rules and 

regulations so as to reduce the occurrence of groundwater contamination through the 
application of pesticides and fertilizers. 

OBJECTIVE 2 
Actively pursue the proper use of chemigation criteria and assure that all who chemigate 

have permits to do so. 

OBJECTIVE 3 
Develop and maintain rural landowner and community reporting stations for well 

monitoring, water usage, and rainfall statistics. 

OBJECTIVE 4 
Insure proper local management of ground and surface water resources through 

cooperation with local community governments, agencies and private firms, which may involve 
development of Special Protection Areas and groundwater management and control areas. 

OBJECTIVE 5 
Comply with the District's Groundwater Management Plan as well as state standards and 

regulations in order to meet proper conservation requirements. 

OBJECTIVE 6 
Assist federal and state agencies in the protection of ground and surface waters from non­

point and point sources of pollutants. 
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OBJECTIVE 7 

Maintain groundwater quality and quantity monitoring programs. 

OBJECTIVE 8 
Encourage and develop programs to assist users in reducing irrigation water needs 

through best management practices. 

OBJECTIVE 9 
Develop instream flow requirements that will assist in providing a stable development 

climate within the District. 

OBJECTIVE 10  
Develop best management alternatives for chemical use in areas where susceptibility to 

groundwater pollution is high. 

OBJECTIVE 1 1  
Cooperate with state and federal agencies to provide adequate methods of testing 

groundwater for pollutants. 

OBJECTIVE 1 2  
Assist in the development of rural water districts with other applicable entities as 

required. 

OBJECTIVE 1 3  
Develop criteria and data for wellhead protection standards to allow District urban areas 

to participate in this program. 

The goals, objectives, policies, and programs set forth in this Groundwater Management 
Plan Update were developed in support of the LPN NRD Master Plan, and provide further detail 
regarding ways to accomplish the intent of the Master Plan. It is the intent of the Lower Platte 
North NRD to wisely and proactively manage the groundwater resources within the District, 
while maintaining local control over management and use. 

Since the NRD's first Groundwater Management Plan was adopted in 1985, many 
significant changes have occurred regarding regulatory requirements, responsibilities, and 
options for groundwater management. · The Nebraska Legislature, through the Nebraska 
Groundwater Management Act and its amenffi1.'lents has offered NRDs the opportunity to manage 
groundwater at the local level if they choose to accept such responsibility. The Act however, 
also provides options for intervention at the State level should the NRDs require assistance. To 
recognize a problem or potential problem and do nothing to prevent or alleviate it is no longer a 
viable option. An NRD must have a plan of action ready to retain total local control and resource 
protection. 

A summary of "Identified Present Known Problem Areas With Consideration of Potential 
Problem Areas and Information Deficiencies" has been presented in this plan. It is evident from 
information presented in the plan that there are several areas of concern which warrant extensive 
action to meet the goals of both the Master Plan and the Groundwater Management Plan's 
adopted goals and objectives for resource management. 

In the area of groundwater quality, the most significant area of concern is the increase of 
nitrate concentrations. In the uplands of Saunders and Butler Counties, the data base may not 
allow for a broad interpretation of the areal distribution. In the Shell Creek reservoir, elevated 
nitrate levels may not be present but a more comprehensive and definitive monitoring network is 
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needed. Areas along the Platte River do exhibit elevated levels of nitrate contamination. This 
finding is consistent with the DRASTIC vulnerability index, which suggests this reservoir is 
highly vulnerable to pollution. The Todd Valley reservoir is also showing areas where nitrates 
are becoming higher. A report by Roy Spalding and Mary Exner indicated areas along the Platte 
River in Butler, Platte, Colfax, and Dodge Counties, the Todd Valley and Shell Creek exhibit an 
overall nitrate increase about 1 part per million per year from 1978/79 to 1988/89. Along with 
the higher nitrate concentrations is the potential problem of pesticide contamination. Surface 
runoff from the agricultural areas in the District are known to carry extremely high levels of 
pesticides, particularly during spring rainfall events. 

As the State moves to recognize the interrelationship of surface and groundwater laws, an 
area needing extensive analysis is that of the physical surface/groundwater relationship. Some 
areas of the District demonstrate a potential for significant deterioration of a groundwater aquifer 
caused by surface water problems. Deep soil samples in the District also point out very high 
levels of nitrates in the soil profile just below the root zone moving into the groundwater aquifer. 

The rate of development of irrigation wells in the District illustrates densely developed 
aquifers in many areas, which could result in overdraft. This trend is evident in a report from the 
Nebraska Department of Water Resources showing a steady increase in the number of new well 
registrations per year. Recharge rates and abilities to recover from overdraft of the aquifer and 
declines due to climatic changes must be understood for the entire District. Management of the 
physical system must reflect the ability of the system to respond to natural changes. Water level 
monitoring must be increased to provide a more comprehensive assessment of the systems 
responses to stress situations. 

The Lower Platte North NRD recognizes the need for comprehensive, practical, and 
effective systems of groundwater management, combining both non-regulatory and regulatory 
approaches. Non-regulatory options such as data collection, public education, encouragement of 
voluntary use of best management practices, demonstration programs, and others have been used 
by the NRD as primary management tools prior to development of this plan. The District intends 
to expand its management scheme to include regulatory options available to the NRD under the 
Nebraska Groundwater Management Act. Regulatory tools authorized under this Act include: 

1) Allocating the total permissible withdrawal of groundwater; 

2) Rotation of use of groundwater; 

3) Well-spacing requirements pursuant to Section 46-673.12; 

4) Requiring the use of flow meters on wells; 

5) Best management practices; 

6) Requiring the analysis of water or deep soils for fertilizer and chemical content; 

7) Educational programs designed to protect water quality; or 

8) Moratorium on new well drilling (Control Area only). 

(Source: Laws 1982, LB375, 11; Laws 1986, LB894, 30; Laws 1991, LB 51,4.) 

In order for the NRD to legally utilize the tools outlined above, a Groundwater 
Management Area must be established with definable boundaries. The LPN NRD intends to 
establish the entire NRD as a Groundwater Management Area, allowing for utilization of the 
regulatory tools (listed above) as appropriate for overall management and for problem (subarea) 
management. Details are provided in Sections B and C of this Plan. 
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PLAN FOR GROUNDWATER MANAGEMENT 
IN THE LOWER PLATTE NORTH 

NATURAL RESOURCES DISTRICT 

Section B 
Goals, Objectives, and Policies 

In 1985, the Lower Platte North Natural Resources District developed, in accordance with 
the Groundwater Management and Protection Act of 1975, a Groundwater Management Plan. At 
that writing, little water quality or water quantity data existed in the NRD. The Plan, as a result 
of the lack of information, set forth a vigorous course of action which included sixty-four (64) 
actions designed to provide the District a dataset upon which proper management decisions could 
be based. Since 1985, the District has placed into action or has completed, 85% of those action 
items. The remaining 12 are actions which relied upon the database in order to be implemented, 
and are incorporated into this Groundwater Management Plan. 

Goals established in 1985 also reflected the lack of a sufficient database and were adopted 
in order to assist in the building of such a dataset. With passage of LB 51, the District was in a 
position to analyze the considerable water information gathered since 1985. The analysis 
revealed a distinct set of needs for program realignment. The following goals, objectives, and 
policies or program components will serve to guide the District over the next several years. 

TO PROVIDE A SUSTAINED GROUNDWATER SUPPLY OF QUALITY WATER 
ADEQUATE TO SUPPORT REASONABLE AND BENEFICIAL USES, AND 
MAINTAIN LONG-TERM QUALITY YIELDS. 

OBJECTIVE 

Designate the entire Lower Platte North Natural Resources District as a 
Groundwater Management Area, consistent with Nebraska State Statutes 46-673.01 - 46-
673.06. 

Policy - Within two years of the date of approval of the Groundwater Management Plan by the 
Director of Water Resources, the Lower Platte North Natural Resources District shall establish a 
District-wide Groundwater Management Area. 

Policy - A phased approach to water quality management based upon a Maximum Contaminant 
Levels (MCL) and Lifetime Health Advisory Levels (LHAL) trigger scheme, and water-level 
management with triggers based on water level declines with appropriate management actions, 
will be implemented (triggers and controls are set forth in Section C of this Plan). 
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Policy - Prior to establishing the Groundwater Management Area, the NRD will perform the 
necessary analysis to delineate subarea management boundaries for specific problem area 
management. 

Policy - Establish and implement a Groundwater Management Area education program, to 
include proper fertilizer and pesticide application, irrigation scheduling and water use efficiency, 
urban fertilizer and pesticide use, water quality and chemical health risks, agricultural reporting 
needs, crop water efficiency, pump plant efficiency, adopted groundwater management triggers, 
and other groundwater issues as applicable. 

Policy - Implement an education program to inform the public regarding the need for developing 
the LPN NRD as a Groundwater Management Area, with special emphasis on the adopted 
Management Schemes (outlined in Section C of this document). 

Policy - Expand the NRD newsletter to include more information on groundwater activities. 

Policy - Develop a network of demonstration farms, by aquifer, to exhibit water use efficiency 
benefits and solicit cooperation for voluntary metering and reporting to the NRD. 

Policy - Increase the awareness of effective long-term conservation and utilization of the 
groundwater aquifer. 

Policy - Coordinate education and information program with NDEQ, NNRC, NDOH, NDWR, 
and applicable local and federal agencies, to include the above items and other items such as 
proper well locations, number of wells per area, and new well construction. 

PROVIDE A SYSTEM OF GROUNDWATER MANAGEMENT TO SUPPORT 
THE GROUNDWATER RESERVOIR LIFE GOAL, BASED UPON AN ADEQUATE 
TECHNICAL FOUNDATION AND PUBLIC AWARENESS OF GROUNDWATER 
ISSUES. 

OBJECTIVE 

Provide technically accurate and updated water quantity data upon which to base 
management decisions. 

Policy -Update the saturated thickness map by recording and mapping thickness from all new 
registered well logs and other new sources of information, to assist in further delineation of 
groundwate� aquifers. 

Policy - Update water level contour maps that coincide with groundwater data received from 
monitoring. Contour maps will be used to monitor changes in direction of groundwater flow and 
saturated thickness. 

Policy - Enhance data collection in confined aquifers by monitoring at least 5% of the total 
registered wells in each confined aquifer. Use the data to evaluate predevelopment pressure head 
levels and changes from predevelopment to the present. 
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Policy - Develop a methodology to statistically analyze water level fluctuations, evaluate the 
significance of the changes, and relate to the management scheme developed for the GMA. 

Policy - Increase the number of observation/monitoring wells in District groundwater reservoirs 
to provide greater coverage for early problem area detection. The actual number of wells and 
locations will be based upon the intensity of development of the aquifer and the dependence on 
the aquifer water supply for various uses. Ultimately the NRD's system will include at least 120 
wells. 

Policy - Support and perform studies to aid in groundwater model development to predict the 
amount of water which may be withdrawn from each groundwater aquifer to support the 
Groundwater Reservoir Life Goal. 

Policy - Continue coordination of data collection, storage and analysis with other local, state arid 
federal agencies and groups. 

OBJECTIVE 

Provide the most technically accurate and updated water quality data upon which to 
base management decisions. 

Policy - Adjust the density of the groundwater quality monitoring network for each aquifer, 
providing data adequate to evaluate long-term trends and identify present and potential problem 
areas. The number of wells to be monitored is dependent on the percent of irrigated acres and the 
number of wells needed to irrigate those acres in each groundwater reservoir to establish and 
reaffirm baseline conditions. 

Policy - Perform trend and random monitoring every 2 years in the most vulnerable areas and 
problem areas, and every 4 years in less vulnerable areas and areas not presently exhibiting water 
quality problems. 

Policy - Continue coordination of data collection, storage and analysis with other local, state and 
federal agencies and groups relating to pollution spills (Nebraska Department of Environmental 
Quality - NDEQ), public water supplies and regulatory notices (NDOH), and results of special 
investigations (Conservation and Survey Division - C&SD, Department of Water Resources -
DWR, NDEQ, Nebi:aska Department of Health - NDOH, U.S. Geological Survey - USGS, 
Environmental Protection Agency - EPA, Corps of Engineers - COE, etc.). 

Policy - Continue to perform and/or support isolated water quality investigations in NRD 
aquifers as conditions dictate and the need arises. 

Policy - Support nitrogen isotope studies where necessary to determine the source of a nitrate 
problem and its areal extent for problem boundary definition. 

Policy - Support deep soil sampling in areas where suspected over-application of commercial 
fertilizer and/or animal manure has occurred. 

Policy - Perform triazine screen testing of selected wells within the most vulnerable areas of each 
groundwater reservoir. 

Policy - Perform studies to assess needs, benefits, costs, etc. when requested, for possible 
development of regional or rural drinking water supply systems. 
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Policy - Develop a program to assist in monitoring rural drinking water wells in cooperation with 
other agencies. 

Policy - Coordinate the NRD's groundwater programs with the Nebraska Department of 
Agriculture in support of the State of Nebraska's Federal Insecticide, Fungicide, Rodenticide Act 
and farm management plans. 

OBJECTIVE 

Further develop and enhance the NRD's computer database management system to 
provide continual support for program advancements. 

Policy - Increase the hardware capabilities of the NRD for data storage, retrieval and analysis, 
and interfacing with other program needs. Adapt the systems components to be compatible with 
local, state and federal systems. 

Policy - Identify software needs to support: trend analysis; predict impacts of management 
decisions; and provide mapping capabilities. Acquire software to complement the NRD's 
hardware. 

Policy - Refine the LPN NRD groundwater computer model to provide adequate prediction of 
vulnerable areas of decline. 

Policy - Establish a QA/QC program for data entry to eliminate database errors. 

Policy - Utilize the hardware and software capabilities to produce required periodic reports in a 
standard and meaningful format. 

OBJECTIVE 

To develop a coordinated NRD program to assist in implementation of the State of 
Nebraska's wellhead protection program. The NRD program will be targeted toward 
assisting the District's communities and supportive of the District's efforts in managing 
ground and surface water. 

Policy - Further develop the information needs and assist in the continuance and upgrading of the 
present LPN NRD well decommissioning program. 

Policy - The District will assist any community in the NRD with proper development of a 
Wellhead Protection Program. 

Policy - The District will be the central repository for District water supply contamination 
information as received from the NDOH and NDEQ. 

Policy - Make NRD database information on pollution and water quality readily available to all 
District communities for use in planning for Wellhead Protection. 

Policy - If a Wellhead Protection Area is established due to non-point source pollution, the 
District may set boundary areas that are less than 9 square miles in size. 
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Policy - The District will develop a process to locate, identify, and catalogue past, present, and 
potential point and non-point sources of contamination (to include present and abandoned 
feedlots, landfills, dumps, industrial sources, etc.), which will be utilized in all ground and 
surface water program analysis and management. 

OBJECTIVE 

To support and conduct special studies, research, and data gathering activities that 
will assist the District in its understanding and management of groundwater. 

Policy - Perform sandpit studies when appropriate, to address the locations of such pits, their 
fluctuations, evaporation/transpiration, and estimated effect on the groundwater table. 

Policy - Continue to evaluate the adequacy of the Districts precipitation network and expand 
where appropriate. 

Policy - Support studies/research and refinement of the DRASTIC program to further identify 
and understand recharge characteristics and areas vulnerable to pollution in the District. 

Policy - Support and perform percolation studies to understand the recharge potential of 
groundwater reservoirs, particularly those areas where known or suspected contamination occurs. 

Policy - Develop a water balance model for the NRD considering the effect of phreatophytic 
growth on the groundwater table and wetlands. 

Policy - Participate in and perform instream flow studies which identify the streams dependence 
upon groundwater for base flow. 

Policy - Participate in studies and research to quantify and qualify the interconnection between 
ground and surface water. 

Policy - Support geologic and hydrogeologic studies which will contribute to the foundation of 
knowledge needed to locate and identify areas where changes in groundwater quality/quantity 
may impact environmentally sensitive resources. 

OBJECTIVE 

To adequately support the Groundwater Management Plan through proper 
application of District resources. 

Policy - Provide sufficient qualified personnel, funding, and equipment to fully support the 
groundwater management system and the needs of the program. 

Policy - Annually re-evaluate and upgrade the Districts Groundwater Management Plan and the 
resulting Groundwater Management Area designations. 
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Policy - Develop background information and a methodology to address potential NRD cost 
share programs for meter application, assistance with collection of irrigation and drinking water 
samples for analysis and deep soil sampling. The NRD will only cost-share with landowners that 
have registered wells with the Department of Water Resources. If wells are unregistered, proper 
registration forms will be provided by the NRD and a 6-month period will be allowed for 
registration before the illegal well will be reported to the Department of Water Resources. 
Chemigation permits will only be issued on registered wells. 
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PLAN FOR GROUNDWATER MANAGEMENT 
IN THE LOWER PLATTE NORTH 

NATURAL RESOURCES DISTRICT 
Section C 

Action Plan 

The Lower Platte North NRD is strongly aware prevention is extremely less costly than 
correction of a groundwater problem after it has developed. Knowledge of this principle has 
required the District to develop a groundwater program emphasizing protection based on a 
proactive approach rather than on a reactive, corrective approach. Data gathered by the District, 
the USGS, NDEQ and the University of Nebraska since 1985 has indicated areas where 
groundwater quality nitrate conditions have deteriorated beyond those established as health 
standards. Other data also indicate problem areas are presently developing which need to be 
intercepted in order to bring about a clean up of the reservoir and to halt a continuing trend of 
increased pollution. 

The District did not enter into this activity without developing a method to arrive at what is 
felt to be a consistent planning and implementation strategy aimed at protection of the resource. 
Within two years of the date of approval of the Groundwater Management Plan by the Director 
of Water Resources, the District will establish a District-wide Groundwater Management Area. 
The quality component of the plan is a phased approach based on a Maximum Contaminant 
Levels (MCL) and health-based standards trigger scheme, addressing Nitrate, pesticides, and 
other human non-point source contaminant levels in the system. The quantity component of the 
plan is developed around triggers based on water level declines with appropriate management 
actions for confined and unconfined aquifers. 

A major component of the plan is the implementation of an education program which 
includes, but is not limited to: proper fertilizer application (both commercial and private), 
irrigation scheduling and water use efficiency, water quality and chemical health risks, 
agricultural reporting needs, adopted groundwater management triggers, social/economic aspects, 
and other issues as applicable. An essential item of the education program is the development of 
demonstration farms, by aquifer, exhibiting water use efficiency benefits, irrigation scheduling, 
crop water efficiency, and fertilizer and pesticide application. Another essential item of the 
education program will be development of educational materials to address proper application of 
fertilizers, pesticides, and other chemicals on lawns and other non-commercial applications in 
urban areas. Prior to establishing Phase II and III Level Groundwater Management Areas, the 
NRD will perform necessary analysis sufficient to delineate subarea management boundaries for 
specific problem areas associated with levels of concern. 

Groundwater Quality Management Program 

The Groundwater Quality Management Program is based on a set of contaminant level 
triggers designating the Phase of the program in which a particular area must be placed. Phase I 
nitrate triggers are set at O to 8 parts per million in the Groundwater reservoir and includes the 
entire District. Phase II triggers are from 8.01 to 10 parts per million nitrate concentration in the 
groundwater while Phase III trigger levels range from 10.01 parts per million or greater. "Other" 
human-induced non-point source contaminants, such as pesticides have phased trigger levels 
based upon Maximum Contaminant Levels (MCL) or Lifetime Health Advisory Levels (LHAL). 
Phase I triggers are set at O to 80% of the contaminants MCL/LHAL and includes the entire 
NRD. Phase II areas will be established when contaminants are present at 80-100% of the 
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MCL/LHAL. Phase III areas will be established when the MCL/LHAL is exceeded (> 100%). 
Currently, no "other" contaminated areas have been identified that are approaching the upper 
limit of a Phase I area. As "other" contaminants approach the Phase I area limit, contaminant­
specific programs and regulations will be adopted, similar to the nitrate regulations which are 
based upon increasing levels of management and actions. 

For the purpose of implementing Phases II and III of groundwater management, the LPN 
NRD has established some guidelines by which a problem area is identified, and Phase II and III 
area boundary setting studies will be initiated. Groundwater management units will be reservoir 
specific. Within the same reservoir, boundary setting studies will be initiated when: water 
quality analytical results, within a minimum 9 square mile area are at identified trigger levels, 
over a minimum of 2 sampling events. The area must contain a minimum of 10 registered wells 
and contaminant trigger levels must be exceeded in over 50% of the wells. When registered 
wells are not available, other wells may be used. Initial investigation by the NRD will be to 
determine if the contamination is a result of point-source or non-point source pollution. If non­
point source is concluded more intensive investigation for boundary setting will ensue. 

If a Wellhead Protection Area should be established due to non-point source pollution, the 
District m1:1y set boundaries that are less than 9 square miles. 

Data derived from the monitoring network established by the District, combined with 
special studies, monitoring studies performed by the USGS, University of Nebraska, NDEQ, 
County Extension programs, and others as applicable, will be used as the database on which to 
formulate Phase II and Phase III area boundaries. 

Upon confirmation of the GWMP by the Department of Water Resources, the District will 
move immediately into the process of evaluating Phase boundaries by performing a series of 
confirmation studies aimed at boundary setting. The District will also begin the development 
and implementation of the education program. This program will become progressively more 
intense as an area shifts from one Phase to another higher Phase. 

Within two-years of the acceptance of the GWMP, the District will designate the entire 
NRD in Phase I of the program. The reasoning for this action is in keeping with the Districts 
goal "to provide a sustained Groundwater supply of quality water adequate to support reasonable 
and beneficial uses, and maintain long-term quality yields." 

PHASE I CONTROLS: 

♦ All operators in Phase I areas within the District, who use any type of fertilizer, either 
commercial or organic, are required to be certified by the District every four ( 4) years. 
Certification will be consistent with the Districts chemigation program and applicable 
to the State FIFRA program. The education/certification program will be developed 
with the assistance of the Cooperative Extension personnel and others, as applicable. 
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♦ A groundwater analysis for nitrogen (nitrate nitrogen) content for irrigation, 
municipal, and industrial wells must be made every four years using NRD approved 
analysis methods, and results submitted to the NRD by December 31 of the fourth 
year. This analysis is deemed necessary to both assist the NRD in their monitoring 
program and to aid the operator in developing a knowledge of their particular 
groundwater nitrate level. This knowledge can readily be translated into a decrease of 
nitrogen usage by an operator and thus a financial incentive to properly use that 
nitrate in the system. A methodology for sample collection and proper analysis 
procedures will be a part of the education program. 

♦ A soil analysis (3-4 feet in depth) for nitrogen (nitrate nitrogen) content for each field 
under control of the operator used for commercial crop production are encouraged 
every four years. NRD approved analysis methods should be used, and results 
submitted to the NRD by December 31 of the fourth year. This analysis is likewise 
considered necessary to aid the operator in developing a knowledge of their pending 
useable soil profile nitrogen and of that amount already inaccessible to the crops. A 
methodology for sample collection and proper analysis procedures will be a portion of 
the education program. 

♦ All operators are encouraged to submit a Fertilizer Application Report to the NRD 
once every four years on a form provided by the District, which indicates the pounds 
per acre of nitrogen ( commercial and organic) applied to each field under their control 
for the past four years. The quantity in pounds per acre of pesticides applied for each 
field where applied, will also be encouraged. Such reports will incorporate, if 
applicable, those reports required under the NRD chemigation program and such 
reporting requirements resulting from the implementation of the State assumption of 
the Federal Insecticide, Fungicide, Rodenticide Act (FIFRA). These reports will also 
remain consistent with changes resulting from reauthorization of the Clean Water Act 
which affects such reports. 

♦ Passage of LB-981 by the Nebraska Legislature in 1994, requires all new wells to be 
drilled in any management area which will pump greater than 50 gpm to have a 
permit prior to construction. The cost of the permit will be consistent with conditions 
of the law. Penalties applied under this Law will be in accordance with the law. 

♦ Application of organic fertilizer (liquid manure, dried manure, sludge or composted 
organic waste) is very diversified and poses management problems relative to the size 
of the operation. The desire of the District is to allow farming operations to continue, 
yet not allow the N concentration in the groundwater to increase. Not all organic 
waste contains the same amount of N per unit of measurement, as such the 
amount/acre/year allowed to be applied in Phase I areas will be based on method of 
collection and storage, land application method, types of crops or cover crop, soil 
types, landscape features, source of manure, and previous manure application rates. 
Amount/acre/year of manure applied on each field is encouraged to be reported on the 
Fertilizer Application Report and submitted to the NRD once every four years. 

♦ No fall applications of N fertilizer (commercial) will be allowed on non-sandy or fine 
textured soils until after November 1. Such determination of non-sandy soils or fine 
textured soils will also be determined and identified in the same manner as sandy 
soils. 
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♦ Fall and winter applications of N fertilizer (commercial) will be prohibited on sandy 
soils. Sandy soils will be designated utilizing the USDA Soil Conservation Service 
Soil Surveys for the counties in the District. Such determination will be set forth 
prior to designation and identified prior to confirming the GWMA Phase I program. 
Commercial fertilizer can be applied on sandy soils after March 1 of the crop year. 

Present data indicates that some of the areas in the District may be placed in the Phase II 
category upon designation of the GWMA in the District. Phase II areas will be delineated via the 
above noted procedure of delineating boundaries. Such delineation will cause extended activities 
to be brought into play. Those additional requirements are: 

PHASE II CONTROLS: 

♦ A continuation of Phase I activities as they apply. 

♦ A Groundwater analysis for nitrogen (nitrate) content for all irrigation, municipal, and 
industrial wells must be made annually and reported to the NRD by December 31. 

♦ Annual soil samples in the root zone (3' to 4' in depth) on each field used for 
commercial crop production are required for Phase II and Phase III· areas. This 
information will be used in conjunction with use of proper best management 
practices. The results of the soil samples will accompany the annual report made to 
the NRD by December 31. 

♦ All operators will submit a Fertilizer Application Report to the NRD at the end of 
each crop year or prior to December 31 of each year. Submittal will be on a form(s) 
developed by the NRD. Reporting of Application of Pesticides will be encouraged on 
this form. 

♦ Commercial nitrogen-fertilizer as anhydrous ammonia will be permitted on non-sandy 
or fine textured soils from November 1 to March 1, provided that an approved 
inhibitor is used and applied as recommended. After March 1 an inhibitor is not 
needed. 

♦ In order to assure use of an approved inhibitor, the operator will be required to furnish 
certification from a dealer that an approved inhibitor was used and applied as 
recommended. Methodology for this activity will be developed as part of the 
education program. 

♦ The District will begin a voluntary fertilizer calibration program addressing all 
applications and will strongly encourage operators to participate in the process. The 
District may, as conditions warrant, choose to develop a cost share program with 
operators. 

♦ Monitoring (meters or time totalizers) of water applications will be required to allow 
operators to better manage fertilizer applications and control excessive nitrate 
leaching into the aquifer. If time totalizers are used then well output must be certified 
by the NRD. This activity will be phased in over a period of six (6) years. 
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♦ In Phase II and Phase III areas, amount per acre per year of organic fertilizer allowed 
to be applied (liquid manure, dried manure, sludge, or composted organic waste) will 
be based on method of collection and storage, land application method, types of crops 
or cover crop, soil types, landscape features, source of manure, and previous manure 
application rates. The Nebraska Cooperative Extension Service Bulletin EC 89-117 
"Fertilizing Crops with Animal Manure" shall be used as guidance unless more 
current guidelines are available. Amount/acre/year of manure applied on each field is 
to be reported on the Fertilizer Application Report and submitted to the NRD by 
December 31 of each year. The amount and timing of application must be adjusted to 
the N concentration in the soil profile and groundwater content. Application is 
allowed to frozen soils and is to be determined on a site-by-site basis as this is a prime 
cause of both groundwater and surface water degradation. 

♦ The education program will be expanded to assist the Phase II operators and other 
personnel in the area to realize that continued increases of nitrate and/or other non­
point source contamination could cause the area to be elevated to a Phase III area. 

Phase III areas are characterized by contaminant levels exceeding the MCL or LHAL in 
the groundwater. Present data indicates the potential to delineate areas in the District where 
nitrate levels are consistently in this range. Areas designated as Phase III areas are further 
constrained in order to more fully protect the citizens of the area and to remediate the aquifer. 

PHASE Ill CONTROLS: 

LPN-NRDI 

♦ Phase I and Phase II controls remain in effect. 

♦ Monitoring (meters or time totalizers) of water applications to allow operators to 
better manage fertilizer applications and control leaching of nitrates is to be phased in 
over 4 years. If time totalizers are used then well output is to be certified by the 
NRD. 

♦ The application of commercial nitrogen fertilizer is prohibited in the fall and winter 
on all soils until after March 1. Spring applications of commercial nitrogen fertilizer 
will require split applications (pre-plant and sidedress) or the use of an approved 
inhibitor applied as recommended. If a split application is used and 50 percent or 
more is applied as a pre-plant, the use on an approved inhibitor applied as 
recommended is still required. 

♦ If 50% or more of commercial nitrogen fertilizer is applied to pre-plant then operators 
are required to furnish certification from the dealer that an inhibitor was used at 
recommended rates. Methodology for this process will be developed as part of the 
education program. 

♦ Require fertilizer calibration monitors on applications >50 lbs./acre. The application 
of fertilizer (>50 lbs/acre) would be required to be calibrated to the results of soil and 
water tests and monitored for compliance. The District may choose to develop or 
increase a cost share program. 
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Groundwater Quantity Management Programs 

The District is composed of both confined and unconfined aquifers. Confined aquifers 
being generally defined as those aquifer areas where there is a pressure such that the water tends 
to rise in the well casing. This rise is termed the potentiometric head. Unconfined aquifers are 
those which do not exhibit this characteristic. The two differing types, due to their varying 
characteristics, are treated differently in the designation of Levels in the management of the 
system. 

The LPN NRD has defined subareas within the District that have similar aquifer 
conditions. When greater than 50% of the LPN NRD monitoring wells in a subarea has reached 
or exceeded the trigger level, then a control area can be established. As more informaticm 
becomes available in the future, these subareas can be further defined. 

LPN NRD monitoring wells are established by a cooperative agreement with the current 
landowners on a voluntary basis. Due to hydrologic considerations LPN NRD monitoring wells 
are not to be located on municipal well field property. 

Unconfined Aquifers 

Unconfined aquifer management subareas are to be designated within the District when 
conditions, indicate a 10% drop in the saturated thickness of the aquifer. Assessment of 
percentage drop will be calculated utilizing the spring readings of the wells over a three (3) year 
period assessed against the baseline 1987 well levels or a more recent index year water level 
adopted by the Board of Directors and revised in the Ground Water Management Plan to 
establish the new baseline. When this condition is noted to be developing, the District will 
enhance the education program which may assist in correcting the situation. If this type of 
action does not provide the needed results the following will occur. 

LEVEL 1 CONTROLS: 

♦ The area will be designated a Level 1 Quantity Area and operators of irrigation, 
municipal, and industrial well systems must attend education classes designed by the 
District and in agreement with applicable other agency input. Certification of all 
operators is required every four years. 

♦ A permit will be required for all new wells to be drilled in the area which will pump 
greater than 50 gpm. 

♦ The District will encourage well metering on irrigation, municipal, and industrial 
wells (meters or time totalizers). This voluntary well metering program will be 
established with possible incentives available to operators. Incentives may include a 
variety of options and will be developed prior to designation of a Level 1 area. 

♦ Encourage an acre-inch allocation system that will be developed per commercial 
crops planted that are dependent on that particular aquifer. 

♦ The District will encourage submission of the Water Use Report to the NRD prior to 
December 31 of the fourth year. 
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As conditions become more severe the District will utilize a 15 percent drop in the 
saturated thickness as the trigger to move into Level 2 quantity programs. 

LEVEL 2 CONTROLS: 

♦ The same requirements as in Level 1 but enhanced. 

♦ Well meters or time totalizers will be a requirement on all irrigation, municipal, and 
industrial wells. If time totalizers are used then well output must be certified by the 
NRD. 

♦ An acre-inch allocation per crop planted will be put into place and will .be based on 
the aquifer and the use of the aquifer. 

♦ The District will require annual submission of the Water Use Report to the NRD by 
December 31. 

♦ Well spacing requirements will be applied in the Level 2 area pursuant to Section 46-
673 .12 of the State Statutes. (Well spacing will vary with % of decline in the 
aquifer.) 

♦ Best management practices will be required to conserve water and will be developed 
prior to designation of the area as a Level 2 Area. 

Confined Aquifers 

The sensitivity of the confined aquifers has led the District to the decision to manage 
them in a different manner than the unconfined aquifers. The triggers are based on a reduction in 
the potentiometric-aquifer thickness. The potentiometric surface is defined as an "imaginary" 
surface representing the total head of groundwater in a confined aquifer that is defined by the 
level to which water will rise in a well. The potentiometric-aquifer thickness (PAT) is defined as 
the distance from the potentiometric surface to the base of the principal aquifer. The use of this 
procedure requires the data derived from the well drilling operation as the total aquifer thickness 
will need to be determined. 

Three Levels have been assigned to the confined aquifer designations. Level 1 A is 
triggered by a 7 percent drop in potentiometric-aquifer thickness. Assessment of percentage drop 
will be calculated utilizing the spring readings of the wells over a three (3) year period assessed 
against the 1987 baseline well levels or a more recent index year water level adopted by the 
Board of Directors and revised in the Ground Water Management Plan to establish the new 
baseline. This program is one of primarily education and the controls applied are: 

LEVEL 1A CONTROLS: 

LPN-NRDI 

♦ Operators of irrigation, municipal, and industrial well systems are required to attend 
education classes as designed by the District. These classes will be developed prior to 
any area being designated. All operators are to be certified every four years. 

♦ Permits are required for all new wells to be drilled in the area which will pump 
greater than 50 gpm. 
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♦ The District will encourage well metering (meters or time totalizers) on all irrigation, 
municipal, and industrial wells. 

♦ Encourage adoption of acre-inch allocations on crops planted that are dependent on 
the aquifer. 

♦ The District will encourage submission of the Water Use Report to the NRD prior to 
December 31 of the fourth year. 

Level 2A is triggered by a 10 percent drop in the potentiometric-aquifer thickness of the 
aquifer and the following controls are applied. 

LEVEL 2A CONTROLS: 

♦ The same controls as set forth in Level IA apply. 

♦ Well meters or time totalizers are required to be installed and used on all irrigation, 
municipal, and industrial wells. If time totalizers are used then well output must be 
certified by the NRD. 

♦ The District will develop and assess acre-inch allocations per crops planted. The� 
allocations will be developed according to data assessments, wells in the area, use of 
the wells, and other pertinent factors leading to the proper assessment of the available 
resource. 

♦ The District will require an annual submission of the Water Use Report to the NRD 
prior to December 31. 

The trigger for the Level 3A Area is a 15 percent drop in the potentiometric-aquifer 
thickness. This level signals the need for extreme measures as the aquifer is under considerable 
stress. 

LEVEL 3A CONTROLS: 

♦ Same conditions as applied in Level 1 A and Level 2A as applicable. 

♦ As required, the District will further adjust the acre-inch allocations. Such 
adjustment will be commensurate with the data developed from implementation of 
Level 2A area designation. 

♦ The District will adopt a well spacing requirement pursuant to Section 46-673.12 
Nebraska statues and implement such a system . .  Well spacing will vary with % 
decline in the aquifer. 

AGRICULTURAL RESEARCH FACILITIES 

Agricultural Research Facilities within the LPN NRD may apply to the Board of 
Directors for a modification of the individual requirements within the groundwater management 
areas, that specifically affects the land they own or operate. Such requests will be reviewed on a 
case-by-case basis. 
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APPEAL PROCESS 

In implementing the LPN NRD Groundwater Management Plan, all those affected are 
provided with an administrative appeal process whereby they may address the Board of Directors 
to present their case. The incorporation and functioning of the appeals process is carried out with 
the same manner as other administrative appeals processes utilized by the District (i.e., sediment 
and erosion control program appeal process). 

SUMMARY 

In pursuing the goals of this Groundwater Management Plan, the District will orient its 
programs in support of accomplishing the goals, objectives and policies of the plan. Provisions 
will be incorporated in the process to allow for Areas and Levels to change over time in response 
to changes in either nitrate levels, chemical constituent levels, or water levels. 
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Lower Platte North Natural 
Resources District 

TBI .DOC 

•• i�l•1:iilmfi IUiiltI•••••••••••• 
Phase I 
Area 

TABLE l 
QUALITY 

0-8 ppm NOJ"N in groundwater, or <80% of 
MCULHAL of"other" man-induced, non­
point source contaminants. 

a) All operators using any type of fertilizer must attend the education/ 
certification classes established by the District to become certified, every 4 
years. 

b) A groundwater analysis for nitrogen (NOJ"N) content for all wells pumping 
greater than l 00 gpm and irrigating commercial crops must be made every 4 
years and reported to the NRD by December 3 1  of the fourth year. 

c) A soil (3-4 ft. depth) analysis for nitrogen (NO3-N) content on each field 
growing commercial crops are encouraged every 4 years and results reported to 
the NRD by December 3 1  of the fourth year. 

d) All operators are encouraged to submit a Fertilizer Application Report to the 
NRD prior to December 3 1  once every 4 years which indicates the pound per 
acre ofnitrogen (commercial and organic) and quantity per acre of pesticides 
applied to each field on crop lands under their use for the reporting period. Such 
reports will incorporate, if applicable, those reports required under the NRD 
chemigation program and such reports resulting from implementation of the 
State assumption of the Federal Insecticide Fungicide, Rodenticide Act 
(FIFRA). 

e) Require permits for all new wells to be drilled which will pump greater than 
50 gpm. 

f) Amount/acre/year of organic manure allowed (liquid manure, dried manure, 
sludge or composted organic waste) will be based on method of collection and 
storage, land application method, types of crops or cover crop, soil types, 
landscape features, source of manure, and previous manure application rates. 

g) No Fall application ofN fertilizer (commercial) on non-sandy or fine textured 
soils until after November l .  

h) Fall and Winter applications ofN fertilizer (commercial) is prohibited on 
sandy soils. Commercial fertilizer can be applied on sandy soils after March I .  

) 



Lower Platte North Natural 
Resources District 

TB2.DOC 

••••ilnir6ii¢iN••••• 
Phase II 
Area 

TABLE 2 
QUALITY 

8.01-10 ppm NO3-N in groundwater, or >80% 
but <100% ofMCULHAL of"other" man­
induced, non-point source contaminants. 

a) Same as Phase I 

b) A groundwater analysis for Nitrogen (NO3-N) content for all wells pumping 
greater than 100 gpm and irrigating commercial crops must be made annually, 
and reported to the NRD by December 3 1 .  

c) A soil (3-4 ft. depth) analysis for  nitrogen (NO3-N) content on  each field 
growing commercial crops are required annually and results reported to the 
NRD by December 3 1 .  

d) The Fertilizer Application Report must be submitted to the Lower Platte 
North NRD each crop year prior to December 3 1 .  

e) Commercial Nitrogen Fertilizer will be permitted on non-sandy or fine 
textured soils from November 1 to March 1 provided that an approved inhibitor 
is used at recommended rates. After March 1 inhibitor is not needed. 

f) Require operators applying commercial fertilizer from November I to March 
1 to furnish certification from dealer that an approved inhibitor was used as 
recommended. 

g) Encourage fertilizer calibration monitors on all applications and develop cost­
share programs. 

h) Monitor (meters or time totalizers) water applications to allow operators to 
better manage fertilizer applications and control leaching of Nitrates. (Phase in 
over 6 years) 

i) Amount/acre/year of organic manure allowed (liquid manure, dried manure, 
sludge or composted organic waste) will be based on method of collection and 
storage, land application method, types of crops or cover crop, soil types, 
landscape features, source of manure, and previous manure application rates. 
(Use ofNebraska Cooperative Extension Service Bulletin EC-891 17  is 
recommended.) Amount and timing of application must be adjusted to the N 
concentration in the soil profile and groundwater content. Application to frozen 
soils on a site-by-site basis. 

j) Expand education programs. 



Lower Platte North Natural 
Resources District 

TB3.DOC 

••• •viiim•�m>lj■t •••••••••••• 

Phase ill 
Area 

TABLE 3 
QUALITY 

greater than 10.01 ppm NO3-N in groundwater, I a) Same as Phase I and Phase II 
or > l 00% of MCULHAL of "other" man-
induced, non-point source contaminants. b) Monitor (meters or time totalizers) water applications to allow operators to 

�tter manage fertilizer applications and control leaching ofNitrates (Phase in 
over 4 years). 

c) Application of commercial nitrogen fertilizer is prohibited in the fall and 
winter on all soils until after March 1. Spring applications of commercial 
nitrogen fertilizer will require split applications (pre-plant and sidedress) or the 
use of an approved inhibitor applied as recommended. (On split application, if 
50% or more is applied as a pre-plant the use of an approved inhibitor applied as 
recommended is still required). 

d) If 50% or more of commercial nitrogen fertilizer is applied at pre-plant then 
operators are required to furnish certification from the dealer that an inhibitor 
was used at recommended rates. 

e) Require fertilizer calibration monitors on applications of> 50 lbs. per acre. 

) 



Lower Platte North Natural 
Resources District 

TB4.DOC 

11ri}ro1m1 
Level I 

TABLE 4 
UNCONFINED AQUIFERS 

QUANTITY 

I 0% drop in the saturated thickness. a) All operators of well systems that pump greater than I 00 gpm 
must attend education classes designed by the District. All 
operators to be certified every 4 years. 

b) Permits required for all new wells to be drilled which will pump 
greater than 50 gpm. 

c) Encourage well metering program (meters or time totalizers) to 
be established on all wells pumping greater than 100 gpm. 

d) Encourage adoption of acre-inch allocations per crops planted 
that are dependant on the aquifer. 

e) Encourage submission of the Water Use Report to NRD prior to 
December 3 1  of the fourth year. 



Lower Platte North Natural 
Resources District 

TBS.IX)C 

il�ffl•�i t 
Level U 

TABLE S 
UNCONFINED AQUIFERS 

QUANTITY 

15% drop in the saturated thickness. 

) 

a) Same as Level I. 

b) Require well meters or time totalizers to be installed on all wells 
pumping greater than I 00 gpm. 

c) Require adoption of acre-inch allocations per crops planted that 
are dependent on the aquifer. 

d) Require annual submission of the Water Use Report to the NRD 
prior to December 3 1 . 

e) Requirement of well-spacing pursuant to Section 46-673.12 
Nebraska Statutes. (Will vary with % of aquifer decline.) 

f) Require use of best management practices to conserve water. 



Lower Platte North Natural 
Resources District 

••••11w1w111am•••••••••••••• 
Level IA 

TABLE 6 
CONFINED AQUIFERS 

QUANTITY 

7% drop in potentiometric-aquifer thickness. I a) All operators of well systems that pump greater than I 00 gpm 
must attend education classes designed by the District. All 
operators to be certified every 4 years. 

b) Permits required for all new wells to be drilled which will pump 
greater than 50 gpm. 

c) Encourage well metering program (meters or time totalizers) to 
be established on all wells pumping greater than I 00 gpm. 

d) Encourage adoption of acre-inch allocations per crops planted 
that are dependent on the aquifer. 

e) Encourage submission of the Water Use Report to NRD prior to 
December 3 1  ofthe fourth year. 

I) The potentiometric surface is defined as an "imaginary" surface representing the total head of groundwater in a confined aquifer that is defined by the level to which water will rise in a well. 

2) The potentiometric-aquifer thickness (PA 1) is defined as the distance from the potentiometric surface to the base of the principal aquifer. 
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Lower Platte North Natural 
Resources District 

TB7.DOC 

lliwl,:ni.111'1 
Level IIA 

) 

TABLE 7 
CONFINED AQIDFERS 

QUANTITY 

10% drop in potentiometric-aquifer 
thickness. 

) 

a) Same as level IA. 

b) Require well meters or time totalizers to be installed on all wells 
pumping greater than 100 gpm. 

c) Require adoption of acre-inch allocations per crops planted that 
are dependant on the aquifer. 

d) Require annual submission of the Water Use Report to the NRD 
prior to December 3 1 .  



Lower Platte North Natural 
Resources District 

TBS.DOC 

::llliloii91 J , 
Level IIlA 

TABLE S 
CONFINED AQUIFERS 

QUANTITY 

1 5% drop in potentiomctric-aquifer 
thickness. 

a) Same as level IA and lIA. 

b) Further adjust acre-inch allocations. 

c) Require well-spacing pursuant to section 46-673.12 Nebraska 
Statutes. (Will vary with % of aquifer decline) 

d) Require use of best management practices to conserve water. 



TABLE 9 
LPNNRD's - GROUNDWATER QUALITY MANAGEMENT PROGRAM 

itmE§ - ��fjQNS >. - I!��� < ��/ di 

I .  Phase areas will be established on Nitrate-Nitrogen (N03-N) concentration found in the groundwater. 0-8 ppm 8.01-lO ppm 10.01 ppm or > 

2. Phase areas can be established on other non-point source contaminants found in the groundwater or soil. 0-80% 80-100% >100% 
MCULHAL MCULHAL MCULHAL 

3. Operators using any type offertilizer are required to become certified every 4 years. X X X 

4. A groundwater analysis for Nitrogen (NOrN) content for all wells pumping greater than I 00 gpm Once every 4 Annually Annually 
irrigating commercial crop production must be made and reported to the NRD by December 31 .  yrs. 

5. Soil samples in the root zone (3 to 4 ft. deep) are to be taken and reported to the NRD by December 3 1 .  Encouraged Annually Annually 

6. Fertilizer Application Report (both commercial and organic fertilizers) to NRD prior to December 31 .  Encouraged Annually Annually 

7. Permit for all new wells to be drilled which will pump greater than 50 gpm. X X X 

8. Amount/acre/year of organic fertilizer allowed (liquid manure, dried manure, sludge or composted X 

organic waste) will be based on method of collection and storage, land application method, types of crops or 
cover crop, soil types, landscape features, source of manure, and previous manure application rates. 

9. No fall application ofN fertilizer (commercial) on non-sandy soils until after November I . X 

IO. Fall and winter applications of commercial nitrogen fertilizer is prohibited on sandy soils. Commercial X X 

fertilizer can be applied on sandy soils after March I .  

1 1 .  Commercial nitrogen fertilizer permitted on non-sandy soils from November I to March I provided an X 

approved inhibitor is used at recommended rates. 

12. Require operators applying commercial fertilizer from November I to March I to furnish certification X 

from dealer that an approved inhibitor was used as recommended. 

13. Encourage fertilizer calibration monitors on all applications and develop cost-share programs. X 

14. Monitor water applications to allow operators to better manage fertilizer application and control phase in over 6 phase in over 
leaching of Nitrogen. yr. 4 yr. 

15. Amount/acre/year oforganic fertilizer allowed (liquid manure, dried manure, sludge or composted X X 

organic waste) will be based on method of collection and storage, land application method, types of crops or 
cover crop, soil types, landscape features, source of manure, and previous manure application rates. Amount 
and timing of application must be adjusted to the N concentration in the soil profile and groundwater 
content. Application to frozen soils on a site-by-site basis. 

I 6. Expand Education program. X X 

17. Application of commercial nitrogen fertilizer is prohibited in the fall and winter on all soils until after X 

March 1. Spring applications of commercial nitrogen fertilizer will require split application (pre-plant and 
sidedress) or the use of an approved inhibitor applied as recommended. (On split applications, if 50% or 
more is applied as a pre-plant, the use of an approved inhibitor applied as recommended is still required.) 

18. If 50% or more of commercial nitrogen fertilizer is applied at pre-plant then operators are required to 
furnish certification from dealer that an inhibitor was used at recommended rates. 

19. Require fertilizer monito� on all applications greater than 50 lbs/acre. X 

TB9.DOC 



TABLE 10 
LOWER PLATTE NORTH NRD 

GROUNDWATER QUANTITY MANAGEMENT PROGRAM 

l .  All operators of well systems that pump greater than l 00 gpm must attend education 
classes and be certified every 4 years. 

2. Permit required for all new wells to be drilled which will pump greater than 50 gpm. 

3. Well metering program established on all wells pumping greater than 100 gpm. 

4. Adopt acre-inch allocations per crops planted dependent on aquifer. 

5. Water Use Report to NRD prior to December 3 1 .  

6 .  Require well-spacing pursuant to section 46-673.12 (will vary with % decline) 

7. Require use of best management practices. 

l .  All operators of well systems that pump greater than l 00 gpm must attend 
education classes and be certified every 4 years. 

2. Permits required on all new wells to be drilled which will pump greater than 
50 gpm. 

3. Well metering program established on all wells pumping greater than l 00 
gpm. 

4. Adopt acre-inch allocations per crops planted dependant on aquifer. 

5. Water Use Report to NRD prior to December 31 .  

6 .  Require well spacing pursuant to Section 46-673. 12. (Will vary with % 
decline) 

7. Require use of best management practices. 

TBIO.DOC 
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PLAN FOR GROUNDWATER MANAGEMENT 
IN THE LOWER PLATTE NORTH 

NATURAL RESOURCES DISTRICT 
Section D 

Public Participation 

Public knowledge of the ideas and designs included in the Groundwater Management Plan is 
crucial to the successful implementation of the plan. Therefore, the Board of Directors felt that a 
series of public hearings and meetings to present and discuss the changes to the adopted Groundwater 
Management Plan would be beneficial. Public hearings and meetings were held at the following 
locations: 

July 26, 1993 

July 28, 1993 

August 25, 1993 

September 8, 1993 

August 29, 1994 

August 31, 1994 

Public Hearing - Fremont 
Public Hearing - Schuyler 
Public Hearing - Wahoo 

Public Hearing - Platte Center 
Public Hearing - David City 

Press Conference - Wahoo 

Public Meeting - Wahoo 

Public Hearing - Wahoo 

Public Hearing - Platte Center 

During each public meeting the plan was presented by NRD staff. Public comments, questions, 
and concerns were recorded for consideration by the Board and possible incorporation into the Plan. 
Overall the meetings were very beneficial, and provided guidance to the Board of Directors and NRD 
staff. Appropriate comments were incorporated into the Plan. 

In addition to the public meeting process, public awareness was fostered through a series of 17 
news articles in local papers, 5 radio spots, and presentations at 7 area meetings during 1993 and 
1994. The LPN NRD board and staff is grateful to those who took the time to participate in this 
process. 
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Lower Platte North Natural 
Resources District 

TBJ .DOC 

6l1$±61tiimi••••• 
Phase I 
Area 

TABLE 1 
QUALITY 

0-8 ppm NOJ"N in groundwater, or <80% of 
MCULHAL of "other" man-induced, non­
point source contaminants. 

a) All operators using any type offertiliz.er must attend the education/ 
certification classes established by the District to become certified, every 4 
years. 

b) A groundwater analysis for nitrogen (NOJ"N) content for irrigation, 
municipal, and industrial wells must be made every 4 years and reported to the 
NRD by December 31  of the fourth year. 

c) A soil (3-4 ft. depth) analysis for nitrogen (NOJ"N) content on each field 
growing commercial crops are encouraged every 4 years and results reported to 
the NRD by December 3 1  of the fourth year. 

d) All operators are encouraged to submit a Fertiliz.er Application Report to the 
NRD prior to December 3 1  once every 4 years which indicates the pound per 
acre ofnitrogen (commercial and organic) and quantity per acre of pesticides 
applied to each field on crop lands under their use for the reporting period. Such 
reports will incorporate, if applicable, those reports required under the NRD 
chemigation program and such reports resulting from implementation of the 
State assumption of the Federal Insecticide Fungicide, Rodenticide Act 
(FIFRA). 

e) Require permits for all new wells to be drilled which will pump greater than 
50 gpm. 

f) Amount/acre/year of organic manure allowed (liquid manure, dried manure, 
sludge or composted organic waste) will be based on method of collection and 
storage, land application method, types of crops or cover crop, soil types, 
landscape features, source of manure, and previous manure application rates. 

g) No Fall application ofN fertilizer (commercial) on non-sandy or fine textured 
soils until after November 1 .  

h) Fall and Winter applications ofN fertilizer ( commercial) i s  prohibited on 
sandy soils. Commercial fertilizer can be applied on sandy soils after March 1 .  



Lower Platte North Natural 
Resources District 

TB2.DOC 

]illl'.RiJg� I i�� 
Phase ll 
Area 

TABLE 2 
QUALITY 

8.01-10 ppm NOrN in groundwater, or >80% 
but <100% ofMCIJLHAL of "other" man­
induced, non-point source contaminants. 

a) Same as Phase I 

b) A groundwater analysis for Nitrogen (NOrN) content for all irrigation. 
municipal, and industrial wells must be made annually, and reported to the NRD 
by December 3 1. 

c) A soil (3-4 ft. depth) analysis for nitrogen (NOrN) content on each field 
growing commercial crops are required annually and results reported to the 
NRD by December 3 1 .  

d) The Fertilizer Application Report must be submitted to the Lower Platte 
North NRD each crop year prior to December 31 .  

e) Commercial Nitrogen Fertilizer will be permitted on non-sandy or fine 
textured soils from November l to March I provided that an approved inhibitor 
is used at recommended rates. After March I inhibitor is not needed. 

f) Require operators applying commercial fertilizer from November I to March 
I to furnish certification from dealer that an approved inhibitor was used as 
recommended. 

g) Encourage fertilizer calibration monitors on all applications and develop cost­
share programs. 

h) Monitor (meters or time totalizers) water applications to allow operators to 
better manage fertilizer applications and control leaching of Nitrates. (Phase in 
over 6 years) 

i) Amount/acre/year of organic manure allowed (liquid manure, dried manure, 
sludge or composted organic waste) will be based on method of collection and 
storage, land application method, types of crops or cover crop, soil types, 
landscape features, source of manure, and previous manure application rates. 
(Use of Nebraska Cooperative Extension Service Bulletin EC-891 17 is 
recommended.) Amount and timing of application must be adjusted to the N 
concentration in the soil profile and groundwater content. Application to frozen 
soils on a site-by-site basis. 

j) Expand education programs. 

) 
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TABLE 3 
QUALITY 

greater than IO.OJ ppm NO3-N in groundwater, I a) Same as Phase I and Phase II 
or >100% ofMCULHAL of"other" man-
induced, non-point source contaminants. b) Monitor (meters or time totalizers) water applications to allow operators to 

better manage fertilizer applications and control leaching of Nitrates (Phase in 
over 4 years). 

c) Application of commercial nitrogen fertilizer is prohibited in the fall and 
winter on all soils until after March I .  Spring applications of commercial 
nitrogen fertilizer will require split applications (pre-plant and sidedress) or the 
use of an approved inhibitor applied as recommended. (On split application, if 
50% or more is applied as a pre-plant the use of an approved inhibitor applied as 
recommended is still required). 

d) If 50%, or more of commercial nitrogen fertilizer is applied at pre-plant then 
operators are required to furnish certification from the dealer that an inhibitor 
was used at recommended rates. 

e) Require fertilizer calibration monitors on applications of> 50 lbs. per acre. 
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TABLE 4 

UNCONFINED AQUIFERS 

QUANTITY 

I 0% drop in the saturated thickness. a) Operators of irrigation, municipal, and industrial well systems 
must attend education classes designed by the District. All 
operators to be certified every 4 years. 

b) Permits required for all new wells to be drilled which will pump 
greater than 50 gpm. 

c) Encourage well metering (meters or time totalizers) to be 
established on all irrigation, municipal, and indsutrial wells. 

d) Encourage adoption of acre-inch allocations per crops planted 
that are dependant on the aquifer. 

e) Encourage submission of the Water Use Report to NRD prior to 
December 3 1  of the fourth year. 
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Level II 

TABLE S 
UNCONFINED AQUIFERS 

QUANTITY 

15% drop in the saturated thickness. a) Same as Level I. 

b) Require well meters or time totalizers to be installed on all 
irrigation, municipal, and industrial wells. 

c) Require adoption of acre-inch allocations per crops planted that 
are dependent on the aquifer. 

d) Require annual submission of the Water Use Report to the NRD 
prior to December 3 1 .  

e) Requirement of well-spacing pursuant to Section 46-673 . 1 2  
Nebraska Statutes. (Will vary with % of aquifer decline.) 

f) Require use of best management practices to conserve water. 
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TABLE 6 
CONFINED AQUIFERS 

QUANTITY 

7% drop in potentiometric-aquifer thickness. I a) Operators of irrigation, municipal, and industrial well systems 
must attend education classes designed by the District. All 
operators to be certified every 4 years. 

b) Permits required for all new wells to be drilled which will pump 
greater than 50 gpm. 

c) Encourage well metering (meters or time totalizers) on all 
irrigation, municipal, and industrial wells. 

d) Encourage adoption of acre-inch allocations per crops planted 
that are dependent on the aquifer. 

e) Encourage submission of the Water Use Report to NRD prior to 
December 3 1  of the fourth year. 

I) The potentiometric surface is defined as an "imaginary" surface representing the total head of groundwater in a confined aquifer that is defined by the level to which water will rise in a well. 

2) The potentiometric-aquifer thickness (PAT) is defined as the distance from the potentiometric surface to the base of the principal aquifer. 

TB6.DOC 
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TABLE 7 
CONFINED AQUIFERS 

QUANTITY 

10% drop in potentiometric-aquifer 
thickness. 

a) Same as level IA. 

b) Require well meters or time totalizers to be installed on all 
irrigation, municipal, and industrial wells. 

c) Require adoption of acre-inch allocations per crops planted that 
are dependant on the aquifer. 

d) Require annual submission of the Water Use Report to the NRD 
prior to December 3 1 .  
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TABLE S 
CONFINED AQUIFERS 

QUANTITY 

15% drop in potentiometric-aquifer 
thickness. 

) 

a) Same as level IA and IIA. 

b) Further adjust acre-inch allocations. 

c) Require well-spacing pursuant to section 46-673. 12 Nebraska 
Statutes. (Will vary with % of aquifer decline) 

d) Require use of best management practices to conserve water. 



TABLE 9 
LPNNRD's - GROUNDWATER QUALITY MANAGEMENT PROGRAM 

l .  Phase areas will be established on Nitrate-Nitrogen (N�-N) concentration found in the groundwater. 

2. Phase areas can be established on other non-point source contaminants found in the groundwater or soil. 

3. Operators using any type offertilizer are required to become certified every 4 years. 

4. A groundwater analysis for Nitrogen (NOrN) content for all irrigation, municipal, and industrial wells 
must be made and reported to the NRD by December 3 1 .  

5 .  Soil samples in the root zone (3 to 4 ft .  deep) are to be taken and reported to the NRD by December 3 1 .  

6 .  Fertilizer Application Report (both commercial and organic fertilizers) to NRD prior to December 3 1 .  

7 .  Permit for all new wells to be drilled which will pump greater than 50  gpm. 

8. Amount/acre/year of organic fertilizer allowed (liquid manure, dried manure, sludge or composted 
organic waste) will be based on method of collection and storage, land application method, types of crops or 
cover crop, soil type�, landscape features, source of manure, and previous manure application rates. 

9. No fall application ofN fertilizer (commercial) on non-sandy soils until after November l . 

l 0. Fall and winter applications of commercial nitrogen fertilizer is prohibited on sandy soils. Commercial 
fertilizer can be applied on sandy soils after March l .  

1 1 . Commercial nitrogen fertilizer permitted on non-sandy soils from November l to March l provided an 
approved inhibitor is used at recommended rates. 

12. Require operators applying commercial fertilizer from November l to March l to furnish certification 
from dealer that an approved inhibitor was used as recommended. 

13. Encourage fertilizer calibration monitors on all applications and develop cost-share programs. 

14. Monitor water applications to allow operators to better manage fertilizer application and control 
leaching ofNitrogen. 

15. Amount/acre/year of organic fertilizer allowed (liquid manure, dried manure, sludge or composted 
organic waste) will be based on method of collection and storage, land application method, types of crops or 
cover crop, soil types, landscape features, source of manure, and previous manure application rates. Amount 
and timing of application must be adjusted to the N concentration in the soil profile and groundwater 
content. Application to fro:zen soils on a site-by-site basis. 

16. Expand Education program. 

17. Application of commercial nitrogen fertilizer is prohibited in the fall and winter on all soils until after 
March l .  Spring applications of commercial nitrogen fertilizer will require split application (pre-plant and 
sidedress) or the use of an approved inhibitor applied as recommended. (On split applications, if 50% or 
more is applied as a pre-plant, the use of an approved inhibitor applied as recommended is still required.) 

18. If 50% or more of commercial nitrogen fertilizer is applied at pre-plant then operators are required to 
furnish certification from dealer that an inhibitor was used at recommended rates. 

19. Require fertili:zer monitors on all applications greater than 50 lbs/acre. 

TB9.DOC 
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TABLE 10 
LOWER PLATTE NORTH NRD 

GROUNDWATER QUANTITY MANAGEMENT PROGRAM 

1 .  Operators of irrigation, municipal, and industrial well systems must attend education 
classes and be certified every 4 years. 

2. Permit required for all new wells to be drilled which will pump greater than 50 gpm. 

3 .  Well metering established on irrigation, municipal, and industrial wells. 

4. Adopt acre-inch allocations per crops planted dependent on aquifer. 

5. Water Use Report to NRD prior to December 3 1 .  

6. Require well-spacing pursuant to section 46-673.12 (will vary with % decline) 

7. Require use of best management practices. 

I. Operators of irrigation, municipal, and industrial well systems must attend 
education classes and be certified every 4 years. 

2. Permits required on all new wells to be drilled which will pump greater than 
50 gpm. 

3. Well metering program established on all irrigation, municipal, and 
industrial wells. 

4. Adopt acre-inch allocations per crops planted dependant on aquifer. 

5. Water Use Report to NRD prior to December 3 1 .  

6 .  Require well spacing pursuant to Section 46-673.12. (Will vary with % 
decline) 

7. Require use of best management practices. 
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EXPlANATION 

LANCE FORMATION OR FOX HILLS SANDSTONE 

NIOBRARA FORMATION 

DAKOTA SANDSTONE 

UNDIFFERENTIATED MESOZOIC ROCKS USED 
FOR OCCASIONAL SMALL YIELD WELLS 

UNDIFFERENTIATED MESOZOlC ROCKS PRESENT 
BUT NOT NOW USED FOR WATER SUPPLIES 

MESOZOIC ROCKS ABSENT 

Map showing approximate ar�al_ distribution of Mesozoic rocks and those areas currently (1982) used for w_;ater supplies. 

From : Engberg . "Appra i s a l  o f  Data for Groundwater Qual i ty in Nebraska" , USGS , 1 9 8 4  
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EXPlANATION 

OGALL\LA FORMATION 

OGALLALA FORMATION-Wells may be finished in 
both the Ogallala and overlying Pleistocene deposits 

OGALL\LA FORMATION-Deposits are thin and are 
·a source of water only occasionally 

� -
D 

Map showing approximate areal distribution of aquifers in Tertiary deposits. 

ARIKAREE GROUP 

BRULE AND CHADRON FORMATIONS OF WHITE 
RIVER GROUP. UNDIVIDED 

TERTIARY DEPOSITS ABSENT 
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Bonomlands, alluvium usually thin 

Terracelands, usually loess capped 

Dune sand I 
EXPIANATJON 

Mixed dune sand and sandy tablelands 

Lo,,, . .  on glacial drift 

Loess on Pleistocene sands and gravels 

Map showing areal distribution of Holocene and Pleistocene deposits. 
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hOIQ Candi-. Reed. and Gordof\ 1950 

Loesa on bedrock 

Gladal drift 

Bedrock areas, locally thin mantlerock 
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From : 11 Policy I ssue S t udy on Groundwater Reservoir Managemen t •i ,  Nebraska Natural Re source s Commi s s ion, 1 98 2  
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v.) .... D - MXDY-cROFTON -- Silt loam to 
Silty clay loam 

� - LUTON-HAYNIE -- Silty Clay 

[[I]] - SHARPSBURG-MARSHALL -- Silty clay loam 

� - HAST It-(;S-cRETE -- Silt loam 

I 
I 

I 

I 

� . - LESHARA-PLATTE -- Loam to fine silty loam 

SOIL ASSOCIATl()-.lS IN TI IE LCMEI� PLATTE �IORTH 
NATURAL RESOURCES DISTrHCT 
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Ranges and Ratings for Topography (Aller et al., 1 985). 

Range 
(% slope) 

0 - 2 
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7 - 12 
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Ranges and Ratings for Net Recharge (Aller et al., 1 985). 
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Table A-6 . Ranges and Ratings for Soil Media {Aller et al.. 1985>. 

Range 

Thin or absent 
Gravel 
Sand 
Peat 
Shrinking and/or aggregated clay 
Sandy loam 
Loam 
Silty loam* 
Clay loam** 
Muck 
N onshrinking and nonaggregated clay 

Rating 

10 
10 

9 
8 
7 
6 
5 
4 
3 
2 
1 

*Sandy clay loam and silt also were given a rating of 4. 
* *Silty clay, sandy clay, and silty clay loam also were given a rating of 3. 
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Assignment of Ratings for Vadose Zone.  

Clay 
Silty clay, sandy clay, gravelly clay 
Clayey silt 
Silt 
Sandy silt 
Sand 
Sand and gravel 

Rating 

2 
3 
4 
5 
6 
7 
8 

INTERMEDIATE UNSATURATED S 

LOWER PLATTE " 

Ranges and Ratings for Impact of Vadose Zone Media (Aller et al .• 1 985). 

Range Rating 

Silt/Clay 2 6 
Shale 2 5 
Limestone 2 7 
Sandstone 4 8 
Bedded limestone, 

sandstone, shale 4 8 
Sand and gravel with 

significant silt and clay 4 8 
Metamorphic/igneous 2 8 
Sand and gravel 6 9 
Basalt 2 - 10 
Karst limestone 8 - 10 

K EY 

II 2 1 3 ■ 4 ■ s 6 
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LOCATION 

■ 1 
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9 
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GROUNDWATER POI 

IN THE LOWER PLATl 

The DRASTIC Index is subdivided into eight ranges and each range 
is depicted by a different color. The warm colors, red, orange, and 
yellow, depict areas where the potential for contamination is highest. 
These are the areas with the highest DRASTIC Indices. The dark colors, 
royal blue, turquoise, and dark blue, portray areas least vulnerable to 
contamination and within these areas the corresponding DRASTIC Index is 
below 120. The greens represent the middle values between 120 and 159. 
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S T  A T E  O F  N E B R A S K A  
R O B E R T  K E R R E Y  • G O V E R N O R • J .  M I C H A E L  J E S S • D I R E C T O R  

February 27 ,  1986 

Ri chard Sabata , Cha i rman 
Lower Pl atte North NRD 
P .  0. Box 258 
Dav i d  C i ty ,  Nebraska 68632 

Dear Ri ch , 

IN REPLY REFER TO: 

Al ong wi th four other state agenc i es ,  Lee Becker and I have rev i ewed your 
Board ' s  Ground Water Management Pl an .  I am general ly impressed wi th it  and 
bel i eve i t  shou l d  be approved. Th i s  l etter is  my approva l .  

Copi es of the vari ous agency revi ew comments are encl osed for your reference 
and  use .  As for me , several of Dayl e Wi l l i amson ' s  comments echo my thoughts . 
To a degree ,  several i tems i n  Part V I I I  of the plan are vague .  What s ign i fi ­
cance shoul d area res i dents see i n  rel at i ng three management pl ann i ng areas to 
the numerous prov i s i ons narrated i n  Part V I I I ?  

Your Board ' s  pl an  i s  one of the most amb i ti ous ones I have rev i ewed. You have 
my support and a wi s h  for "good l uc k" i n  carryi ng out i ts prov i s i on s .  

S i ncerely , 

JMJ : ch  
Enclosures (4) 
c c :  Gordon Ki s sel 
cc/enc :  Jack  Dan i el 

Vi nce Dreeszen 
Denn i s Grams 
Dayl e Wi l l i amson 

DEPARTMENT OF WATER RESOURCES, BOX 94676, LINCOLN, NEBRASKA 68509-4676, PHONE (402) 471-2363 
AN EQUAL OPPORTUNITY/AFFIRMATIVE ACTION EMPLOYER M/F/H 



University of 
Nebraska 
Lincoln 

Institute of Agriculture and Natural Resources 

DATE : February 19 , 1986 

TO : Lee Becker 
Nebraska Department of �ate;,r,sources 

Conservation and Survey Division 
1 1 3 Nebraska Hall 

901 North 1 7th Street 
Lincoln, NE 68588-051 7  

Telephone (402) 472-3471 

FROM : 

R E : 

Bob Kuze l ka 4,// � 
Revi ew of the Lowe:At�e North NRD Groundwater Management P l an 

The rat i ona le  for setti ng a goal  t ime frame of the " foreseeab l e  future" wh i c h  i s  
ne i ther fi n i te or i nf i n i te was a l ack of " data base i nformat i on . "  For th i s  p l an 
to  be acceptabl e ,  the di s tr i ct must ident ify when such a t ime frame wi l l  be set . 
They do not do th i s .  On page 1 19 i n  the i tems 1 . 3  and 1 . 4  they approach such a 
po i nt , but do not comm i t  themse l ves to sett i ng a t ime frame . As i de from th i s 
major prob l em t he pol i cy sect i on of the report i s  qu i te comprehens i ve and we l l  
t hought out . 

A major techn i ca l  probl em wi th  t h i s  p l an i s  the def i n i t i on of what i s  the 
d i str i ct ' s  pr i nc ipa l  aqu i fer and whether or not the Dakota i s  part of i t .  The 
pr i nc i pal  aqu i fer can be defi ned as the di str i ct wants , however it must be con­
s i stent . Wel l  yi e l d  i s  not a mean i ngfu l bas i s  for determi n i ng how much water 
can be taken from an aqu i fer . It i s  a s i te spec if i c parameter . The P l an con­
fuses we l l  yie l d  wi t h  other hydrogeol o g i c  parameters .  Transmi s s i v i ty and 
s aturated th i ckness  are more usefu l as reg i ona l  parameters . The d i scuss i on on 
pages 65 and 66 under sect i on c makes med i ca l  statements on cancer causes and 
comments on the correl at i on between n i trate leve l s and pest i c ides and herb i c ides 
w i thout references to i nformat i on sources . Such sources s hou l d  be c i ted . 

The p l an d i v ides the NRD i nto t hree potent i a l management areas . Th is concept i s  
not deve l oped nor even referenced i n  the pol i cy sect ion of the p l an .  

University of Nebraska-Lincoln University of Nebraska at Omaha University of Nebraska Medical Center 
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S T A T E O F  N E B R A S K A 
R O B E R T K E R R E Y  • G O V E R N O R • G R E G G  F. W R I G H T ,  M . D . ,  M . E d .  • D I R E C T O R  

February 1 3 ,  1986 

Mr .  H. Lee Becker , P . E .  
State Hydrol og i s t  
Dept .  o f  Water Resources 
P . O .  Box 94676 
Li ncol n ,  NE 68509 

Dear Lee : 

W a t e r  & Wa s t e  Wa t e r  S e c t i o n  4 0 2  4 7 1 - 2 5 4 1  

--- -�-­.. - .... .... ... .  

The Groundwater Management Pl an for the Lower Pl atte North Natural Resources 
Di s trict has been revi ewed . The fol l owi ng comments are offered for your 
cons i derati on : 

1 .  Groundwater contami nati on res u l ti ng from manufacturi ng and conmerci a l  
acti vi ti es have adversely affected the mun ic i pal wel l s  i n  Li ndsay , 
Bruno , Morse B l uff , a nd Mead . Contami nation sources i nvol ve aci d 
waste d i s posa l , petro l eum waste, vol ati l e  organ i� chemi ca l , and 
n i trate ferti l i zer hand l ing .  It s hou l d be recogni zed that s imi l ar 
s i tuati ons cou l d  occur i n  any commun ity that permi ts i ncompati b l e  
l and uses to encroach on - protected wel l l ocati ons . 

2 .  I t  i s  o u r  understand i ng that the Department of Defense pl ans a 
groundwater i nvesti gati on i n  an area that mi ght have been affected 
by s torage operati ons - south and east of Mead . I t  i s  poss i bl e  the 
contaminati on from thi s  area cou l d i nfl uence the qual i ty of water 
used by the C i ty of L i nco l n  as a source of supp ly .  

Thank you for the  opportuni ty of commenti ng on  thi s pl a n .  

S i ncere ly ,  

le� :�:;1.ctor 
Env . Hea l th & Hsng . Survei l l ance 

JLD/cvw 

DEPARTMENT OF HEALTH, BOX 95007, LINCOLN, NEBRASKA 68509-5007 
301 CENTENNIAL MALL SOUTH 

AN EQUAL OPPORTUNITY/AFFIRMATIVE ACTION EMPLOYER 



S T A T E  O F  N E B R A S K A 
NATURAL RESOURCES COMMISSION 
301 CENTENNIAL MALL SOUTH • P.O. BOX 94876 • LINCOLN, NEBRASKA 68509-4876 • PHONE (402)471-2081 

Mr . H. Lee Becker 
S tate Hydrologis t 
Department of Water Resources 
P . O. Box 94676  
Lincoln , Nebraska 68509-4676  

Dear Lee : 

February 13 , 1986 

We have completed our review of  the Lower Platte North Groundwater 
Management Plan ,  1 985 . We be lieve the plan ought to be approved by the 
Department of Water Resources . For the mos t part the p lan is quite wel l  done. 
Two particu lar s trengths lie in the thoroughnes s  of the information about the 
groundwater supply and the extent of the connnitment made by the NRD for fu ture 
ac tivity.  However , we do bel ieve the p lan is sub j ec t  to improvement .  Some 
sugges t ions are noted below. 

1 .  The plan cou ld address the items required by s tatu te in a more 
thorough manner . 

The plan makes at leas t some reference to each of the 15 items required by 
the s tatute , bu t treatment of  a few of  the items is  minimal .  Inc luded is  
informat ion regard ing item (5 ) ,  relating to  crop water needs ; item (9) , as  it  
re lates to  supply augmentation programs ; item ( 10 ) ,  re lating to  the availab i lity 
of supplemental water supplies ; item ( 1 1 ) ,  concerning the opportunit ies to 
integrate and coord inate d ifferent water s ources ; and item ( 1 5 ) ,  relating to the 
relative economic valu es of d ifferent groundwater uses . However ,  we believe the 
coverage provided is suffic ient for approva l of the plan at this point , 
especially cons idering the fac t that no groundwater management or contro l areas 
are now proposed . 

The manner in which the groundwater reservoir life goal is  s tated is 
confus ing . The terms "perpetual " and " foreseeable  fu ture" are both used in the 
g oal .  The narra tive  port ions of the plan sugges t that the distric t may not have 
intended a goal of perpetuity and also that it intends , with additional data 
col lec tion , to even tually es tab lish a goal for a finite period of time . Since 
the district seems to place more impor tance on the " foreseeab le future" part of 
the goal for now, the p lan cou ld conceivab ly be disapproved as being 
inconsis tent wi th s tatutory requ irements . Our opinion is that the manner in 
wh ich the goal has b een s truc tured to inc lude the term "perpetual" makes it 
s tatutorily sufficient , even if somewhat confus ing.  

2 .  In  some ins tances the plan could better projec t fu ture prob lems and 
bet ter define programs or ac t ions to deal with the prob lems . 
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The plan mentions one s ou rce of information on potential quantity prob lems , 
bu t rejec ts it  as being inadequate.  However , this information and other 
projec tions ind icate there is a potential prob lem. The NRD has outl ined a 
sys tem for identifying prob lems in the fu ture , but they do not indicate how they 
wou ld deal with thos e prob lems . 

The plan does no t specify any criteria, or " trigger mechanisms" for 
c ons iderat ion of management areas . I t  has numerous proposed programs to 
accomp l ish the goals and polic ies , but many of  these  programs are too general to 
show what is intended . Severa l work items hint at promotion of  fertilizer 
management prac t ices , but this topic isn' t spec ifically addressed .  There also  
are many o ther work items that  say they wi ll  "deve lop" or  "s tudy" some thing . 
Some effort shou ld b e  made to asses s  the cos t and assign priorit ies to these 
ac tivi ties , bec ause some of  the s tud ies wi l l  be very expens ive . 

In spite of  mi ss ing some of  the key items men tioned above , the distr ic t has 
done a thorough j ob of identifying ac tion items for the fu ture . The 
imp lementat ion t ime schedule on pages 1 24 and 1 25 is an excel lent idea in that 
it can produce a definite d i s tric t commitment to the goals and ob jectives set  
forth .  Al though s ome of the ind iv idual ac tion i tems are not sufficiently 
spec ific , the detai l necessary wi l l  be added in the near fu ture if the d is trict 
maintains i ts s tated time tab le .  

We wi l l  be  happy t o  meet  with district  offic ials or s taff i f  they wou ld 
l ike to d iscuss any o f  the above comments . If you have any quest ions , pleas e 
let  u s  know. 

�A�� 
• Wi l liams on 

of Natural Res ources 

. . 
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S T A T E  O F  N E B R A S K A  
R O B E R T  K E R R E Y  • �O V E R N O R  • D E N N I S  G R A M S  • D I R E C T O R  

Mr . Lee Becker , State Hydro log ist 
Department of Water Resources 
P . O .  Box 94676 
L i nco ln , NE 68509 

Dear Mr . Becker : 

February 1 2 , 1 986 

.�: :�� . -� . \ :-� T . -. :� ! :T ::, ·:: 
//.�. 1 ;�.� 1 � c .:: ·:Li :·: .· __ : _: ,·, 

The Department has reviewed the Lower P latte North Natura l Resources Distr ict 
Ground Water Management P lan and offers the fo l lowing comments . 

The reference "Conservat ion and Survey Divis ion ,  1 980" l isted i n  preparation _of 
F igure 20 i s  t i t led in the l i st of references ( page 126 ) as "Genera l Soi l  Map of 
Fremont Area - Nebraska . "  Is that correct? Also ,  the reference "Freeze and Cherry , 
1 979" ment ioned on page 49 needs to be added to the reference l i st . 

The last paragraph under sect ion C .  Groundwater Qua l i ty states the need for ground 
water qua l i ty mon i tor i ng at the UNL exper imenta l stat ion at Mead because of the potential  
for contamination of we l l  f i e l ds adjacent to the P latte River . However , the potential  
threat to we l ls a long the P latte R iver i s  not as great as that to wel l s c loser to or 
adjacent to the F ie ld  Lab . A map showing the locat ion of the F ie ld Lab with respect to 
mun i c ipa l  supp ly  we l ls in  the area wou ld  be he lpfu l . 

I f  you have any quest ions regard ing these comments , p lease contact Gal e  Hutton , 
Water Qua l i ty Divis ion Ch ief . 

Sincerely ,  

Denn i s  Grams , P . E .  
BR/krs 

Department of Environmental Control, Box 94877, Lincoln, Nebraska 68509-4877, Phone (402) 471-2186 

AN EQUAL OPPORTUNITY/ AFFIRMA TJVE ACTION EMPLOYER 



City of Lincoln County/City Bulldlng 

DEPARTMENT OF PUBLIC WORKS 

Mr . Raymond L .  Hartung 
General Manager 

Lincoln, Nebraska 68508 Telephone (402) 471-7171 

December 1 8 ,  1 985 

Lower Platte Nor th Natural Resources Distr ict 
North H iway 1 5  
David City , NE 6 8632 

re : Lower Platte North NRD -

Roland A. Luedtke, Mayor 

Groundwater Management Plan 

Dear Mr . Hartung : 

The Linco ln Water System great ly appreciates having had the opportun ity to 
review your draf t Groundwater Management Plan . The Lincoln Water System 
concurs with your District ' s  fores ight and des ire for protect ing Nebraska ' s  
groundwater by setting f or th a goal in your management plan which would provide 
for a perpetual groundwater reservoir , address ing both quantity and quality of 
this natural resour c e .  

A s  a s ignif icant user o f  groundwater within your Distr ict , the Lincoln Water 
System would offer the following comments , que stions ,  and /or concerns : 

1 .  If conditions ar i se necess itating the implementation of a groundwater 
contro l area,  to whom would fall  the responsibility of setting the l imits on 
water use for each entity in a control area ? What types of priori ties will be 
set f or th f or water u se wi thin tho se control  areas ? Recommend that the 
"municipal water use " shou ld have the same prior ity as "domestic water use ". 

2 .  We are interested in working with not only the Lower Platte North but 
also the Lower Platte South and Pap io Distr i cts  in develop ing a systematic 
mee ting process on groundwater management . A coordinated groundwater 
management and moni tor i ng p lan wou ld provide us the ne ces sary and pertinent 
data to assure that the exi sting groundwater reservoirs are being properly 
managed . One of the areas in which we wou ld have an interest in working with 
the di s tricts  would be in setting up a monitoring wel l  system. There are some 
monitoring wel ls in existence in our wellf ie lds at the Ashland facility .  We 
would be interested and willing to work with the NRD ' s ,  NRC ,  and USGS to : 



Page 2 

a )  e stablish a systematic and properly spaced series of monitoring 
we lls  within our fac ility and throughout the District ,  

b )  a ccurate ly gauge groundwater levels , 

c )  adequate ly monitor the quality of the groundwater throughout the 
Todd Valley . 

4 .  We are interested in several technical aspe cts of the monitor ing 
program or management sy stem such as : 

a )  What type of criteria will  be implemented to monitor the 
management of  the district ? 

b )  Adequate control  of chemigation i s  ne cessary.  Chemical 
app lication to surrounding farm ground should be monitored .  A positive 
assurance that these chemicals  are not being fed directly back into the 
groundwater re servoir can be provided through the use of a "reduced 
pres sure backfl ow preventor " 

c )  What type of product ion or irrigation we l l  spacing might be 
recommended ? 

d )  What regulations wil l be implemented to determine : 

1 )  Propo sed wi thdrawal allocat ions 

2 )  Type of measurement in the various irrigation wells  

3)  Irrigation schedu ling , etc .  in groundwater control areas ? 

We will join with any mun icipality (such as Omaha or Fremont ) or S tate agency 
that has an interest in working toge ther for the common purpose of managing and 
protecting our most important na tural resource in the state , water . 

I thank you f or the opportunity to review your p lan and look forward to working 
with you in  the future . 

:ncere ly , », �� 
rome G .  Obrist  

hie£ Engineer of  Water Works 

RF/ JGO/CSD323 

c c : R .  Erixson 
B .  Michae l son  
R .  Figard 
G .  De Fo il 
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I QWER PLATTE NORTH 
North H ighway 1 5, David City, Nebraska 68632 - Phone (402) 367-31 03 

January 2 1 ,  1 986  

Mr . Je rome G .  Ob r i s t  
C h i e f  Engineer  o f  Wat er  Works 
D ep a r tmen t of Pub l i c Ut i l i t i es 
C oun ty/C i t y  Bui l d i n g  
L i n c o ln , NE 685 0 8  

RE : Lowe r P l at t e  North  NRD 
G roun dwater  Management P l an 

D e ar Mr . Ob r i s t :  

Natura l  
Resources 
District 

I t hank you for  your l e t t e r  concern ing  t he Lower 
P l a t t e  No r t h  NRD G roundwa t e r  Management  P l an ,  and sha l l  
a t t emp t t o  answer your ques t i ons  a s  b es t  I am ab l e .  

(1)  Who woul d  s e t  l im i t s  o n  wat e r  use  i n  a c ontro l 
area? 

The Lower P l a t t e  Nor t h  NRD B oard of D i rect ors woul d  
s e t  t h e  l im i t s w i t h  c o n curran ce  o f  t he S t ate  D epartment 
o f  Wat er  Res ources . The d i s t r i c t  woul d  a l s o  work w i th 
a l l i n v o l ved . 

(2) What types o f  pri o r i t i es wi l l  b e  s e t  forth  for 
wat e r  use within  t h o s e  c on t r o l  areas ? 

We cannot answer t h i s  unt i l  t he prob l ems are kn own 
an d t he a l t e rnate  t yp e  measures o f  c on t ro l  or management 
are de t e rmined . 

Your recommendat i on c o n c e r n i n g  mun i c ipal  and 
dome s t i c wat e r  us e p r i o r i t y  wou l d  b e  g i ven cons i derab l e  
d i s cus s i on . 

Dedicated to the Conservation, Development and Preservation of your Natura l Resources 



., . .,. . 

M r . Jerome G .  Ob r i s t  
J an uary 2 1 ,  1 98 6  
P age 2 

(3) I t em number 2 o f  your l e t t er expressed an 
i n t e re s t in  work i ng t oge t h e r  t o ;  arrange sys t emat i c  
meet ings o n  groun dwater management ;  e s t ab l i sh a 
sys t emat i c  and proper ly spaced s e ries  of mon i t or ing 
wel ls ;  accurat e gauging o f  groundwater levels; and 
adequat e ly mon i tor  t he qua l i ty o f  t he groundwater in the  
Todd Val l ey. 

The s ys t emat i c  meet ing  on groundwat er  i s  a 
n e c es s i t y .  I think  the L ower P l at t e  S outh NRD is 
p r e s en t l y  arranging  such an o r gan i z at i onal  meeting . , 

The s t aff i s  now i n  the process  o f  e s t ab l i s h ing 
b ot h  a groundwat er  l ev e l and a groundwat er qual i t y  
m on i t o r i n g  network . Mos t of  the  groundwater  level  we l l s 
hav e  b e en s amp l ed for the  pas t s eas on . Thi s  coming 
s umme r  wi l l  b e  t he beginn ing o f  t he water  qua l i ty 
n e twor k  s amp l i n g .  

(4) What typ e  o f  c r i t e r i a  wi l l  b e  implemen t e d  t o  
mon i t o r  the  management o f  t he d i s t r ict (t echn ical  
aspe c t s  o f  t he mon i t o r i ng program) ? 

We have b e en work i n g  w i t h  t he U . S .  G e o l ogical  
S urvey and the  D epartment  o f  Env i r onment a l  C ont rol  t o  
deve l op the mos t equi t ab l e  s ys t em that w i l l  prov i de 
m e an i n gfu l resul t s . Exact  c r i t e r i a  or  chem i c al 
cons t i t uents  have not  b e en det e rm ined . 

(5) What type o f  pro duct i on or i r r igat i on wel l  
spacing m ight b e  recommended? and What regulat i ons wi l l  
b e  implemented? 

I cannot answer t he s e  que s t i ons  at the present  
t ime . A prob l em mus t fi rs t be  defined , i t  caus e 
det e rm i n e d  and t hen c o r r e c t i v e  measures w i l l  b e  
imp l emen t ed .  

I hope t h i s  p rov i des  s om e  answers t o  your ques t i on s  
a n d  l ook  forward t o  your c ommen t s  on program 
deve l opmen t . I t  i s  es s e n t i a l  that a l l agen c ies  and 
groups w o rk together t o  dev e l op p roper programs . 

C :  G l en Johns on , LPS NRD 
Jerry  Wehrspann , P ap i o  NRD 

bp 

S incere l y ,  

a -£�11� 
Ray� L .  Har;�n� , J 
General  Manager 





DEFINITION OF GROUND WATER - RELATED TERMS 

Aquifer - a water-bearing stratum of rock or sediment capable of yielding supplies of water. 

Aquifer, Confined (or Artesian) - an aquifer overlain by a low permeability layer or layers, in which 
pressure head will force water to rise above the aquifer in whicli it is contained. 

Aquifer, Perched - an aquifer containing unconfined ground water separated from an underlying 
body of ground water by an unsaturated zone. 

Aquifer, Principal - the aquifer or combination of related aquifers in a given area which is the 
important economic source of water to wells--has been used, perhaps inaccurately, as synonymous 
with ground water reservoir. 

Aquifer, Secondary - any aquifer other than the principal aquifer that is not the main source of water 
to wells in a given area e.g. includes perched aquifers, the Chadron Formation, the Dakota 
Sandstone in some areas, and several Paleozoic units. 

Aquifer, Unconfined (or Water Table) - an aquifer in which the upper limit is the water table rather 
than an impermeable layer. 

Bedrock - sequences of consolidated rock which outcrop at the surface or which underlie 
unconsolidated earth materials. 

Chemigation - the application of crop nutrients or pesticides through an irrigation system. 

- Ground Water - water occupying voids within the saturated zone of a geologic stratum. This 
saturated zone is to be distinguished from an unsaturated or aeration zone where voids are filled 
with water and air. 

Ground Water Model - a model designed to represent a simplified version of an actual, complex 
ground water system; may be mathematical or physical. 

Hardness - the amount of certain dissolved minerals in water. Carbonate hardness refers to the 
hardness caused by calcium and magnesium bicarbonate; noncarbonate hardness is caused by 
calcium sulfate, calcium chloride, magnesium sulfate, and magnesium chloride in water. 

Head - the height of a column of water, supported by static pressure, above a standard datum 
(usually mean sea level). 

Hydraulic Conductivity - the capacity of a porous material to transmit water under a unit hydraulic 
gradient through a unit area. A measure of an aquifer's ability to transmit water. 

Hydrograph - a �aph which illustrates a specific hydrologic parameter such as water level, 
discharge, or velocity as a function of time. 

Irrigation Efficiency - the rate at which water enters the soil under specified conditions. 

Leaching - the downward transport of dissolved minerals in a soil by percolating water. 

Loess - a wind deposited silt having little or no stratification. 

Non-Point Source Pollution - pollution from diffuse sources where no one point of release can be 
identified. 

LPS-GEO 



Operator - shall mean that person having the most direct control over the day to day fanning 
r- operation of the land concerned. 

Parts Per Million (ppm) - a measure of the concentration of dissolved material in terms of a weight 
ratio. Roughly equivalent to milligrams per liter (mg/L). 

Percolation - the downward movement of water through soil or other earth materials. 

pH - a logarithmic measure of the relative acidity of water. Below 7 is increasingly acidic, 7 is 
neutral, and above 7 is increasingly alkaline (basic). 

Piezometric (Potentiometric) Surface - the upper level to which a water level rises in a tightly cased 
well. 

Point Source Pollution - pollution from discrete, identifiable locations which can usually be 
measured directly or othel'WlSe quantified. 

Pollution - the process of contaminating air, water, and land with impurities to a level that is 
undesirable. 

Porosity - the proportion, commonly stated as a percentage, of the total volume of a rock material 
that consists of pore space or voids. 

Precipitation - water in the form of hail, mist, rain, sleet, or snow that falls to the earth's surface. 

Pressure Head - the height of a column of water which can be supported by the pressure at a given 
point. 

Recovery of a Pumped Well - the rise of a water level in a well towards its pre-pumping elevation, 
which occurs after pumping ceases. 

Reservoir (Ground Water) - for any given area the subsurface storage space between the water table 
and the base of the principal aquifer-includes one or more aquifers and any associated fine-grained 
material (usually excludes any perched aquifer). 

Soil - the upper layer of earth which can be cultivated and in which plants grow. 

Static Water Level - the water level in a well before pumping occurs. 

Transmissivity - a rate which quantifies the ability of an aquifer to transmit water. 

Unsaturated Zone - porous earth materials which contain both air and water in their pore spaces. 
Sometimes called the vadose zone. 

Vadoze Zone :. the unsaturated zone below the land surface and above the water table. 

· Water Table - the level below which the subsurface is saturated with water and at which the pressure 
head equals atmospheric pressure. A parameter associated with unconfined aquifers. 

Zone of Saturation - porous earth materials, in which, all pore-spaces are filled with water. 

I.PS-GEO 
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Changes in Water Levels Since 1987 (Baseline) 
Well: 1 22N-5W- 4AADC Boone Co. Shell Cr. Aquifer 
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Changes In Water Levels Since 1987 (Baseline) 
Well: 2 21 N-SW- 9AABD Boone Co. Shell Cr. Aquifer 
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Changes In Water Levels Since 1987 (Baseline) 
Well: 3 20N-4W- 1 CDDA Platte Co. Shell Cr. Aquifer 
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Changes in Water Levels Since 1987 (Baseline) 

Well :  4 20N-5W-12ADBB Boone Co. Shell Cr. Aquifer 
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Changes In Water Levels Since 1 987 (Basellne) 

Well: 5 20N-4W-1 3DBDD Platte Co. Shell Cr. Aquifer 
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Changes In Water Levels Since 1 987 {Baseline) 

Well :  6 20N-3W-22DDCC Platte Co. Shell Cr. Aquifer 
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Changes In Water Levels Since 1987 (Baseline) 
Well: 7 1 9N-3W-1 1 BABA Platte Co. Shell Cr. Aquifer 
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Changes In Water Levels Since 1987 {Baseline) 
Well: 8 1 8N-2W- 6CBAA Platte Co. Shell Cr. Aquifer 
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Changes In Water Levels Since 1 987 (Baseline) 

Well: 9 1 9N-2W-29DBCD Platte Co. Shell Cr. Aquifer 
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Changes In Water Levels Since 1 987 (Baseline) 

Well :  1 0  1 9N-2W- 3BDAA Platte Co. Shell Cr. Aquifer 
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Changes in Water Levels Since 1987 (Baseline) 

Well: 1 1  1 9N-1 W-28ABBC Platte Co. Shell Cr. Aquifer 
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Changes In Water Levels Since 1 987 (Baseline) 
Well :  1 2  1 9N-1 W-25CABB Platte Co. Shell Cr. Aquifer 
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Changes In Water Levels Since 1 987 (Basellne) 

Well: 1 3  1 9N-1 E-29CDAB Platte Co. Shell Cr. Aquifer 
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Changes In Water Levels Since 1 987 (Baseline) 
Well :  1 4  1 9N-1 W-12CDBB Platte Co. Shell Cr. Aquifer 
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Changes In Water Levels Since 1 987 (Baseline) 

Well: 1 5  1 9N-1 E- 9BCDC Platte Co. Shell Cr. Aquifer 
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Changes In Water Levels Since 1 987 (Baseline) 
Well :  1 6  1 9N-2E- 7DAAA Colfax Co. Shell Cr. Aquifer 
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Well :  1 7  1 9N-1 E-26DABD Platte Co. Shell Cr. Aquifer 
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Changes In Water Levels Since 1 987 (Baseline) 

Well :  1 8  1 8N-1 E- 9BABA Platte Co. Shell Cr. Aquifer 

) 

Units In Feet I Net change = - 3. 7 Ft. J 
+30.00 -.-----------------�===========; 

+20.00 

+ 1 0.00 

Baseline Y,,.;::::--------------------------------------1 

.,_,..... 
-1 0.00 

-20.00 

-30.00 -+----.----------.-----r------,----�---,----.------r------r------t 

SPA FALL SPA FALL SPA FALL SPA FALL SPA FALL SPA 
'88 '88 '89 '89 '90 '90 '91 '91 '92 '92 '93 



Changes in Water Levels Since 1 987 (Baseline) 

Well :  1 9  18N-1 E-23BCCC Platte Co. Shell Cr. Aquifer 

. ) 

Untts in Feet I Ne1 change = - 1 .6 A. I 
+30.00 �-- -------------- ::::::=========� 

+20.00 

+ 1 0.00 

Baseline t Y..l o- ----,o>------io- ----� &o:(J�---�o YJ □ o-

-1 0.00 -

-20.00 -

-30.00 ---�-�--�--------�--�-�--�---

SPA FALL SPA FALL SPA FALL SPA FALL SPA FALL SPA 
188 188 '89 '89 '90 '90 '91 '91 '92 '92 '93 



Changes In Water Levels Since 1987 (Baseline) 
Well: 20 1 8N-2E-24CAAB Colfax Co. Shell Cr. Aquifer 

Units in Feet I Net change = - 1 . 1 Ft. I 
+30.00 ....----------------------===========:'., 

+20.00 

+ 1 0.00 

Baseline 1-■-�;;;;;;;iiiii-llll{Jllii.._;;;;;;;;;;;�::;;;;;;;;;;;;;;;;;;;�===ci;;;;;;;;;;=��:;:;:::::;:;:::===;::::::::::;:o:::;;;;::::::;;;;;;;;;� 

-1 0.00 

-20.00 

-30.00 -+----r-------.-----,--------,-----,-----.----.--------.---�--_J 

SPA FALL SPA FALL SPA FALL SPA FALL SPA FALL SPA 
'88 '88 '89 '89 '90 '90 '91 '91 '92 '92 '93 



Changes In Water Levels Since 1987 (Baseline) 
Well: 21 1 8N-2E-33AACB Colfax Co. Shell Cr. Aquifer 

Units In Feet I Net change = - 2.5 Ft. I 
+30.00 �----------------===========. 

+20.00 

+ 1 0.00 

Baseline r � 1 I 4J 
4J: □>------<□ □- =-a o- -oi-----9 

-1 0.00 

-20.00 

-30.00 ---.----------.----.------r-------r----�-----,.----------r------.- ----t 

SPA FALL SPA FALL SPA FALL SPA FALL SPA FALL SPA 
'88 '88 '89 '89 '90 '90 '91 '91 '92 '92 '93 



) 

Changes In Water Levels Since 1 987 (Baseline) 

Well: 22 17N-2E-1 6BABB Colfax Co. Platte V. Aquifer 

) 

Units In Feet J Net change = - 3. 1  Ft. I 
+30.00 ------------------================. 

+20.00 

+ 1 0.00 

Baseline ---------------------- ---------------
-1 0.00 -

-20.00 

-30.00 -1-----.-----------.------.-------.-----,-----.-----.-------r------l 

SPA FALL SPA FALL SPA FALL SPA FALL SPA FALL SPA 
'88 188 '89 '89 '90 '90 '91 '91 '92 '92 '93 



Changes In Water Levels Since 1 987 (Baseline) 

Well: 23 1 6N-1 E-17CBCC Butler Co. Platte V. Aquifer 

Units In Feet I Net change = - 2. 7 Ft. I 
+30.00 -,-----------------============!. 

+20.00 

+ 1 0.00 

Baseline t-- ._ _ 
o- 1 ½:: rlJ CY mnOr <V 4..J= 

-1 0.00 -

-20.00 -

-30.00 +---�-�-------r------r---�---.----.----�--�---

SPA FALL SPA FALL SPA FALL SPA FALL SPA FALL SPA 
'88 '88 '89 '89 '90 '90 '91 '91 '92 '92 '93 



Changes In Water Levels Since 1 987 (Baseline) 
Well: 24 1 6N-1 E-32AAAD Butler Co. Platte v. Aquifer 

Units in Feet I Net change = - 6.1 Ft. I 
+30.00 �----------------!::::::=:============. 

+20.00 

+ 1 0.00 

Baseline 9':::-------------------------------------l 

-1 0.00 

-20.00 

-30.00 +-----r----.-------------r--------.---------.---�----,--------r------r---------i 

SPA FALL SPA FALL SPA FALL SPA FALL SPA FALL SPA 
'88 '88 '89 '89 '90 '90 '91 '91 '92 '92 '93 



Changes In Water Levels Since 1987 (Basellne) 
Well: 25 1 6N-2E-19CCAD Butler Co. Platte V. Aquifer 

Units in Feet I Net change = - 6. 7 Ft. I 
+30.00 �------- ---------===============. 

+20.00 

+ 1 0.00 

Baseline 

-1 0.00 -

-20.00 

-30.00 4------�-�--------�--�-------,.--------�--�---

SPA FALL SPA FALL SPA . FALL SPA FALL SPA FALL SPA 
'88 '88 '89 '89 '90 '90 '91 '91 '92 '92 '93 



Changes In Water Levels Since 1987 (Baseline) 

Well: 26 1 5N-1 E-12CDDC Butler Co. Uplands Aquifer 

Units In Feet I Net change = - 4.0 Ft. I 
+30.00 -----------------============::!.. 

+20.00 

+ 1 0.00 

Baseline I , � /'"'-:: .--- 51 
-1 0.00 

-20�00 

-30.00 ----�-�-------r-------r-----.----...---------,�-------.----------,-------1 

SPR FALL SPR · FALL SPR FALL SPR FALL SPR FALL SPR 
'88 '88 '89 '89 '90 '90 '91 '91 '92 '92 '93 



Changes In Water Levels Since 1 988 (Baseline) 

Well :  27 1 5N-2E-14AABC Butler Co. Uplands Aquifer 

Units in Feet I Net change = - 3.3 A. I 
+30.00 �- ---------------==============!. 

+20.00 

+ 1 0.00 

Baseline +--�-----------.,__�..---------1-�-----------.+--------i-�-----� 

-1 0.00 

-20.00 

-30.00 ---..----------.--------r-------r------r------.-----..----------,---�------1 

SPA FALL SPA FALL SPA FALL SPA FALL SPA FALL SPA 
'88 '88 '89 '89 '90 '90 '91 · '91 '92 '92 '93 



Changes In Water Levels Since 1987 (Baseline) 
Well: 28 1 6N-3E-17DABA Butler Co. Platte v. Aquifer 

Units In Feet I Net change = - 2.9 F1. I 
+30.00 �---------------___!::::===========. 

+20.00 

+ 1 0.00 

Baseline � I Zr"-' --- JJ 0--

� -
w(Jn -CV 

-1 0.00 

-20.00 

-30.00 -+----.---------.-----.------.--------r----....---------,,-------...----,------1 

SPA FALL SPA FALL SPA FALL SPA FALL SPA FALL SPA 
'88 '88 '89 '89 '90 '90 '91 '91 '92 '92 '93 



Changes In Water Levels Since 1 987 (Basellne) 

Well: 29 1 7N-3E-24CCCC Colfax Co. Platte V. Aquifer 

) 

Units in Feet I Net change = - 0.7 Ft. I 
+30.00 �---------------------=============. 

+20.00 

+ 1 0.00 

.-0 Baseline 9-- «Jos □�------1:0- -a CF O ½.r--1 - cv I 

-1 0.00 

-20.00 

-30.00 -+----.---------r-----,-----r----.---,---,---------.---�----1 

SPR FALL SPR FALL SPR FALL SPR FALL SPR FALL SPR 
'88 '88 '89 '89 '90 '90 '91 '91 '92 '92 '93 



+30.00 

+20.00 

+ 1 0.00 

) 

Changes In Water Levels Since 1 987 (Basellne) 

Well: 30 1 5N-3E-21ACBB Butler Co. Uplands Aquifer 

Units in Feet Net change = - 1 0.9 Ft. 

) 

Baseline �------------------------- -- -----=--J'=--------1 

-1 0.00 

-20.00 

-30.00 ---�-�--�--�--....._,__--�----�--�---

SPA FALL SPA FALL SPA FALL SPA FALL SPA FALL SPA 
'88 '88 '89 '89 '90 '90 '91 '91 '92 '92 '93 



Changes in Water Levels Since 1987 (Baseline) 
Well :  31 1 5N-4E-33CBDA Butler Co. Uplands Aquifer 

Units In Feet I Net change = - 7.2 Ft. I 
+30.00 .....------------- - ---============. 

+20.00 

+ 1 0.00 

Baseline -+-½------1-�-------.1..c------------i;j--------�.,.-=--------; 

-1 0.00 

-20.00 

-30.00 ---..---------.-------,.----.-------r------r----f'"t-----..-------r------1 

SPA FALL SPA FALL SPA FALL SPA FALL SPA FALL SPA 
'88 '88 '89 '89 '90 '90 '91 '91 '92 '92 '93 



) 

Changes In Water Levels Since 1 987 (Baseline) 

Well: 32 17N-5E- 5CCCC Dodge Co. Platte V. Aquifer 

Units in Feet I Net change = - 2.0 Ft. I 
+30.00 ----------------�===========. 

+20.00 

+ 1 0.00 -

Baseline ,k -----------0......'"'----- __ J:Jrn___,. ___ _ __ r ¾> o-----a------a-�- --o- - -

-1 0.00 -

-20.00 

-30.00 ----.--------.----.----.------,---....------------.-------r------1 

SPA FALL SPA FALL SPA FALL SPA FALL SPA FALL SPA 
'88 '88 '89 '89 '90 '90 '91 '91 '92 '92 .'93 



Changes In Water Levels Since 1987 (Basellne) 
Well: 33 1 8N-5E-22DCCB Dodge Co. Platte V. Aquifer 

) 

Units in Feet I Net change = - 1 .0 Ft. I 
+30.00 �--------------------============. 

+20.00 

+ 1 0.00 

Baseline i =a □ 0 0n 

,_.,_ 

� 

cv 1 -a-=s .......... 

-1 0.00 ·-

-20.00 

-30.00 +----.-------,-�----r----r-------.----�------,.-----------,-------r---� 

SPA FALL SPA FALL SPA FALL SPA FALL SPA FALL SPA 
'88 '88 '89 '89 '90 '90 '91 '91 '92 '92 '93 



Changes In Water Levels Since 1987 (Baseline) 
Well: 34 14N-6E- 6AACD Saunders Co. Uplands Aquifer 

Units in Feet Net change = - 0.4 Ft. 
+30.00 -.--------- -----------------=============. 

+20.00 

+ 1 0.00 

B I. t= � °'- 1--
� 

ase me � � -0 o- =c O 0 
""'U""' 

-1 0.00 

-20.00 

-30.00 ---�------.--------r------.-------.----.---�----�------1 

SPA FALL SPA FALL SPA FALL SPA FALL SPA FALL SPA 
'88 '88 '89 '89 '90 '90 '91 '91 '92 '92 '93 



Changes In Water Levels Since 1 987 (Basellne) 

Well :  35 1 4N-6E-1 8DDBC Saunders Co. Uplands Aquifer 

Units in Feet Net change = - 3.2 Ft. 
+30.00 -.------------------------=============. 

+20.00 

+ 1 0.00 

Baseline +--------------------------- -- ----------1 
r 

-1 0.00 -

-20.00 

-30.00 -+----..---------,-------,-----.----�----r----r------r------r-----t 

SPA FALL SPA FALL SPA FALL SPA FALL SPA FALL SPA 
'88 '88 '89 '89 '90 '90 '91 '91 '92 '92 '93 



') 

Changes In Water Levels Since 1 987 (Basellne) 

Well: 36 1 4N-7E-17BACB Saunders Co. Uplands Aquifer 

Units in Feet Net change = - 3. 1 Ft. 
+30.00 -.-----------------------':::=============. 

+20.00 

+ 1 0.00 

Baseline ----------------------------- - - --------1 

-1 0.00 -

-20.00 -

-30.00 +----.-----.-------.------.-------r-----,-----,--- - -----.- ----.------l 

SPA FALL SPA FALL SPA FALL SPA FALL SPA FALL SPA 
'88 · '88 '89 '89 '90 '90 '91 '91 '92 '92 '93 



Changes In Water Levels Since 1987 (Baseline) 
Well :  37 17N-6E-1 0BCBB Dodge Co. Platte V. Aquifer 

) 

UnHs in Feet I Net change = - 1 . 1 Ft. I 
+30.00 �----------------================:!, 

+20.00 

+ 1 0.00 

Baseline � -o,-__ --.j' sznCb 
□ LV i -OS- 0- � .. -

-1 0.00 

-20.00 

-30.00 ---...--------,---�--�----.-----r----...-----------,-------r----

SPA FALL SPA FALL SPA FALL SPA FALL SPA FALL SPA 
'88 '88 '89 '89 '90 '90 '91 '91 '92 '92 '93 



) 

Changes In Water Levels Since 1987 {Baseline) 
Well: 38 1 7N-5E-1 9CCCB Saunders Co. Platte V. Aquife� 

Units in Feet Net change = - o. 7 Ft. 
+30.00 ...--- -- - ----------------===============. 

+20.00 

+ 1 0.00 

Baseline t7 x, a o o- =oz -0 cv ~-= cv i 

-1 0.00 -

-20.00 

-30.00 ---,----,.-------,------,-------r----.....---,----.-----.-----1 

SPA FALL SPA FALL SPA FALL SPA FALL SPA FALL SPA 
'88 188 '89 '89 '90 '90 '91 '91 '92 '92 '93 



Changes In Water Levels Since 1987 (Baseline) 

Well: 39 17N-8E- acccc Dodge co. Platte v. Aquifer 

) 

Units in Feet I Net change = - 1 .5 Ft. J 
+30.00 -.-------------------=============. 

+20.00 

+ 1 0.00 

Baseline F c. 
□1i----i□ I ¾.] □ □ Dr ,oz □ � 

-1 0.00 

-20.00 

-30.00 +-----,-----.------,.--------.--------T"""--�------.--------r------.-----------l 

SPA 
'88 

FALL SPA 
'88 '89 

FALL SPA 
'89 '90 

FALL SPA 
'90 '91 

FALL SPA 
'91 '92 

FALL SPA 
'92 '93 



) 

Changes In Water Levels Since 1 987 (Baseline) 
Well: 40 1 8N-8E-36CBBB Dodge Co . .  Platte V. Aquifer 

) 

Units in Feet I Net change = - 1 .5 Ft. I 
+ 30.00 ....---------------------===========� 

+ 20.00 

+ 1 0.00 

Baseline $---""4: 75--- ...o- 0 
1 l{]i-,..-----4oi----.-j,□�---�□ CV � 

-1 0.00 

-20.00 

-30.00 -1----�-------.---�---.----------,------r---.----------.-------r----; 

SPA FALL SPA FALL SPA FALL SPA FALL SPA FALL SPA 

'88 '88 '89 189 190 190 191 '91 192 '92 '93 



Changes In Water Levels Since 1987 (Baseline) 
Well :  41 15N-5E- 9AACB Saunders Co. Uplands Aquifer 

Units in Feet Net change = + 1 2.0 Ft. 
+30.00 -,--- ----------- -------============. 

+20.00 

+ 1 0 00 ,-,-(] Qr 

i 
� 

. --r ..... 
--,r:r::,.:=s 

Baseline --------------------------------------i 

-1 0.00 

-20.00 

-30.00 +----..-----.---------,-----.-------.----.--------r------,------r-------t 

SPR FALL SPR FALL SPR FALL SPR FALL SPR FALL SPR 
'88 '88 '89 '89 '90 '90 '91 '91 '92 '92 '93 



Changes In Water Levels Since 1 987 (Baseline) 
Well: 42 1 6N-6E- 7AABB Saunders Co. Uplands Aquifer 

Units in Feet Net change = - 9.7 Ft. 
+30.00 .....----------------------�===========!, 

+20.00 

+ 1 0.00 

Baseline -------------------------------------1 

-1 0.00 

-20.00 

-30.00 ------..----------.----.---�--�--�-----.--�--�----! 
SPA FALL SPA FALL SPA FALL SPA FALL SPA FALL SPA 
'88 '88 '89 '89 '90 '90 '91 '91 '92 '92 '93 



) 

Changes In Water Levels Since 1 987 (Basellne) 

Well :  43 17N-7E-36AACC Saunders Co. Uplands Aquifer 

Units In Feet I Net change = - 2.4 Ft I 
+30.00 

+20.00 

+ 1 0.00 

Baseline r 
Ch 

� i � =01 

-1 0.00 

-20.00 

-30.00 +----r-------.--------.--------r--------r--------.-------.-------.------.----------1 

SPA FALL SPA FALL SPA FALL SPA FALL SPA FALL SPA 
'88 '88 '89 '89 '90 '90 '91 '91 '92 '92 '93 



Changes In Water Levels Since 1 987 (Baseline) 

Well: 44 16N-8E-22CDAA Saunders Co. Uplands Aquifer 

Units in Feet Net change = - 2.4 Ft. 
+30.00 �------------------.!::::::==========; 

+20.00 

+ 1 0.00 

Baseline f 4.... s Lta(J----□>----,io- 7 -----a-r>-----□,----.... □ CY � 

-1 0.00 -

-20.00 

-30.00 -+-----�-�-----r-----.------.-----....---�-----.-----------.------1 

SPR 
'88 

FALL SPR 
'88 '89 

FALL SPR 
'89 '90 

FALL SPR 
'90 '91 

FALL SPR 
'91 '92 

FALL SPR 
'92 '93 



) 

Changes In Water Levels Since 1987 (Baseline) 
Well: 46 1 6N-9E-29CDAA Saunders Co. Uplands Aquifer 

Units in Feet Net change = - 2.6 Ft. 
+30.00 �----------------------=============; 

+20.00 

+ 1 0.00 

Baseline lj> 
___.o....._ �-- -9 2"--,,,,.__ 

-1 0.00 

-20.00 

-30.00 ----.-----..--------r-------.------r-----..-------,...----------,-------r------t 

SPA FALL SPA , FALL SPA FALL SPA FALL SPA FALL SPA 
'88 '88 '89 '89 '90 '90 '91 '91 '92 '92 '93 



) 

Changes In Water Levels Since 1987 (Baseline) 
Well: 47 15N-9E-22CDBB Saunders Co. Uplands Aquifer 

Units In Feet Net change = - 3.6 Ft. 
+30.00 .-------------- -- - - -- -------================. 

+20.00 

+ 1 0.00 

Baseline �;;;;;::::::-------------------------------------1 
.,..,_ ..,.., 

-1 0.00 

-20.00 

-30.00 ---.------.--------,-----,----,----....-------,-------r--------.-----1 

SPR FALL SPR FALL SPR FALL SPR FALL SPR FALL SPR 
'88 '88 '89 '89 '90 '90 '91 '91 '92 '92 '93 



) 

Changes in Water Levels Since 1987 (Baseline) 
Well: 48 1 5N-8E-1 3DAAB Saunders Co. Uplands Aquifer 

Units in Feet Net change = - 7 .3 Ft. 
+30.00 �--------------- -------================. 

+20.00 

+ 1 0.00 

Baseline �--=-------------------------------- -------l 

-1 0.00 

-20.00 

-30.00 -+----�-�-----------.---�--�------,----�--�-------1 

SPA FALL SPA FALL SPA FALL SPA FALL SPA FALL SPA 
'88 '88 '89 '89 '90 '90 '91 '91 '92 '92 '93 



Changes In Water Levels Since 1 987 (Basellne) 

Well :  49 1 5N-1 E-1 6DACC Butler Co. Uplands Aquifer 

Units in Feet I Net change = - 4.0 Ft. I 
+30.00 -----------------============:::!. 

+20.00 

+ 10.00 

Baseline J� � � � 
-1 0.00 

-20.00 

1 

-30.00 -+-----.-----......-------.--------r---�---,----------,,------,---�-----1 

SPA FALL SPA FALL SPA FALL SPA FALL SPA FALL SPA 
'88 '88 '89 '89 '90 '90 '91 '91 '92 '92 '93 



Changes In Water Levels Since 1987 (Baseline) 

Well : 50 1 7N-6E-21 CABB Saunders Co. Platte V. Aquifer 

Units in Feet Net change = + 0.9 Ft. 

) 

+30.00 --.----------- ------------============. 

+20.00 

+ 10.00 

Baseline � □ 0 0 CL 4..V -o o, -a □- i 
-1 0.00 

-20.00 

-30.00 +----,------.---------r-----r----,-----.---------------,,--------,--------,---- -� 

SPR FALL SPR . FALL SPR FALL SPR FALL SPR FALL SPR 
'88 '88 '89 '89 '90 '90 '91 '91 '92 '92 '93 



) 

Changes In Water Levels Since 1987 (Baseline) 

Well :  51  1 4N-8E-27BAAB Saunders Co. Todd V. Aquifer 

Units in Feet Net change = - 3.2 Ft. 
+30.00 ,--------- - -------------==============.. 

+20.00 

+ 1 0.00 

Baseline 1...__ l 4.J 0m-----a-------i 4J □>----"""□,-----i□,----..... □>----"""□,-----.□>-----
-1 0.00 

-20.00 

-30.00 -----,-----,----,-----r-------.-----....-----,--------r---�--

SPA FALL SPA FALL SPA FALL SPA FALL SPA FALL SPA 
'88 '88 '89 '89 '90 '90 '91 '91 '92 '92 '93 



Changes In Water Levels Since 1987 (Baseline) 

Well : 52 1 5N-7E- 3CABB Saunders Co. Todd V. Aquifer 

Units in Feet Net change = - 4.5 Ft. 
+30.00 �-- - ---------------�==========:=!. 

+20.00 

+ 1 0.00 

Baseline �--------------------------------__J 

-1 0.00 

-20.00 

-30.00 -t--------,r-----.----,------,-------,-----�----,-----r------r-------l 

SPR FALL SPR FALL SPR FALL SPR FALL SPR FALL SPR 
'88 '88 '89 '89 '90 '90 '91 '91 '92 '92 '93 



Changes In Water Levels Since 1 987 (Basellne) 
Well :  53 1 6N-4E-32DAAA Butler Co. Uplands Aquifer 

Units In Feet I Net change = - 9.4 Ft. J 
+30.00 ....-------------------!============. 

+20.00 

+ 1 0.00 

Baseline +--.ll�------,a------------------ -----------::D-=:;___---1 

-1 0.00 

-20.00 

-30.00 ----.----------.-------,----r-------r----�--.------,--------,-------t 

SPA FALL SPA FALL SPA FALL SPA FALL SPA FALL SPA 
'88 '88 '89 189 190 190 191 '91 '92 '92 193 



Changes In Water Levels Since 1987 (Basellne) 

Well: 54 16N-6E-34CDBA Saunders Co. Uplands Aquifer . 

Units in Feet Net change = - 7 .6 Ft. 
+30.00 ,--------,-------- - --------------===========� 

+20.00 

+ 1 0.00 

Baseline ---------------------------------------l 

-1 0.00 

-20.00 

-30.00 ---.---------.--------.-------.-----,.----,-----.-------.---�------1 

SPR FALL SPR FALL SPR FALL SPR FALL SPR FALL SPR 
'88 '88 '89 '89 '90 '90 '91 '91 '92 '92 '93 



\ 

Changes In Water Levels Since 1987 (Basellne) 
Well: 55 1 5N-9E-30CCCD Saunders Co. Todd V. Aquifer 

Units in Feet Net change = - 4. 7 Ft. 
+30.00 -..----------------------=============. 

+20.00 

+ 1 0.00 

Baseline �=-::..-�-----------------------------------1 

-1 0.00 

-20.00 

-30.00 +----.-----------.------r---�----,----...----------,,-----------r-----.-------1 

SPA FALL SPA FALL SPA FALL SPA FALL SPA FALL SPA 
'88 '88 '89 '89 '90 '90 '91 '91 '92 '92 '93 



) ) 

Changes In Water Levels Since 1987 (Baseline) 
.• 

Well: 56 1 6N-7E-17ADBB Saunders Co. Todd V. Aquifer 

Units in Feet Net change = - 4. 7 Ft. 
+30.00 �--------------- -------===============. 

+20.00 

+ 1 0.00 

Baseline ,.....llliiii.:::-------------------------------__J 

-1 0.00 

-20.00 

-30.00 4---..----------.--------r-------r----r----�---,r--------r----r------i 

SPA FALL SPA FALL SPA FALL SPA FALL SPA FALL SPA 
188 188 189 189 190 190 191 191 192 192 193 



Changes In Water Levels Since 1987 (Basellne) 

Well :  57 1 5N-7E-36DDBB Saunders Co. Todd V. Aquifer 

Units in Feet Net change = - 6.3 Ft. 
+30.00 -.-------------------------===========� 

+20.00 

+ 1 0.00 

Baseline ±--------------------------------- -__J 

-1 0.00 

-20.00 

-30.00 -t-----,r--------r------.------.------.------.------,-------r------.--� 
SPA FALL SPA FALL SPA FALL SPA FALL SPA FALL SPA 
'88 '88 '89 '89 '90 '90 '91 '91 '92 '92 '93 



) 

Changes In Water Levels Since 1987 (Baseline) 
Well:  58 1 4N-9E-1 3AACA Saunders Co. Platte V. Aquifer 

Units in Feet Net change = + 0.0 Ft. 
+30.00 ---r--------------------============!.. 

+20.00 

+ 1 0.00 

Baseline '(=75 4.Ji □ cv zrihz � Ah q_;:::: -a □ � 

-1 0.00 

-20.00 

-30.00 4----.--------.-------,------.------r----...--------,r------r-----r--------i 

SPR FALL SPR FALL SPR FALL SPR FALL SPR FALL SPR 
'88 '88 '89 '89 '90 '90 '91 '91 '92 '92 '93 



Changes In Water Levels Since 1989 (Baseline) 

Well: 59 1 4N-9E-26CBAB Saunders Co. Platte V. Aquifer 

Units in Feet Net change = + 0.2 Ft. 
+30.00 -,----------- ---------�============; 

+20.00 

+ 1 0.00 

Baseline +------u-----0------1:Jooo----.o..--lllllll[Jllll--■-(]�-�r:::i-----o■■--!!!!!!!O!!��� 
-1 0.00 

-20.00 

-30.00 ---.--------.------.-----.----�---,-----.--------.-------r------1 

SPA 
188 

FALL SPA 
188 '89 

FALL SPA 
'89 '90 

FALL SPA 
'90 '91 
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Changes in Water Levels Since 1987 (Basellne) 

Well: 60 1 3N-9E-1 6BDBA _Saunders Co. Todd V. Aquifer 

Units in Feet Net change = - 3.6 Ft. 
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Changes in Water Levels Since 1 987 (Baseline) 

Well :  61 1 7N-3E- 9CCBB Colfax Co. Platte V. Aquifer 

Units in Feet Net change = - 3.8 Ft. 
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Changes in Water Levels Since 1987 (Baseline) 
Well: 62 21 N-4W- 9BDCC Madison Co. Shell Cr. Aquifer 

Units in Feet Net change = - 3.2 Ft. 
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Changes in Water Levels Since 1987 (Baseline) 
Well: 64 1 8N-1W- SDCAA Platte Co. Shell Cr. Aquifer 

Units in Feet I Net change = - 1 .5 Ft. I 
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Changes In Water Levels Since 1987 (Basellne) 
Well: 65 1 5N-6E-25BBDD Saunders Co. Uplands Aquifer 

Units in Feet Net change = - 4.8 Ft. 
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Changes In Water Levels Since 1 987 (Basellne) 

Well: 66 1 8N-6E-26CCDD Dodge Co. Platte V. Aquifer 

Units in Feet J Net change = - 6.5 Ft. I 
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Changes In Water Levels Since 1987 (Basellne) 

Well: 67 1 7N-8E-14CCA·B Dodge Co. Platte V. Aquifer 

Units in Feet I Net change = - 1 .  7 Ft I 
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Changes In Water Levels Since 1987 (Basellne) 
Well: 68 1 7N-9E-1 9DDDD Dodge Co. Platte V. Aquifer 

Units In Feet I Net change = - 1 .4 Ft. I 
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Changes In Water Levels Since 1 987 (Baseline) 

Well: 69 17N-9E- 7CCBB Dodge Co. Platte V. Aquifer 

Units In Feet I Net change = - 2.7 Ft. I 
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Changes In Water Levels Since 1987 {Baseline) 
Well: 70 1 7N-9E-28ABCD Dodge Co. Platte V. Aquifer 

Units in Feet I Net change = - 0.8 Ft. I 
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STATE OF NEBRASKA 
" (' · , .  DEPARTMENT OF WATER RESOURCES 

,_: ·· \.. 
. . 

J. Michael Jess 
Director 

January 24 . 1995 
IN REPLY REFER TO: 

E. Benjamin Nelson 
Governor 

Don Kavan 
Lower Pl atte North NRD 
P . O .  Box 126 
Wahoo . Nebraska 68066 

Dear Mr . Kavan . 

Exami nati on of your Board ' s  1994 Ground Water Ma�agemerit Pl an has been ; . compl eted . I n  addi tion to i nput from thi s agency ' s; staff, the · comments of -
fi ve other agencies were revi ewed . Copi es o'f comments from · the,.f i ve agenci es 
are encl osed . The defi ci encies identi fi ed are s igni fi cant enough to render 
the pl an i nsuffi ci ent for approval . · · 

Endangered Speci es 

Through earl i er efforts of NARD and others , we understand certain · 
understandi ngs and agreements for endangered . speci es . consi derati ons -were . 
reached with Game and Parks Commi ssi on staff . Unfortunatel y, _ the Commi ssi on 
has i denti fi ed defi cienci es i n  your Board ' s  l anguage regardi ng· threatened and 
endangered species . To meet the requi rements of § 37 -435 , R . R . S . , 1943 , as 
amended , the pl an must be revi sed to address these concerns . · 

Quantity 

The Di stri ct has devel oped a fai rl y  COIJ1Rt'.�h�J1S.J)te.:.f��t?¢"f-tr.tgg���� and :aft{6ns 
� basesto�;.p�rcent dee 1 i ne of saturated thJckt)js$: /' ,iT�e: :,'01etho.<;i ·:of ·settJng.· � i-."r _ · -i · . · ,  tri ���rs accordi ng to aqui fer ,type isJ¢te�t!V�f{.\�9w�y�,r/ : '!19re,, ·d��;u�st�:>;0_.: 1t- . 

needed to. expl ai n what i s  meant by , "ta�1 ng .. 1nto>account-:'t.1Jntatic var:iables"· . 
and ·.· �comparabl e . year wel 1 level s "  ; . : .,·ooes :.the.: 1s·oarthi'ftter1d tcK somehow adjust,> 

i' the quantj ty tri ggers according to :each year · s1cTi r

natfc : condittons? If  so , .· 
. . ·. the :protocol for thi s adjustment m�st : be :·dtscussed lif detail•; , . . . . . .. 

' ' ' On pag�s 89 . and 90 are statements 
0

that :thidi�ttict/w:{;1,1 - requfr�:: y61:hme :'Ji 
' meteri:ng for al l wel l s  wi th a capacity :0Lmprf� ;thani,l:OO , gallor1s , p�t :mtnute; .  
- Such- ·a requi rement does not comply with> § G{966(4).['\'lf;'li ch ,.�rritits ·di.ff��ent .

. · - management area provi si ons only for diJ:fer.erit .·c�tegorles ·.of :gr:ound .'.Wa:ter · tJse\ . ·  
or ·. <iifferent porti ons of the manageme.nt- ,area ., / ;:Wat�ij ;w.ell· capacity;Js;riot · :' ' '°' . .  · 
llsted , as one of the reasons that a di strict-�may •.var"y the provi sions of 

· · management area control s .  Thi s contror· measure musf ·be'imodi'fied\ or · eli mi nated · . . 
· . tO' compl y with § 46 - 666 (4) . . ) :' . . / : • . . /\,> · : :· '. : · . . . •·· 

• C 

301 Cente;�ial Mall South, 4th Floor • PO. Box 94676 • Llncoln, Nebr.aska 68509-4676 •. � Phol'.le (402) 471-2363 � Telefax (402) 471-2900 
An Equal Opportunity/ Affimiative Action _Employer . 
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--- i)e,;·i Kavan  
Page 2 
January 24 . 1995 

Qual i ty 

As wi th the di scussi on of water quanti ty above , l anguage on page 85 requi ri ng 
ni trogen ana lysi s on wel l s  pumpi ng greater than 100 gpm must be changed to 
compl y wi th § 46 - 666 (4) . 

Whi l e  not a matter stri ctly requi ri ng revi s ion ,  l anguage on page 84 shoul d be 
refi ned to better expl a i n  the protocol for setti ng management phase 
boundaries . From exhib it 9 ,  and Department regi stration records , i t  i s  
evi dent that portions of the di stri ct woul d not be consi dered for management 
phase areas because they l ack ten h igh capaci ty wel l s  i n  a ni ne mi l e  area . 
Thi s scheme suggests that si gni fi cant acreage woul d be exempt from di stri ct 
control s .  

Al so noted are i nconsi stenci es i n  the number of wel l s  i ncl uded i n  the 
Di stri ct ' s  moni tori ng network . Page 28 shows that 116 wel l s  are bei ng 
moni tored and page 65 shows 79 wel l s  i n  the network . Revi si ons of the pl an 
shoul d i ncl ude an accurate descri pt ion of the monitori ng network . 

Wi th the excepti on of the probl ems outl i ned above , the overal l qual i ty and 
styl e of your Board ' s  pl an i s  commendabl e .  

JMJ : DV 

cc/enc : Randy Wood 
Jack Daniel 
Dayl e Wi l l i amson 
Perry Wi gl ey 
Ross Lock 
Raymond Hartung 



University of 
Nebraska 
Lincoln 

Institute of Agriculture and Natural Resources 

January 2 0 , 1 9 9 5  

Dale R .  Vagt s 
Ground Water supervisor 
Department of  Water Resources  
3 0 1  Centennial Mal l  South 
4 t h  Floor 
P . O .  Box 94 6 7 6  
Lincoln , NE 6 8 5 0 9 - 4 6 7 6  

Conservation and Survey Division 
1 1 3  Nebraska Hall 

901 North 1 7th Street 
P.O. Box 88051 7  

Lincoln, N E  68588-051 7  
(402) 472-3471 

Geological and Natural Resources Surveys 

a-"v� 

RE : Lower Platte North NRD 1 9 9 4  Groundwater Management Plan 

Dear Dale : 

Enc losed are comments on the above referenced plan by Frank Smith 
and Scott Summers ide of  our staf f . 

With the changes noted , we recommend approval . 

PBW/bm 

University of Nebraska-Lincoln University of Nebraska Medical Center University of Nebraska at Omaha University of Nebraska at Kearney 



January 18 , 1 9 9 5  

TO : 

FROM : 

RE : 

Perry Wigley 

Scott Summerside 

Lower Platte North NRD Groundwater Management Plan 

I have reviewed the Revised 1 9 94 Groundwater Management Plan for 
the Lower Platte  North Natural Resource District and I f ind it  to 
be general ly acceptable .  

The " background chapters " regarding phys ical descript ion of the NRD 
in terms o f  t he geology , groundwater flow system , etc . . .  contains 
some grammat ical errors., a few mi sleading statement s and minor 
inaccuracies . Nevertheless , I do not bel ieve that the plan should 
be rej ected on this basi s . Chapter 1 1 , what I view as " the actual 
plan " , describes in detail  how the NRD wil l  monitor ground-water 
quant ity and qual ity as wel l  as what management or regulatory steps 
it  will take when certain condit ions or " trigger level s "  are 
reached . I t  i s  my opinion that the plan shows a greater leve l of  
responsibil i ty towards the goal of  wise management of  the ground­
water resources ; therefore , I recommend that the plan be approved . 



STATE OF NEBRASKA 

E. Benjamin Nelson 
Governor 

Mr . Michael Jes s ,  D irector 

DEC 1 9 1994 
\ 

Nebraska Department o f  Water Resources 
301 Centennial Mal l  South 
Lincoln , NE 68509-4676  

DEPARTMENT OF ENVIRONMENTAL QUALITY 
Randolph Wood 

Director 
Suite 400, The Atrium 

1200 'N' Street 
P.O. Box 98922 

Lincoln, Nebraska 68509-8922 
Phone (4-02) 471-2186 

RECEIVED 

JAN 20 '995 

REFERENCE : Lower P latte North Natural Resources District Revised Ground 
Water Management Plan ( second review) 

Dear Mike : 

The Nebraska Department of Environmental Quality ( NDEQ ) has reviewed the 
resubmittal of the Lower Platte North Natural Resources D istrict ' s  ( LPNNRD ) 
ground water management plan . We referred to our previous comment s of 
November 2 9 ,  1993 when reviewing this newly revised plan . 

Many positive changes are seen in this October , 1994  version of the 
LPNNRD ' s  Ground Water Management Plan . The maj or problems seen in the previous 
vers ion have been addressed , for the most part . Minor details  wil l , by 
necessity , need to be addressed by the District when they implement their 
planned Ground Water Management Area . We feel the plan meets t he requirements 
of LB 5 1  and recommend approval . 

The attached pages include our specific comments concerning the referenced 
document . If you have any questions , please contact Marty L ink of our Ground 
Water Section at 47i-009 6 .  

RW/mll 

Sincerely , 

Randolph Wood, P . E .  
Director 

cc : John Miyoshi , Lower Platte North NRD 

An Equal Opportunity/ Affirmative Action Employer 



Review Conmente 
Lower Platte North Ground Water Management Plan 

This review of Lower Platte North Natural Resources District ' s  (LPNNRD ) 
Ground Water Management Plan, submitted to state agencies for review in 
October, 199 4 ,  is based on comments made in November, 1993 . Different staff  
reviewed the original submittal , but I will  try to address  the same issues as  
were brought up previously . I did not look at quantity issues in  detail . 

1 )  Identify levels of ground water contamination . 
Lower Platte North NRD has good maps of nitrate and other constituents in 

ground water from sampling results ,  1986 to 1993 . This and the defined areas 
( "reservoirs" ) targeted for baseline sampling will be a good basis to judge 
ground water qual ity . Although some work has been done on pesticide screening 
and sampling , the results are not given or mapped . 

The monitoring network is described as 3 irrigation wells/township as 
f ixed wells  ( sampled during each sampling event ) and 3 wells/township as random 
wells  ( changes from the last sampling event ) .  Since the district is 
approximately 1800 square miles in area,  and there are at least 50  townships 
( probably more , because of boundary lines ) , this means about 150 "f ixed" wells  
and 150  "random" wells (my figures ) .  These will be  sampled every 2 -3 years 
( dependent on budget and weather ) ,  not sampling all the "reservoirs" in any 
given year . There is not a clear indication , however , of how long it will take 
to cover the ent ire network . It is also not defined as to how sampling more 
intens ively ( p . 5 8 )  will be accomplished as problems arise ( nor is it defined as 
to what constitutes a problem) . 

LPNNRD mentions us ing the sample analysis done by landowners in the Ground 
Water Management Area in the monitoring network. While it is good to consider 
these results , I do not believe they can substitute for results from sampling 
done by trained NRD staff with knowledge of ground water . Central Platte and 
Tri-Basin staff sample hundreds of wel l s ,  despite annual submittal of water 
quality results from farm operators .  

2 )  Identify sources of ground water contamination . 
The LPNNRD has a good handle on land use practices which can lead to 

nonpoint source contamination and specific facilities and operations which are 
or are potentially point sources of contamination . Septic tanks and feedlots 
are explained,  such that general publ ic utilizing this document will get a 
better understanding of these potential problems . 

3 )  Establish ground water quality goals : 
The plan states the following ( p . 74 )  goal : " Assure adequate quantity and 

quality of stream flow, groundwater , and surface reservoirs within the district 
for beneficial uses as prescribed by law . "  Two other goals are presented that 
t ie into and support this first one , for groundwater reservoir life:  "To 
provide a sustained ground water supply of quality water adequate to support 
reasonable and beneficial uses , and maintain long-term quality yields" ( p . 7 7 )  
and , for management systems development , "Provide a system o f  groundwater 
management to support the ground water reservoir life goal , based upon an 
adequate technical foundation and publ ic awarenes s  of groundwater issues . "  
( p . 7 8 ) . These goals are supported by the obj ectives  following each goal , and 
by the entire document ' s  intent . 



4 )  Identify long-term solutions to prevent levels of  ground water 
contaminants from becoming too high and to reduce high levels sufficiently to 
eliminate health hazards . Recommend practices to stabilize, reduce, and 
prevent ground water contamination . 

Upon approval of this Ground Water Management Plan ,  the entire District 
will be declared a Ground Water Management Area ( GWMA) within two years . A 
phased approach is given , with well  defined boundary setting mechanisms ( p . 84 ) . 
Nitrate , pestic ides , and other human originated nonpoint source contaminants 
will be considered . I have only a couple of questions/comments about the 
boundary setting procedures . 1 )  How is a problem area identified? This has 
to do with the monitoring network and baseline information previously gathered , 
but in the section ( section 8 ,  p . 58 )  describing this , it was not clear how 
problem areas were to be " sampled more intensively" .  Also, the area must have 
concentrations at the trigger level a minimum of two consecutive sampling 
event s .  I s  a sampling event the regularly scheduled network sampling which may 
happen only every 2-3  years ? Or will district staff come back to an area a 
month later and sample? 2 )  On page 84 ,  second full paragraph , it is implied 
that Wellhead Protection Areas are established due to nonpoint source 
pollution . Wellhead Protection Areas are determined independently of  
contamination . I applaud the D istrict ' s  idea of allowing a smaller minimum 
size for trigger action when a ?ublic Water Supply is involved . 

The proposed controls for the GWMA are generally pretty good . I think as 
it gets closer to actual implementation of the Phase I controls , the District 
wil l  need to def ine topics to be covered in their education program in much 
greater detail . I am especially pleased to see the District tackl ing the 
calibration of fertilizer application equipment . One criticism I do have is 
that in Phase I I ,  organic fertilizers (manure products )  must be applied taking 
into account the soil and water credits available , whereas commercial 
fertilizer does not fall under the same constraints . Commercial fertilizer has 
t iming and soil type constraints . I feel both organic and commercial 
fert ilizer application rates need to take into account soil and water credits ,  
and a realistic yield goal ( not mentioned in plan ) . 

There se_ems to be some contradiction between Phase I I I  controls text 
( p . 87 )  and Table 9 ,  which summarizes Phases and Control Requirements .  The last 
diamond ( ♦ )  on page 87 states " The application of fertilizer ( >SO lb/ac ) would 
be required to be calibrated to the results of soil and water tests and 
monitored for compliance . "  Table 9 ,  #19 states "Require fertilizer monitors on 
all applications greater than 50 lb/ac " .  I s  this saying the same thing? Table 
9 appears to be referring to the calibration of equipment again ( as in Phase 
I I ,  Table 9 #13 ; p . 86 ,  second to last diamond ) .  

5 )  General Comments .  
While there are still  a few problems with this plan , I think there is 

enough detail and explanation of the important issues to merit approval . The 
monitoring network is explained, the triggering and boundary setting process is 
given ( maybe more detail is needed on problem area definitions ) ,  and there is a 
pretty good explanation o f  the controls that are planned for the GWMA. Items 
that aren ' t  clear or detailed enough will  be straightened out , by necessity, by 
the time the GWMA is implemented . LPNNRD has done a great j ob presenting maps , 
geologic , and ground water information in this plan . I recommend its approval • 

.. 



STATE OF NEBhASKA 
DEPARTMENT OF HEALTH 

fark B. Horton, M.D., M.S.P.H. 
Jiredor 

E. Benjamin Nelson 

To : Dale Vagts , Department of Water Resources 

From : Jack L .  Daniel , Department of Health j/ jLL/ 

Date : December 2 2 , 1994  

Subject : Lower Platte North NRD ' s  1994  Groundwater Management Plan 

The referenced plan appears to have adequately covered groundwater 
quality according to our reviewer , Mr .  Tom Michels ; however , 
specific reference to the following Department of Health 
regulations would be appreciated . 

■ Wellhead encroachment regulations ( Title 179  NAC 2 )  

■ Well  abandonment regulations ( Title 178  NAC 12 ) 

Thank you for the opportunity to comment . 
c:t: 'f';{.:1 

JLD : TM': dm 

R�C[IVED 

Governor 

DEC 80 1994 

DEPARTMENT OF 
WATER RESOURCES 

301 Centennial Mall South • P.O.  Box 95007 

Lincoln, Nebraska 68509-5007 • Fax (402) 471-0383 
An Equal Opportunity/ Affirmative Action Employer 

Prtnled with soy ink on recycled paoer 



Nebraska Game and Parks Commission 
2200 N. 33rd St. / P.O. Box 30370 I Lincoln, NE 68508-0370 I 402-471-0641 / Fax: 402-471-5528 

December 20 , 1 994 

Dal e  Vagts RECEIVED 

DEC 22 1994 
Ground Water Supervi sor 
Department of Water Resources  
301  Centenni al  Mal l  So�th 
Lincoln , Nebraska 68509 DEPARTMENT OF 

WATER RESOURCES 

Dear Dal e : 

The Lower P latte North Natural Resources D i strict ' s  ground water 
management plan had been revi ewed . The fol l owing changes need to be 
made before a "no adverse effect " opinion can be i s sued . 

1 )  Whi l e  the potential  occurr ence of pra i r i e  whi te fringed 
orchid in the District  i s  noted in the plan , no mention i s  
made that thi s spe c i e s  c ould be affected by groundwater l ev­
e l s . 

2 )  A statement needs to be added that acknowl edges potent i a l  
impact , pos itive or negative , on the orchid from groundwater 
management activi t i e s  proposed in the plan . 

3 )  Whi l e  the NRD indicates  that it wi l l  evaluate the need for 
modification of i t s  plan to reduce  adverse effect s , they need 
to spec ify that s u c h  mo d i f i c a t i o n s  w i l l  i n c l u d e  a c t i o n s  t ha t  
t h e y  c o u l d  t a k e  t o  r e d u c e  a d v e r s e  e f f e c t s  o n  t h e  o r c h i d  by  
ma i n t a i n i n g  a g r o u n d wa t e r  l e v e l  t h a t  w i l l  h e l p s u s t a i n  t h i s  
s p e c i e s . 

The three changes as des c ribed above that we are recommending are 
con s i stent with the language developed by the NRD and Comm i s s ion 
committee and out l ined in a March , 1 994 Comm i s s i on memo to  the NRD ' s .  
I have included a copy of thi s  memo for you to inc lude with your 
correspondence to the Lower P latte North . 

S �y�� 

Ros s  A .  Lock 
Wi ldl i fe Diversity Program Manager  
Wi ld li fe Divi s i on 

RAL/me 
Enc _ 

Printed on recycled paper with soy ink. l 



Nebraska Game and Parks Commission 
2200 N. 33rd St. / P.O. Box 30370 / Lincoln, NE 68503-0370 / (402) 471 -0641 

MEMORANDUM 

TO : 

FROM : 

( one t o  each NRD District  Manager ) 

WES SHEETS , ASS I STANT D IRECTOR 

MARCH 2 ,  1 994 DATE : 

SUBJECT : GROUND WATER MANAGEMENT PLANS AND ENDANGERED AND 
THREATENED SPEC I ES 

On January 25 , 1 994 , Ro s s  Lock , o f  my staff , attended the quarte r ly 
meeting of  Na tural Resourc� D i strict  Managers .  Hi s purpose  was to 
explain the Game and P::i.rks Commi s s i on ' s  pos i t i on i ntended to resolve 
thr3! difference s  between the NRDs and the Comm i s s i on on how e:i.dangered 
and threa tened spe c i es are to be con s id ered in g:-oundwater nanagement 
plans . He out l ined language ':\nd identi f i ed informat ion that , i f  in­
clud ed in the groundwater management plans , wo,1ld fac i litate approval 
of the plans by the Department of Water  Res ources . A commi ttee of  
NRD managers , chai red by Glenn Johnson , was organized a t  that meeting 
to cte�1elop refinements in the language . The c ommittee , that inc luded 
the Upper Big  Blue NRD ( John Turnbul l ) , Papio-Mi s souri River NRD 
( Jerry Bowen ) . Midd l e  Ni obrara NRD ( Bob H i l s ke ) , Lo�er Elkhorn NRD 
( Stan Staab ) , L ower Platte  South NRD ( Gl enn Johnson ) ,  and Ross  Lock , 
net on February 4 .  Agreement was reached on four statements that 
describe how endangered and threatened speci e s  should be addres s ed 
in groundwater manageme�t plans that c ons ider groundwater quanti ty.  
The group determined that groundwater management plans should in ­
c lude : 

1 .  Recogni t i on of the exi stence and/or potential  exi stence o f  
threatened spec ies  that may be affected by groundwater leve l s . 
Include l i s t s  of spec i e s  and c onfi rmed occurrences by coun­
t i e s . ( Game and Parks Commi s s i on has  provided thi s  informa­
tion to the NRDs ) .  

2 .  Recogn i t i on that general protec t i on of groundwater quanti ty 
and qual i ty has many benefits  including protecting the 
habitats  of  threatened species  l i sted above . 

3 .  Recogn i t i on that any groundwater management activities pro­
posed in the plan may have s ome impact ( po s itive or negative ) 
on threatened sp�cies  l i sted in the plan . 
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4 .  Should speci f i c  adverse effects on threatened species l i sted 
in the plan from changing groundwater level s  be ident i f i ed ,  
the NRD acknowledges the potential  need to modify groundwater 
management plans in the future .  Such modifications should 
inc lude act i ons within control or management areas con s i stent 
with the Nebraska Groundwater Management and Protection Act 
that could be taken by the NRDs to reduce adverse effects on 
spec ies  by maintaining a groundwater level that wi ll  help 
sustain thes e  spec i es . 

The Nebraska Game and Parks Comm i s s i on wi ll  submit the foll owing 
statement to the Department of Water Resources after revi ewing 
groundwater management plans containing the information described 
above : 

Approval o f  the ( specific  NRD ) groundwater management plan 
by the Department of Water Resources and subsequent management 
of groundwater quantity by the NRD wi ll  not , at thi s time , ad­
versely effect endangered or threatened spec i e s  or result in 
the modif ication or destruction of critical habitat . Should 
it  be determ ined at some time in the future that an endangered 
or threatened speci e s  i s  being adversely effected by changes 
in groundwater level s ,  informal consultati on would be reiniti­
ated between the Department of Water Resources and the Game and 
Parks Commi s s ion .  Consultati on would address  the conditi ons 
adversely effecting the species  and how the groundwater man­
agement plan c ould be modified to include appropriate remedial 
actions that could be taken by the NRD . Participation of the 
appropriate NRD in the c onsultati on would be necessary . 

The proposed c ontent of the groundwater management plans pertaining 
to endangered and thr eatened speci e s  and our statement as  to the ef­
fects of  managing groundwater quantity on the speci e s  as  described 
above have been r evi ewed by the Department of Water Resources and will  
accomodate their  approval of the plans . 

Regarding NRD management plans that consider only groundwater 
qua l i ty, the Commi s si on ' s  response to the Department of Water Re­
s ource s  wi ll  remain  unchanged ; that approval of the plans by the De­
partment of Water Resource s  and subsequent management of groundwater 
qual ity by the NRDs wi ll  not adversely effect endangered or threatened 
spec i e s . No changes  or additions to the c ontent of the management 
plans considering groundwater qual i ty are necessary . 

Foll owing the February 4 meeting , a dialogue was initiated between 
Glenn Johnson and Ros s  Lock to address  the need for future di scuss i ons 
between the NRDs and the Comm i s s i on on unresolved i ssues . Glenn and 
Ros s  developed l anguage that described the intent of future di s ­
cus s i ons . Afte r  r ev i ew o f  the language by the rest o f  the committee , 
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it was agreed that the Nebraska Game and Parks Comm i s s ion and the 
Natural Resources  Di stricts wi l l  cont inue di scussions to explore ap­
proaches to reducing the adverse  impacts of groundwater level changes 
on the threatened spec i es . The purpose  of such di scus sions w i l l  be 
to develop cooperative research studies and pro j ects that wi l l  de­
termine cause-and-effect relati onships ; identify effective act i ons 
that could be taken by the NRDs and the Game and Parks Commi s s i on to 
reduce adverse effects to the threatened species ; and develop appro­
priate amendments to the Nebraska Groundwater Management and Pro­
tection Act and other statutes  that would facilitate the NRDs taking 
action to reduce adverse effects to the threatened species . 

The efforts and cooperation of the NRD committee in developing thi s 
agreement are most appreci ated . We wi ll  be seeking the guidance of 
thi s  committee and encouraging their  involvement in future di s ­
cus sions on the unresolved i s sues . W e  look forward t o  working with 
the committee and other NRDs . Should any of you have questions re­
garding the agreement or suggestions for future di scus sions , please 
contact Ros s  Lock ( 40 2/4 7 1 - 5438 ) or any of the NRD committee members . 

RA/RL/me 

cc : All Natural Resource Di strict Managers 
Gordon Ki s sel  



STATE OF NEBRASKA 

E. Benjamin Nelson 
Governor 

Mr. Dale R. Vagts 
Ground Water Supervisor 
Department of Water Resources 
P.O. Box 94676 
Lincoln, Nebraska 68509-4676 

Dear Dale: 

December 1 ,  1 994 

NATURAL RESOURCES COMMISSION 

Dayle Williamson 
D:rector 

301 Centennial Mail South 

PO. Box 94876 
Lincoln . Nebraska 68509-4876 

Phone (402) 47 1-2081 

Fax (402) 471-3132 

RECEiVED 

DEC t 199A 

DEPARTMENT OF 
WATER RESOURCES 

We have completed our review of the Revised 1 994 Lower Platte North NRD Groundwater 
Management Plan. I recommend the Department of Water Resources approve the revised plan. I 
believe the revised plan addresses the three deficiencies identified in your Department's December 1 7, 
1 993 comment letter on the original plan. Namely: it includes further discussion of monitoring, 
addresses the Game and Parks Commission's concerns about the western prairie fringe orchid, and 
addresses more than just nitrates in its' action plan. The District has also responded to our agency's  
most important comment on the earlier draft by providing more detail on the boundary setting process 
for its action plan. Overall, this is one of the best plans we have reviewed to date. 

Despite the revisions to what was in most respects already a very good plan, we continue to 
believe there at least one aspect in which it needs improvement. I consider the District's groundwater 
reservoir life goal, which is retained in the current draft, to be a weak portion of the plan. As I noted 
in my November 1 9, 1 993 comment letter on the previous plan, the use of the words "sustained" and 
"long term" in the same sentence leaves the reader confused about what is meant. The use of the words 
" long term" may arguably result in some difficulty in meeting the statutory requirement that the goal 
be established for a finite or infinite period ohime. The goal also results in a problem in the District's 
Groundwater Quantity Action Plan. At certain triggers that plan results in acre-inch allocations and well 
spacing restrictions. However, in order to set those allocations and restrictions the NRD should have 
a water level or specified duration of use as its' goal. The current goal doesn't lend clarity to that 
process. 

We do have one very minor correction related to page 61 of the plan. Unless our staff is 
mistaken the Kobus landfill is in the Lower Platte North NRD. The NRD staff may wish to check that. 

Overall, this is an excellent revision and I believe the Lower Platte North NRD is to be 
congratulated on a superb effort. If you have any questions, please let us know. 

S incerely, 

e.�mnson 
Director of Natural Resources 

An Ecual Opoortunin: Affirma:ive Action Emplo!:l!r 



Lower Platte River Drought Contingency Plan
Drought Mitigation Projects

Lower Platte River Consortium Meeting
January 17, 2023

Caitlin Kingsley, ESIII, Water Planning Division



Project Vote Results – May 6, 2022
Project For Against

Import Missouri River water to Bell Creek 6 0

Sherman Reservoir release (250 and 400 cfs) 7 0

Augmentation wellfield 4 0

Alluvial sandpit pumping 5 0

LWS-MUD interconnection 9 0

Middle Loup Canal recharge (historic operations) 3 3

Middle Loup Canal recharge (full hydropower right) 2 6

Skull Creek Reservoir 2 4

Pump Missouri River water into Bell Creek Reservoir 2 5

Bell Creek Reservoir 0 7



Discussion Questions
Which projects are you still interested in/no longer interested in?

What do you like/dislike about each project?

Do you want to see new calculations for any projects? ($ or cfs)

What do you want to get out of a project?

What other projects would you suggest that meet your needs/goals?

What are the next steps? What do you want to accomplish?



Discussion Recap – November 17, 2022

Project Pursue? Obstacles/Uncertainties Opportunities

Import Missouri River water 
to Bell Creek No

Permitting
Stream degradation
Infrastructure

Recreation = community buy-
in?

Sherman Reservoir release 
(2 scenarios) Maybe Farwell ID negotiations Sherman Reservoir mound 

credit?

Augmentation wellfield/
Alluvial aquifer pumping Maybe

Wellfield location
Storage during high flow
Availability during low flow

Fremont dewatering project 
JEDI lake

LWS-MUD Interconnection - 1 of 7 options in LWS’s Water 
2.0 Project

Could reduce LWS reliance 
on Platte

Priorities identified:  Keeping water in the Platte River
 Projects that produce ≥ 100 cfs at Ashland gage



Import Missouri River Water to Bell Creek

Pros Cons Considerations/Uncertainties

• Secondary source of water 
outside of Platte River basin 
increase supply reliability

• Operational every year & year-
round

• Larger construction cost than 
many alternatives

• Implementation: 5-10 years

• Future regulation on Missouri 
River

• Well field siting

Volume Added at Source 
(Waterloo) Volume Increase at Ashland Cost

Cumulative AF
15 days Avg Daily cfs Cumulative AF

15 days Avg Daily cfs Estimate Per AF added at 
Ashland

59,400 100 46,300 80 $76,572,840 $1,654



Sherman Reservoir Release
Volume Added at Source 

(St. Paul) Volume Increase at Ashland Cost

Scenario Cumulative AF
15 days Avg Daily cfs Cumulative AF

15 days Avg Daily cfs Estimate Per AF added 
at Ashland

400 cfs 47,520 400 15,720 132 $9,628,000 $612

250 cfs 29,700 250 9,800 83 $6,955,000 $710

Pros Cons Considerations/Uncertainties

• Utilizes existing facilities (no 
construction cost)

• Produces large volume of water 
on-demand

• Historically Loup River supply 
adequate to fill reservoir yearly

• Implementation: 1-2 years

• Likely limitation on frequency of 
call on storage water

• Significant conveyance losses 
from release point to Lower 
Platte River

• Requires cooperation and 
agreements with existing facility 
owners

• Negotiations will dictate price
• Cost estimates based on similar 

agreements in state



Augmentation Wellfield
Volume Added at Source 

(TBD) Volume Increase at Ashland Cost

Cumulative AF
15 days Avg Daily cfs Cumulative AF

15 days Avg Daily cfs Estimate Per AF added 
at Ashland

59,400 100 59,400 100 $81,008,040 $1,364

Pros Cons Considerations/Uncertainties

• Available every year & year-
round

• Can be located closer to critical 
reach to reduce losses 
compared to alternatives 
producing similar volumes 
upstream in the Basin

• Land & infrastructure costs make 
this one of the more expensive 
alternatives

• Adds to overall depletions
• Implementation: 5-10 years

• Siting to avoid interference with 
existing wells

• Long-term reliability of aquifer



Alluvial Sandpit Pumping
Volume Added at Source 

(Leshara) Volume Increase at Ashland Cost

Cumulative AF
15 days Avg Daily cfs Cumulative AF

15 days Avg Daily cfs Estimate Per AF added 
at Ashland

14,850 100 14,850 100 $5,980,000 $403

Pros Cons Considerations/Uncertainties

• Minimal infrastructure costs 
(pumps from existing sandpits)

• Utilizes existing sandpits
• Implementation: 1-2 years

• Limited operation window; 
pumping this close to the river 
may cause depletions that amplify 
impacts during extended drought

• Likely limitation on number of calls 
allowed in a 20-year period

• Requires agreements with 
existing facility owners

• Negotiations will dictate price
• Cost estimates based on similar 

agreements in state
• Amount of system improvement



LWS-MUD Interconnection

Pros Cons Considerations/
Uncertainties

• Directly and efficiently 
addresses drought impact on 
potable water supplies

• Provides access to the drought-
resistant Missouri River as a 
source

• Implementation: 3-5 years

• Does not directly address low 
flow conditions on the Platte 
River during drought; however, 
may reduce pumping demands 
on municipal wells adjacent to 
the Platte during drought 
conditions

• Infrastructure costs associated 
with linking finished water 
supplies

• Feasibility of linking water 
supplies (water chemistry, 
system hydraulics, legal 
framework, etc)

• One of seven options in 
LWS’s Water 2.0 Project



Water Quantity Assessment
Volume Added at Source Volume Increase at Ashland Cost Estimates from 

October 2018

Alternative Cumulative AF 
/ 15 days Avg Daily cfs Where Added Cumulative AF 

/ 15 days Avg Daily cfs Cost Estimate
Cost per AF 

added at 
Ashland

Import Missouri 
River Water to 
Bell Creek

59,400 100 Waterloo 46,300 80 $76,572,840 $1,654

Sherman Release 
(400 cfs) 47,520 400 St. Paul 15,720 132 $9,628,000 $612

Sherman Release 
(250 cfs) 29,700 250 St. Paul 9,800 83 $6,955,000 $710

Alluvial Sandpit 
Pumping 14,850 100 Leshara 14,850 100 $5,980,000 $403

Augmentation 
Well-Field 59,400 100 TBD 59,400 100 $81,008,040 $1,364

(LPRDCP, 2019, p. 82)



Alternative Pros Cons Considerations/
Uncertainties

Import Missouri River 
Water to Bell Creek

• Secondary source of water outside of Platte 
River basin increase supply reliability

• Operational every year & year-round

• Larger construction cost than many 
alternatives

• Implementation: 5-10 years

• Future regulation on Missouri River
• Well field siting

Sherman Release 
(400 cfs & 250 cfs)

• Utilizes existing facilities (no construction cost)
• Produces large volume of water on-demand
• Historically Loup River supply adequate to fill 

reservoir every year
• Implementation: 1-2 years

• Likely limitation on frequency of call on 
storage water

• Significant conveyance losses from release 
point to Lower Platte River

• Requires cooperation and agreements with 
existing facility owners

• Negotiations will dictate price
• Cost estimates based on similar agreements 

in state

Alluvial Sandpit 
Pumping

• Minimal infrastructure costs (pumps from 
existing sandpits)

• Utilizes existing sandpits
• Implementation: 1-2 years

• Limited operation window as pumping this 
close to the river may cause depletions that 
amplify impacts during extended drought

• Likely limitation on number of calls allowed in 
a 20-year period

• Requires cooperation/agreements with 
existing facility owners

• Negotiations will dictate price
• Cost estimates based on similar agreements 

in state
• Amount of improvement of system

Augmentation Wellfield

• Available every year & year-round
• Can be located closer to critical reach to 

reduce losses compared to alternatives 
producing similar volumes upstream in the 
Basin

• Land & infrastructure costs make this one of 
the more expensive alternatives

• Adds to overall depletions
• Implementation: 5-10 years

• Siting to avoid interference with existing wells
• Long-term reliability of aquifer

LWS-MUD 
Interconnection

• Directly and efficiently addresses drought 
impact on potable water supplies

• Provides access to the drought-resistant 
Missouri River as a source

• Implementation: 3-5 years

• Does not directly address low flow conditions 
on the Platte River during drought 

• May reduce pumping demands on municipal 
wells adjacent to the Platte during drought 
conditions

• Infrastructure costs associated with linking 
finished water supplies

• Feasibility of linking water supplies (water 
chemistry, system hydraulics, legal framework, 
etc.)

• One of seven options in LWS’s Water 2.0 
Project

(LPRDCP, 2019, p. 83)



Discussion Questions
Which projects are you still interested in/no longer interested in?
What do you like/dislike about each project?
Do you want to see new calculations for any projects? ($ or cfs)
What do you want to get out of a project?
What other projects would you suggest that meet your 
needs/goals?
What are the next steps? What do you want to accomplish?
Do you want to pursue any of these projects?



dnr.nebraska.gov 

THANK YOU
Caitlin Kingsley, ESIII, Water Planning Division



United States Department of the Interior 
U.S. GEOLOGICAL SURVEY 

Water Resources Discipline 
Nebraska Water Science Center 

5231 South 19th Street 
Lincoln, NE 68512-1271 

August 30, 2022 

Eric Gottschalk 
Lower Platte North Natural Resources District 
PO Box 126 
Wahoo, NE  68066 

Dear Mr. Gottschalk: 

Enclosed is a copy of Joint Funding Agreement No. 23NRJFA00170 for the operation of two 
streamgages at Shell Creek near Columbus and Wahoo Creek at Ashland and one real-time 
groundwater level monitoring site as listed in the enclosed summary of proposed funding.  
The total amount of the agreement is $25,120 or $6,930 for the U.S. Geological Survey and 
$18,190 for the Lower Platte North Natural Resources District.   Funds in the amount of 
$9,750 from the Federal Priority Streamgages Program (FPS), which are not included in the 
above amounts, have been used as a supplement to or in place of Cooperative Matching 
Funds. Please sign the agreement and return by email to aflynn@usgs.gov. Work cannot be 
continued until we receive the signed agreement. 

Work performed with funds from this agreement will be conducted on a fixed-price basis 
under the authority of statute 43 USC 36C.  Billings will be rendered annually in July 2023.  
The results of all work under this agreement will be available for publication by the U.S. 
Geological Survey.   

For more information or any questions concerning this agreement, please contact Jason 
Lambrecht at 402-328-4124. 

Sincerely, 

Steven M. Peterson, Director 
USGS Nebraska Water Science Center 

2 Enclosures 

DUNS No. 949286512 



 

Form 9‐1366 
(May 2018) 

U.S. Department of the Interior 
U.S. Geological Survey 

Joint Funding Agreement 
FOR 

Water Resource Investigations 

Customer #: 6000000136 
Agreement #: 23NRJFA00170 
Project #: NR00GS1 
TIN #: 47‐0542716 
 

     

 Fixed Cost Agreement  YES[ X ] NO[   ] 
 
THIS AGREEMENT is entered into as of October 1, 2022, by the U.S. GEOLOGICAL SURVEY, Nebraska Water 
Science Center, UNITED STATES DEPARTMENT OF THE INTERIOR, party of the first part, and the LOWER 
PLATTE NORTH NATURAL RESOURCES DISTRICT, party of the second part. 
 
1. The parties hereto agree that subject to the availability of appropriations and in accordance with their respective 
authorities there shall be maintained in cooperation streamgages at Shell Creek near Columbus and Wahoo 
Creek at Ashland, and one real-time groundwater level monitoring site, herein called the program. The USGS 
legal authority is 43 USC 36C; 43 USC 50, and 43 USC 50b. 
 
2. The following amounts shall be contributed to cover all of the cost of the necessary field and analytical work 
directly related to this program. 2(b) include In-Kind-Services in the amount of $0.00 
 

(a) $6,930 by the party of the first part during the period 
October 1, 2022 to September 30, 2023 
 

(b) $18,190 by the party of the second part during the period 
October 1, 2022 to September 30, 2023 
 

(c) Contributions are provided by the party of the first part through other USGS regional or national programs, 
in the amount of: $9,750 
 
Description of the USGS regional/national program:  
Federal Priority Streamgages Program 
 
 

(d) Additional or reduced amounts by each party during the above period or succeeding periods as may be 
determined by mutual agreement and set forth in an exchange of letters between the parties. 
 

(e) The performance period may be changed by mutual agreement and set forth in an exchange of letters 
between the parties. 
 

3. The costs of this program may be paid by either party in conformity with the laws and regulations respectively 
governing each party. 
 
4. The field and analytical work pertaining to this program shall be under the direction of or subject to periodic review 
by an authorized representative of the party of the first part. 
 
5. The areas to be included in the program shall be determined by mutual agreement between the parties hereto or 
their authorized representatives. The methods employed in the field and office shall be those adopted by the party of 
the first part to insure the required standards of accuracy subject to modification by mutual agreement. 
 
6. During the course of this program, all field and analytical work of either party pertaining to this program shall be 
open to the inspection of the other party, and if the work is not being carried on in a mutually satisfactory manner, 
either party may terminate this agreement upon 60 days written notice to the other party.  
 
7. The original records resulting from this program will be deposited in the office of origin of those records. Upon 
request, copies of the original records will be provided to the office of the other party. 
 
8. The maps, records or reports resulting from this program shall be made available to the public as promptly as 
possible. The maps, records or reports normally will be published by the party of the first part. However, the party of 
the second part reserves the right to publish the results of this program, and if already published by the party of the 
first part shall, upon request, be furnished by the party of the first part, at cost, impressions suitable for purposes of 
reproduction similar to that for which the original copy was prepared. The maps, records or reports published by 
either party shall contain a statement of the cooperative relations between the parties. The Parties acknowledge that 
scientific information and data developed as a result of the Scope of Work (SOW) are subject to applicable USGS 
review, approval, and release requirements, which are available on the USGS Fundamental Science Practices 
website https://www.usgs.gov/about/organization/science-support/science-quality-and-integrity/fundamental-science-
practices 
 



 

 
9. Billing for this agreement will be rendered annually.  Invoices not paid within 60 days from the billing date will bear 
Interest, Penalties, and Administrative cost at the annual rate pursuant the Debt Collection Act of 1982, (codified at 
31 U.S.C. § 3717) established by the U.S. Treasury. 
 
 
 
 

 USGS Technical Point of Contact 
 

Name: Jason Lambrecht 
 Hydrologic Data Section Chief 
Address: 5231 South 19th 
 Lincoln, NE 68512 
Telephone: (402) 328-4124 
Fax: (402) 328-4101 
Email: jmlambre@usgs.gov 

 

 Customer Technical Point of Contact 
 

Name: Eric Gottschalk 
 General Manager 
Address: PO Box 126 
 Wahoo, NE  68066 
Telephone: (402) 443-4675 
Fax:  
Email: egottschalk@lpnnrd.org 

 
 
 

 USGS Billing Point of Contact 
 

Name: Amanda Flynn 
 Budget Analyst 
Address: 5231 South 19th 
 Lincoln, NE 68512 
Telephone: (402) 328-4144 
Fax: (402) 328-4101 
Email: aflynn@usgs.gov 

 

 Customer Billing Point of Contact 
 

Name: Eric Gottschalk 
 General Manager 
Address: PO Box 126 
 Wahoo, NE  68066 
Telephone: (402) 443-4675 
Fax:  
Email: egottschalk@lpnnrd.org 

 

 
 

 
U.S. Geological Survey 

United States 
Department of Interior 

 
 

Signature 
 
 
By_______________________  

Name: Steven M. Peterson 

Title: Director 

 

 
 

Lower Platte North Natural Resources District 

 
 

Signatures 
 
 
By_______________________ Date: _________ 

Name: 

Title: 
 
 
By_______________________ Date: _________ 

Name: 

Title: 
 
 
By_______________________ Date: _________ 

Name: 

Title: 
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USGS       
FPS

USGS
CMF

LPN
NRD Total

Streamflow Stations

06795500 Shell Creek near Columbus $9,750  $5,990 $15,740 1
06804700 Wahoo Creek at Ashland $6,290 $9,450 $15,740

Subtotal $9,750 $6,290 $15,440 $31,480

Groundwater Station

411005096281502    14N 8E 24 ACD2    Mead $640 $2,750 $3,390

Subtotal $0 $640 $2,750 $3,390

Funding partner totals $9,750 $6,930 $18,190 $34,870

1 USGS FPS funds used in place of CMF funds as match with LPN NRD
 

Table 1.  Summary of proposed funding for the period October 1, 2022 -- September 30, 2023 for the operation of 
two streamgages and one real-time groundwater level monitoring site that are currently supported by the Lower Platte 
North Natural Resources District.

[CMF, USGS, Cooperative matching funds; LPN NRD, Lower Platte North Natural Resources District; FPS, Federal 
Priority Streamgages Program; USGS, U.S. Geological Survey]

Station 
number Station name

Station funding

Footnote 
Code
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