
North Dakota State Water Commission
900 EAST BOULEVARDAVENUE, DEPT 770 . BISMARCK, NORTH DAKOTA 58505-0850

701-328-2750. TTY 800-366-6888 . FAX 701-328-3696 . ]NTERNET http://swc.nd.gov

WATER DEVELOPMENT DIVISION

1.701t 328-2752

November 2I,2014

North Dakota Department of Health
Division of Water Quality
918 East Divide Avenue
Bismarck, ND 58501-1 947

RE: October 2014 Devils Lake Outlets Monthly Discharge and Water Quality Report

Enclosed are the monthly discharge reports for the Devils Lake Outlets for the month of October

2014 and summaries of water quality sample results and flow data. The outlets discharged at full
capacity with a few exceptions for routine maintenance, and discharges from the East End Outlet

were reduced to 300 cfs because of water quality restrictions. (Figure 1).

Sulfate levels exceeded 75\mglL at the sampling location near Pekin on October 3, October 10,

and October 14th.

The attached tables contain average daily outlet discharges and water quality results from
samples collected from the outlets and the corresponding upstream and downstream locations.

Also included are average daily stream flow data and conductivity data obtained from the USGS

gaging stations located upstream and downstream of the outlets.

If you have any questions, please contact me at (70I) 328-4948.

Sincerely,

þ 7''1",/-

Jonathan Kelsch P.E.

Head, Construction Section

JK:MSV/:416-10

JACK DALRYMPLE, GOVERNOR

CHAIR ttAN

TODD SANDO, P.E.

CHIEF ENGINEER AND SECRETARY
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Figure 1: Devils Lake Outlet Discharge Summary



O UTLET O P ERATO R N AM E/AD DRESS

NAME: ND State Water Commission
ADDRESS: 900 E Boulevard Avenue,

Bismarck ND 58505

MONTHLY DISCHARGE REPORT

LOCATION: WEST END OUTLET

10t1t14
START DATE

10t31t14
END DATE

MONITORING PERIOD

3l Days

FACILITY: Devils Lake Outlet Project

LOCATION: Benson Co, ND

Devils Lake West Outlet discharged 14,541 ac-ft over

ac-ft - Acre feet
SU - Standard Units
pS/cm - Microsiemens per Centimeter at 25 degrees Celsius
mg/L - Milligrams per liter or parts per million
cfs - Cubic feet per second
NA - Not available

OUTLET DISCHARGE

7 DAYAVERAGE OF SULFATE

SULFATE

SPECIFIC CONDUCTANCE

PH

PARAMETER

NAME AND TITLE

SIGNATURE

545

NA

8.60

MINIMUM

143

541

MAXIMUM

248

575

577

NA

8.74

JONATHAN KELSCH, HEAD, CONSTRUCTION
SECTION

fr. %r""\
236

557

557

NA

8.69

AVERAGE

cfs

mq/L

mq/L

uS/cm

SU

UNITS

DATE

11t21t14

Continuous

2 x Week

2 x Week

Continuous

2 x Week

SAMPLING
FREQUENCY

GRAB

GRAB

Recorder

GRAB

TYPE

COMMENT AND EXPLANATION OF ANY VIOLATIONS

Summary of individual sample results and flow data for outlet, upstream & downstream monitoring locations attached.

TELEPHONE NUMBER

701-3284948

Recorder

Page 1 of 11



O U T LET O P ERATO R N A M E/AD DRESS

NAME: ND State Water Commission
ADDRESS: 900 E Boulevard Avenue,

Bismarck ND 58505

MONTHLY DISCHARGE REPORT

LOCATION: EAST END OUTLET

10t1t14
START DATE

10131t14

END DATE
MONITORING PERIOD

3l Days

FACILITY: Devils Lake Outlet Project

LOCATION: Ramsey, Benson, Nelson, ND

Devils Lake East Outlet discharged 20,121 ac-ft over

ac-ft -Acre feet
SU - Standard Units
pS/cm - Microsiemens per Centimeter at 25 degrees Celsius
mg/L - Milligrams per liter or parts per million
cfs - Cubic feet per second
NA - Not available

NAME AND TITLE

SIGNATURE

OUTLET DISCHARGE

7 DAYAVERAGE OF SULFATE

SULFATE

SPECIFIC CONDUCTANCE

PH

PARAMETER

74

927

915

NA

8.63

MINIMUM

971

NA

8.71

MAXIMUM

372

965

JONATHAN KELSCH, HEAD, CONSTRUCTION
SECTION

,/^ Y,/J^
327

942

942

NA

8.69

AVERAGE

DATE

11t21t14

cfs

mq/L

mo/L

uS/cm

SU

UNITS

Continuous

2 x Week

2 x Week

Continuous

2 x Week

SAMPLING
FREQUENCY

TELEPHONE NUMBER

701-3284948

Recorder

GRAB

GRAB

Recorder

GRAB

TYPE

COMMENT AN D EXPLANATION OF ANY VIOLATIONS

Summary of individual sample results and flow data for outlet, upstream & downstream monitoring locations attached

Page 2 of 1-1



O UTLET O P ERATO R N AM E/AD DRESS

NAME: ND State Water Commission
ADDRESS: 900 E Boulevard Avenue,

Bismarck ND 58505

MONTHLY DISCHARGE REPORT

LOGATION: UPSTREAM OF THE WEST END OUTLET (FLORA)

10t1t14
START DATE

10t31t14
END DATE

MONITORING PERIODFACILITY: Devils Lake Outlet Project

LOCATION: Benson Co, ND

otes:

SU - Standard Units
pS/cm - Microsiemens per Centimeter at 25 degrees Celsius
mg/L - Milligrams per liter or parts per million
cfs - Cubic feet per second
USGS streamflow and specific conductance data courtesy of the USGS
USGS data are provisional and subject to revision

PH

PARAMETER

NAME AND TITLE

SIGNATURE

FLOW INSTREAM

7 DAY AVERAGE OF SULFATE

SULFATE

SPECIFIC CONDUCTANCE

16

354

342

1,570

8.48

MINIMUM

22

436

426

1,770

8.59

MAXIMUM

19

390

385

1.652

8.55

AVERAGE

JONATHAN KELSCH, HEAD, CONSTRUCTION
SECTION

,h V'It-L

mo/L

mo/L

uS/cm

SU

UNITS

DATE

11t21t14

cfs

Continuous

2 x Week

SAMPLING
FREOUENCY

Continuous

2 x Week

2 x Week

GRAB

TYPE

COMMENT AND EXPLANATION OF ANY VIOLATIONS

Summary of individual sample results and flow data for outlet, upstream & downstream monitoring locations attached.

TELEPHONE NUMBER

701-328-4948

Recorder

GRAB

GRAB

Recorder

Page 3 of 1-1



O U T LET O P E RATO R N AM E/AD DRESS

NAME: ND State Water Commission
ADDRESS: 900 E Boulevard Avenue,

Bismarck ND 58505

FACILITY: Devils Lake Outlet Project

LOCATION: Eddy Co, ND

MONTHLY DISCHARGE REPORT

LOCATION:

10t1t14
START DATE

10131t14

END DATE
MONITORING PERIOD

DOWNSTREAM OF THE WEST END OUTLET (BREMEN)
UPSTREAM OF THE EAST END OUTLET

SU - Standard Units
pS/cm - Microsiemens per Centimeter at 25 degrees Celsius
mg/L - Milligrams per liter or parts per million
cfs - Cubic feet per second
USGS streamflow and specific conductance data courtesy of the USGS
USGS data are provisional and subject to revision

PARAMETER

NAME AND TITLE

SIGNATURE

FLOW INSTREAM

7 DAYAVERAGE OF SULFATE

SULFATE

SPECIFIC CONDUCTANCE

PH

191

537

534

1,780

8.65

MINIMUM

262

568

571

1,840

8.77

MAXIMUM

JONATHAN KELSCH, HEAD, CONSTRUCTION
SECTION

h ?¿/*Q
245

547

548

1,818

8.70

AVERAGE

DATE

11t21t14

cfs

mo/L

mq/L

uS/cm

SU

UNITS

Continuous

2 x Week

2 x Week

Continuous

2 x Week

SAMPLING
FREOUENCY

COMMENT AND EXPLANATION OF ANY VIOLATIONS

Summary of individual sample results and flow data for outlet, upstream & downstream monitoring locations attached.

TELEPHONE NUMBER

701-3284948

Recorder

GRAB

GRAB

Recorder

GRAB

TYPE

Page 4 of 1-1-



O U T LET O P ERATO R N AM E/AD DRESS

NAME: ND State Water Commission
ADDRESS: 900 E Boulevard Avenue,

Bismarck ND 58505

FACILITY: Devils Lake Outlet Project

LOCATION: Nelson Co, ND

SU - Standard Units
pS/cm - Microsiemens per Centimeter at 25 degrees Celsius
mg/L - Milligrams per liter or parts per million
cfs - Cubic feet per second
NA - Not available

MONTHLY DISCHARGE REPORT

LOCATION: DOWNSTREAM OF THE EAST END OUTLET (PEKIN)

10t1t14
START DATE

MONITORING PERIOD

10t31t14
END DATE

SULFATE

SPECIFIC CONDUCTANCE

oH

PARAMETER

NAME AND TITLE

SIGNATURE

FLOW. INSTREAM

7 DAYAVERAGE OF SULFATE

8.49

MINIMUM

NA

705

703

NA

NA

762

770

NA

8.62

MAXIMUM

NA

735

733

NA

8.57

AVERAGE

JONAÍHAN KELSCH, HEAD, CONSTRUCTION
SECTION

,fu %M

mq/L

mq/L

uS/cm

SU

UNITS

DATE

11t21t14

cfs

2 x Week

Continuous

2 x Week

SAMPLING
FREQUENCY

Continuous

2 x Week

GRAB

Recorder

GRAB

TYPE

COMMENT AND EXPLANATION OF ANY VIOLATIONS

Summary of individual sample results and flow data for outlet, upstream & downstream monitoring locations attached.
Sulfate concentrations within some samples exceeded 750 mg/L.

TELEPHONE NUMBER

701-328-4948

Recorder

GRAB

Page 5 of 11-



Notes:
cfs - cubic feet per second
pS/cm - Microsiemens per Centimeter
ft3 - cubic feet
l\lgal - Millions of Gallons
Acft-Acre Feet
USGS streamflow and specific conductance data are preliminary and courtesy of the USGS
NC - Not calculated

Daily Outlet Discharge and Upstream and Downstream Flows
Devils Lake Outlets

North Dakota
State Water Commission

Min¡mum

10130114
10t29t14

10127114
10t26t14
'lol25l14
10t24t14
10t23t14
'lol22l14
'lot2'114
1|.lt20114
10t19t14

10117 114

10t16t14
10t15t14
'lot14t14

'tot12t'14
10t11t't4

10t9t'14
10tat14

'lot6t14
10t5t14
10t4t14
10t3t14

1011114
Date

11

19

16
21
2'l
tv

21

17
20
20

22
19
20

16
18
18

'f8

19
20

20
19

17
17

l6

16

Average
Streamflow
USGS Gage

lcfs)

't 600

I 6aO

1 tiao

1 770
1 5/U

't 630

'l 610

'l 740
1,750
1 770

Average
Specific

Conductance
USGS Gage

(uS/cm)

Above West End Outlet -
Shevenne R¡ver near Flôre

I 652

t,Þcu
I 640
1 630

I 630
1 620

1 590
1,580
1 570
1 570
I 580
I 590

1 6?0
1 630
1.640
1 650
1.660
1 670
1.690
1.710
I 690
1 ,690

1 700
1.710

24

24

2A

?4

74

14

7A

1

?

241

236

244

241

246

214
245
245
248

241

222
242
239
245
245
245
245
246
242

239
242

22A
234

Average
Daily Outlet
Discharge

lcfs)

21.462.000

21.182.OOO

21 167 000

21 .1 55.000

20 684 000

21 217 000

21 446 lJ00

20 782 000
20.926.000

2't 264 000

I 8 454 000

21 462000
20,621.000
20 86 f 000
20.725.OOO

19 186 000
20.902.000
20 680 000

21 '147 000
21 163 000
21.197.OOO

20 925 000

20.922.OOO

1 9 696 000
20.231.000

Total Daily

Volume 1ft3)

Wesf En¡l ôr¡flef

14.541

4 734

20 432 129

?55

191

256

?51

191

?t\2

7??

?58

253

245

251

245
262

25'l
226

252
249
251
254

255
256

247
245

248
224
233
250

Average
Streamflow
USGS Gage

lcfsl

244
254

194

254
256

254
250

1 810

1 ¡l2ll

1 440

1 440

1 8?(l

1 800

1 47t]

1 tao

1 7RO

1 AOO

1.E20

1.840

1 818
1,E40

t,tóu

1 790
1.800

1 800

I 800

1 420
1.830
1 840
1.E40

1 440
'1.840
I 840

't,840

1 840

'f 8f0
1 .8't 0

1 810
1.420
1 810
1.420

Average
Specifìc

Conductance
USGS Gage

luS/cm)

OutleuAbove East End
Outlet -Sheyenne River

3ti3

:l6tì

753

316

746

3/O

352

2fa4

361

74

347

327
372

368
370
371

334
368
370
338

371
372

37'l
254

353
354
74

287

Average
Daily Outlet
Discharge

lcfs)

fotal lAc-ftì
folâl fMoelì

3u2

264
226

365

366 31 594 000

3'1.832.000

31.776.000

32.'152,000

6 556

28,273,613

26 074 000

23 139 000
't9 542 000

31 551 000
30.002.000

31 736 000

31 952 000
32,023.000

28 8't9 000

31 925 000
29.192 000

32 054 000
32 152 000

32 038 000
21.922.OOO

30 458 000
30.576.000
6 379 000

24.791.OOO

Total Daily

Volume lff ì

East End Outlet

20.121

139

33R

176

391

414

253

41/

406

150

4t)1

338
423

407
406
408

405
414
413
386

423
421

l8l
139

183
291
157
332

Average
Streamflow
USGS Gage

lcfs)

32t

246
284

416

412
4't3

411

? 84tl

7 44rl

? 42l)

? 47rl

2 853
3,020

3 020

2.830

2 850
2.840
2 440
2.840

2 850

2 840

2.620

Average
Specific

Conductance
USGS Gage

luS/cmì

Below East End Outlet -
Tolna Coulee near Tolna

544

693

fì5fì

651

fì:t5

695

tot)

700

5f;?

662
701

697

695

686
684
674
650

698

698
70'l
700
691
676

613
bub

548

624
646
665
685

Average
Streamflow
USGS Gage

lcfs)

60/
66R
691

? ?50

2.250

2 -45tj

? 2fJlJ

2 190

? l¡ltl

2 190

7 tì5(l

2 360

7 :44lJ

2320

2,210
2'190
2.200

Average
Specif¡c

Conductance
USGS Gage

luS/cm)

Below East End Outlet -
Sheyenne River near

Coooerstown

2 245
2.360

2 340
2.350

2 350

2 340
2.320
2290
2.210
2 )AO
2260

2 ?40
2 250

2 240
2.230

2'140
2.1 90

2 050
2,080

2220

56?

610

6'15

599

609

:ao')

54ti

495

490

466

Total fAc-ftì

Tôtål lMdalì

564
617

508

532
611

576
611

611
616
606
611

511
455
556

609
5E3

o tô
þtt
598
613

523
595

302
521

Average
Daily Outlet
D¡scharge

lcfs)

48 005 000

50.347.O00

53.349.000

45 2t3 000

5 t 639 000

Sum of Outlets

34.662

11 294

4A 705 742
53.349.000

43 92f 000

45 944 000
52.81 5 000
42 331 000
49 807 000
52,176,OOO

52 828 000
53.1 98.000
52 397 000
52.813.000

39 286 000

52 605 000

53 131 000
53 217 000

52 963 000

51 380 000

26 075 000
45.O22.OOO

Total Da¡ly

Volume lfÉ)

Page 6 of 11



Sheyenne River Upstream of West End Outlet near Flora
Monthly Water Quality Summary

Devils Lake Outlet Discharge Report

Total
Suspended

Solids
lmo/Ll

No. of days
included in the
7 day Rolling

AveraoeDate Time

Specific
Conductance
USGS Gage

(uS/cm) PH

Sulfate
(mq/L)

7 Day Rolling
Average of Sulfate

(mq/L)
10t1t14
ot2t14

406 436 NA 710t3t14 8i2O 1,750 E.5(
10t4t14
10t5t14
10t6t14

5tot7t14 8:00 1.690 388 397 <5 7

10t8t14
10t9t14

710t10t14 10:15 't.720 8.52 426 407 NA
10t11t14

'tot13t14
857 391 409 NA 710t14t14 7:55 1,660

394 NA 710t16t14 8:15 1.640 6.48 366
10t17t14
'tot18t14
10t19t14
10t20t14

7'tot21t't4 8:10 't.570 8.57 342 354 21

10t22t14
9'25 1.580 8.55 366 354 NA 71

'tot24t14
10t25t14

10t27t14
853 381 374 NA 710t28t14 8:10 1,630

10t29t14
397 389 NA 710t30t14 9:05 1,640 6.56

10t31t14
342 354 21Min¡mum 1,570 6.4

1 750 859 426 436 21Maximum
21Averaoe 1.653 8.55 385 390

Notes:
pS/cm - Microsiemens per Centimeter at 25 degrees Celsius
mg/L - Milligrams per liter or parts per million
NA- NotAnalyzed
USGS specific conductance data courtesy of the USGS
USGS data are provisional and subject to revision
Italic font denotes preliminary result

@ North Dakota
State Water Commission

Page 7 of 1L



West End Outlet
Monthly Water Quality Summary

Devils Lake Outlet Discharge Report

No. of days
included in the
7 day Rolling

AveraoeDate Time oH
Sulfate
lmo/L)

7 Day Rolling
Average of Sulfate

(mq/L)

Total
Suspended

Solids
(mq/L)

10t1t14
'tot2t14

5, NA 7'tot3t14 8:30 8.70 545
10t4t14
10t5t14
10t6t14
10t7t14 8: l5 8.74 551 548 22 7
10t8t14
10t9t14
'tot10t't4 l0:30 8.60 572 562 NA 7
10t11t14
10t12t14
10t13t14

577 575 NA 710t14t14 8:05 8.73
10115114

NA 710t16t14 8:00 8.71 551 56
10t17 t14
10t18t14
10t19t14

10t21t14 8:19 8.69 558 555 19 7

10t22t14
9:45 8.7'l 559 559 NA 7

10t24t14
10t25t14
10t26t14
10t27t14

868 548 554 NA 710t28t14 E:25
10t29t14

55. NA 710t30t14 9:2O 6.66 556
10t31114

5¡ 19M¡nimum 8.60 545
Marimum 8.74 577 575 22
Averaoe 8.69 557 557 21

Notes:
mg/L - Milligrams per liter or parts per million
NA - Not Analyzed
Italic font denotes preliminary result

North Dakota
Stale Water Commission

Page 8 of L1



Sheyenne River Downstream of West End OutleUUpstream of East End Outlet near Bremen
Monthly Water Quality Summary

Devils Lake Outlet Discharge Report

Notes:
pS/cm - Microsiemens per Centimeter at 25 degrees Celsius
mg/L - Milligrams per liter or parts per million
NA - Not Analyzed
USGS specific conductance data courtesy of the USGS
USGS data are provisional and subject to revision
Italic font denotes preliminary result

Sulfate
lmo/Ll

7 Day Rolling
Average of Sulfate

lmo/Lì

Total
Suspended

Solids
lmo/Ll

No. of days
included in the
7 day Rolling

AveraoeDate Time

Specific
Conductance
USGS Gage

luS/cm) PH
'tot1t14
10t2t14
1t.)t:4t14 8:00 1 810 8.67 53S 540 NA 7
10t4t14
10t5t14
10t6t14
10t7t14 7i3O 1.820 8.70 544 542 34 7
1|.ltÍ,t14
10t9t14

10t10t14 9:55 1,850 8.69 565 555 NA 7
10t't1t14
10t12t14
10t13t14
10t14t14 7:3O 1.840 871 57',l 568 NA 7
10t15t14

1 840 865 540 559 NA10t16t14 E:40
10t't7t't4
10t18t14

10t20t't4
10t21t14 7:4O 1.830 E.6E 534 537 33 7
10t22t14
'tot23t14 8:50 1.810 8.75 541 538 NA 7
10t24t14
'tot25t14
10t26t14

466 542 539 NA10t27t14 7'.40 1,E00
'tot28t14
'tot29t14

8:35 't.780 877 555 549 NA 7
10t31t14

M¡n¡mum 1.74O E_65 534 53t 33
Maximum 1.850 8.77 571 568 34

E.70 548 547 34Averaqe 1.820

@ North Dakota
State Water Commíssion

Page 9 of 11



East End Outlet
Monthly Water Quality Summary

Devils Lake Outlet Discharge Report

Date Time DH
Sulfate
(mq/Lì

7 Day Rolling
Average of Sulfate

(mo/L)

Total
Suspended

Solids
lmo/L)

No. of days
included in the
7 day Rolling

Averaqe
1íil1 t14
10t2t14
10t3t14 13:00 8.70 931 927 NA 7
10t4t14
10t5t14
10r6t14
10t7t14
10t8t14
10t9t14
10t10t14 8:20 869 959 959 NA 7
1Qt11t14
10t121'14

10t13t14
a 7'l 97 96s NA10t14t14 9:20

10t15t14
10t16t14 10:10 8.69 941 957 NA 7

10t18t14
10t19t14
10t20t14
10t21t14 9:35 8.68 921 931 22 7
10t22t14
10t23t14 13:4O 870 945 933 NA 7
10t24t14
1Qt25t14
10t26t',t4
10t27t14

9:40 863 91! 930 NA
10t29t14
10t30t14 9:45 8.68 951 933 NA 7
10t31t14

Minimum 863 915 927
Maximum 8.71 971 965
Averedê 869 942 942

Notes:
mg/L - Milligrams per liter or parts per million
NA - Not Analyzed due to operation constra¡nts
Italic font denotes preliminary result

North Dakota
State Water Comm¡ssion

Page 10 of 11



Sheyenne River Downstream of East End Outlet near Pekin
Monthly Water Quality Summary

Devils Lake Outlet Discharge Report

Notes:
mg/L - Milligrams per liter or parts per million
NA - Not Analyzed
Italic font denotes preliminary result
Bold font denotes sample sulfate concentrat¡on exceeds 750 mg/L

North Dakota
State Water Commiss¡on

Time oH
Sulfate
fmo/Ll

7 Day Rolling
Average of Sulfate

lmo/Ll

Total
Suspended

Solids
f mo/Ll

No. of days
included in the
7 day Rolling

AveraoeDate
10t1t14
10t2t14
10t3t't4 l3:30 854 770 748 NA 7
10t4t't4
10t5t14
10t6t14

2A 710t7t14 10:10 8.58 715 743
1\tat14
10t9t14

740 NA 710t10t14 7:45 8.49 765
10t11t14
10t12t14
10t13t14
10t14114 9:46 8.62 758 762 NA 7
10t15t14

9:45 854 708 744 NA 7
10t17t14
10t18t14
10t19t14
10t20t14

714 27 710t21t14 10:15 6.59 726
10t22t14
10t23t14 11 :05 8.57 739 734 NA 7

10t24t14
10t25114
10t26t14
10t27t14
10t28t14 l0:00 8.58 707 723 NA 7

10t29t14
10t30t14 9:25 8.61 703 705 NA 7
10t31t14

Minimum 449 703 705 27
Maximum 8.62 770 762 28

857 733 735 28Averaqe
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