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Introduction 

In January 2011, Leonard Rice Engineers Inc. (LRE) completed a memo report for the North 

Platte and South Platte NRDs detailing the occurrence, extent and elevation of fractured Brule 

Formation within part of the Western Model Unit (WMU) area.  When the NRDs requested the 

study, a map was provided showing five (5) priority areas along the North Platte River, Pumpkin 

Creek, and Lodgepole Creek (Figure 1).  LRE’s report covered only priority area one along 

Lodgepole Creek.  The NRDs have requested that the Department of Natural Resources (DNR) 

conduct a similar study for the remaining priority areas.  This report details the occurrence, 

extent, and elevation of fractured Brule Formation in priority areas two through five.  Additional 

background on the Brule formation may be found in the original memo titled “Brule Formation 

Fractures in NRD Priority Area 1 – Preliminary Results” and dated January 3, 2011. 

Methods 

The same methods were used for this study as were used by LRE for their study.  DNR examined 

1,436 well logs from the COHYST database and 891 other well logs from the Nebraska 

Department of Natural Resources database.  The logs were examined and the data were entered 

into an Excel spreadsheet that included the depth to the top of the Brule Formation, the depth to 

the top of the fractured zone, and the depth of the well along with other information.  This 

spreadsheet is included in electronic format with this report.  When the well logs were examined, 

they were assigned to one of the following categories:  

 Fractured – the log describes the Brule formation as fractured, broken, or as having 

pedotubules. 

 Some Fractures – the log describes the formation as having fractured zones with some 

distinct zones of unfractured Brule. 

 Probably Fractured – The log lists areas of the Brule Formation as having lost 

circulation or no returns or the log does not indicate that the Brule is fractured, but the 

well is screened in and producing water from the Brule Formation. 

 Possibly Fractured – The log does not indicate the Brule is fractured and there is no 

completion data for the well, but most of the well is drilled into the Brule Formation. If 

most of the well is in the Brule Formation, it is possibly producing from the Brule 

Formation and it is possible that the Brule is fractured. The drawback in this assumption 

is that the well may not be producing water. Many of the wells from the state database do 

not provide information on use or production. They may have been test holes or 

monitoring wells that were not intended to produce water. 

 Not Fractured – These are logs from monitoring wells drilled into the Brule that do not 

indicate that the Brule is fractured or test holes that never produced water. It also includes 

wells that were barely drilled into the Brule Formation, indicating that it did not produce 

water from the Brule in that area. This assumes that the drillers creating the logs would 



 

 

have included enough detail in their logs to mention fractures if fractures were present. In 

many instances, this may not be the case. 

After the wells were categorized, they were plotted in ArcMap and elevations were extracted 

from the Nebraska 10 meter DEM (Figure 2).  Then the depth to top of Brule and depth to 

fractures were subtracted from the surface elevation to provide elevations for the top of the Brule 

Formation and the top of the fractured zone.  The elevation of the bottom of the well was already 

included in the database. 

Maps were created showing the elevation of the top of the highest fractured zones in the wells 

where the Brule formation was completely fractured or had zones of fractures.  In wells that were 

probably fractured or possibly fractured, the elevation of the top of the Brule Formation is 

shown.  In wells that did not contain fractured Brule, the elevation of the bottom of the well is 

shown.  This was done to see if these wells without fractured Brule were not deep enough to 

reach the fractured zone.  It did not appear that this was the case.  After these wells were plotted, 

the depth to the top of the fractured Brule zone was contoured by hand (See Figure 3). 

Results 

The results show that fracturing is not continuous throughout the Brule Formation.  Fractures are 

not found in large zones either, but fracturing appears to more extensive than previously mapped 

by Cannia et al., 2006.  The LRE report indicates that the elevation of fractures in Priority Area 1 

generally decreases from west to east.  The results of this study indicate that in priority areas 

two, three, and five the elevation of the zone of fractured Brule increases to both the north and 

south away from the North Platte River.  Figures 4 through 7 show contouring in priority areas 

two through five.  The pattern of fractures in priority areas two through five does not appear to 

be consistent with the fractures mapped in priority area one in the LRE report.  It may be 

beneficial to re-examine priority area one in context of the larger area now that more data are 

available.   
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Figure 4a

Elevation of Brule Fractures
in Priority Area Two

3 Legend
NRD Priority Areas
Extent of Brule fractures mapped
       by Cannia et al., 20061

! Some Fractures - with elevation of 
       fractures (ft)

! Probably Fractured - with elevation 
       of top of Brule (ft)

! Possibly Fractured - with elevation 
       of top of Brule (ft)

! Not Fractured - with elevation of 
       bottom of well (ft)

! Fractured - with elevation of 
       fractures (ft)

Elevation of Brule fractures (ft)
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Figure 4b

Elevation of Brule Fractures
in Priority Area Two

3 Legend
NRD Priority Areas
Extent of Brule fractures mapped
       by Cannia et al., 20061

! Some Fractures - with elevation of 
       fractures (ft)

! Probably Fractured - with elevation 
       of top of Brule (ft)

! Possibly Fractured - with elevation 
       of top of Brule (ft)

! Not Fractured - with elevation of 
       bottom of well (ft)

! Fractured - with elevation of 
       fractures (ft)

Elevation of Brule fractures (ft)

1Cannia, J. C., Woodward, D., and Cast, L. D., 2006,
"Cooperative Hydrology Study COHYST Hydrostratigraphic
Characterization Report."

±
June 29, 2011

0 2 41
Miles

Map produced for North and South Platte NRDs
by Nebraska Department of Natural Resources



!

!

!

!

!!

!!

!
!

!

!

!
!

!

!

!

!

!

!

!!

!

!
!

!

!

!

!
!

!!
!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!

!
!!

!

!

!

!

!
!! !

!

!

!

!
!
!

!

!

! !

!

! !!!! !

!!!!
!

!

!

!

!

!

!!

!!

!

!!

!

!!

!

! !

!

!!

!
!

!!
!

! ! !!

! !!

!!

!

!

!

! !

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!! !

!

!!

!

!

!

!

!

!

!

!!

!!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!
!! !!

!

!

!!

!

!!
!! !

!

!!

!

!

!

! !

!

!

!

!!

!

!!
!

!!

!

!
!

!
!

!

!

!
!

!

!

!

!!! !!

!

!

!!

!
!

!

!
!

!

!!

!! !

!!

!

!

!

!

!

!

!

!

!
!!

!

!
!

!! ! !

!

!

!

!

!

!
!

!

!

!

!!!
!

!!

!

!
!!

!

!

!

!

!!!

!!

!!

!
!

!!
!!

!

!

!

!

!
!

!

!
!

!

!

!

!
!!

!!

!
!

!
!

!!

!
!

!!!!

!!

!

!!

!

!

!!
!

!
!

!

!

!

!

!
!

! ! !

!
! !

!
!

!

!
!
!
!
!
!!!

!
!!

!

!

!

!

!

!

!!

!

!
!

!

!

!!

!

!

! !

!

!

!
!

!

!

!

!
!!

!
!

!!

!

!

!!

!

!

!

!
!!

!!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

! !

!

!!

!

!

North Platte Riv

Fairfield Seep

Fairfield Seep

Minatare Drn

Ninemile Crk

4500 4400

4100

4300

4200

4000
3900

Willo
w C

rk

Pumpkin Crk

Lawrence Frk

Kiowa Crk

3879

4124

4598

3836

4222

4235

4418

4509

4450
4452

4480

4479

4342

4043

4389

3908

4000
4019

43114359

4008

4123

4105

4275

4637

4443

4512

4008

4390

4431

4501 4196

4049

4117
4329

4226

42934293

44014353
4392 4353

4533
4470

45124542 4467
4547

4328

4415

41314517 4496

3880

4442

43164461

4465

4433
4449

4340

4413
4399

4488

4403

4280

4273

4380

3821

4563

4101
41104120

4051

4361
3980 44254416 4419

4501

4041

4431

4384

4528
4191

4220

4407

4123

4222

430242374237

4408

4299

4295

4246

3790

3912
39143888
3917

3884

38643866
38673884

3841

385338743903

4044
4057

4057
4057

4020

4041

4047

4050
4054 4071

4133
4093 4082

4196

4319

4110
4096

41324132
4132

41444133
41434143

4156
41444143

4138

4567

4300

4187

417741774198

4247

41654169

4203

4236

4331

4382

43944440

4532
4578

4554

4337

4285
421342194238

4279

42204243
4240

42534283
4276

4428

4341

4388

4508

4401

43514328

43564356

43414333 4295

44074446

4611

4567

4496

43614360

43414360

4394

4386

44564451
44504480

4380

4417
4413

44924441

4449

4510
4455

4434

44054405

4421
4429
4429

4436
4439

44624441

4490

4525

4469

4536

4503
4482

44944488

4463
44324458

44594461

4464
4505

4436 44944516
4511

4499

4541

4905

3760

382638303906

40023986
3936394040704067

4005

3920

4017
4011

4035

4055
4056

4052
4052

4024

4199

4231

4130

4098
4095

4013

3951

4120
4162

4104
4084

40904081
40844158

4155

4210
4229

4019

4150

4146

4239

4238

4309

4413

4492

42504205

4310

4315

4241

4237

4264

4209

4367

4538

4484

4409 4396

4397

4307

4306

4081

4428

4414
4415

4400

4121

4515

4494

4502

3851

4062

4224
4222

4220
4231

4136

4333
4333

4420

4135

4241
4241

4145

4228

4264

4444

4448

Figure 5a

Elevation of Brule Fractures
in Priority Area Three
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Figure 5b

Elevation of Brule Fractures
in Priority Area Three
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Elevation of Brule Fractures
in Priority Area Four
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       by Cannia et al., 20061
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Figure 7a

Elevation of Brule Fractures
in Priority Area Five

Legend
NRD Priority Areas
Extent of Brule fractures mapped
       by Cannia et al., 20061

! Some Fractures - with elevation of 
       fractures (ft)

! Probably Fractured - with elevation 
       of top of Brule (ft)

! Possibly Fractured - with elevation 
       of top of Brule (ft)

! Not Fractured - with elevation of 
       bottom of well (ft)

! Fractured - with elevation of 
       fractures (ft)

Elevation of Brule fractures (ft)

1Cannia, J. C., Woodward, D., and Cast, L. D., 2006,
"Cooperative Hydrology Study COHYST Hydrostratigraphic
Characterization Report."
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Figure 7b

Elevation of Brule Fractures
in Priority Area Five

Legend
NRD Priority Areas
Extent of Brule fractures mapped
       by Cannia et al., 20061

! Some Fractures - with elevation of 
       fractures (ft)

! Probably Fractured - with elevation 
       of top of Brule (ft)

! Possibly Fractured - with elevation 
       of top of Brule (ft)

! Not Fractured - with elevation of 
       bottom of well (ft)

! Fractured - with elevation of 
       fractures (ft)

Elevation of Brule fractures (ft)

1Cannia, J. C., Woodward, D., and Cast, L. D., 2006,
"Cooperative Hydrology Study COHYST Hydrostratigraphic
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