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I. INTRODUCTION 

This Administrative Order on Consent (Consent Order) is entered into voluntarily by the 

U.S . Environmental Protection Agency, Region 8 (EPA), and Crestwood Equity Partners, LP 

(Crestwood). The objective of this Consent Order is to carry out the goals of the Clean Water 

Act (CWA), 33 U.S.C. § 1251 el seq., to "restore and maintain the chemical, physical, and 

biological integrity of the Nation's waters," by requiring Crestwood to address the past 

discharge, and the threat of present and future discharges, of produced water to Lake Sakakawea 

and a tributary thereof arising from Crestwood's Phase IA Pipeline produced water spill. 

STATUTORY AUTHORITY 

This Consent Order is issued under section 309(a)(3) of the CWA, 33 U.S.C. § 

13 I 9(a)(3), which authorizes the EPA to issue an order requiring compliance by a person found 

to be in violation of certain provisions of the CW A. The authority to execute this Consent Order 

has been delegated to the undersigned EPA official. The Consent Order is based on a violation 

of section 30 I (a) of the CW A. 33 U.S.C. § 1311 (a), which among other things, prohibits the 

discharge of pollutants into navigable waters except as in compliance with section 402 of the 

CW A. 33 U.S.C. § 1342. 



PARTIES BOUND 

This Consent Order shall apply to and be binding upon the EPA and upon Crestwood and 

its affiliates Arrow Pipeline, LLC; Arrow Water, LLC; and Arrow Midstream Holdings, LLC; 

and the officers, employees, agents, successors, and assigns of Crestwood and its affiliates. The 

signatories to this Consent Order certify that they are authorized to execute and legally bind the 

parties they represent to this Consent Order. No change in the ownership or operation of 

Crestwood's Phase IA Pipeline shall alter Crestwood's responsibilities under this Consent Order 

unless the EPA, Crestwood and the transferee agree in writing to allow the transferee to assume 

such responsibilities. Additionally, 30 calendar days prior to such transfer, Crestwood shall 

notify the EPA at the addresses specified in paragraph 41 below. 

IV. STATEMENT OF THE PARTIES 

The following FINDINGS OF FACT AND LAW are made solely by the EPA. In 

signing this Consent Order, Crestwood neither admits nor denies the FINDINGS OF FACT 

AND LAW. As such, and without any admission of any fact or liability, Crestwood consents to 

issuance of this Consent Order and agrees to abide by all of the conditions herein. Crestwood 

waives any and all claims for relief and otherwise available rights or remedies to judicial or 

administrative review which Crestwood may have with respect to any issue of fact or law set 

forth in this Consent Order including, but not limited to, any right of judicial review of this CW A 

section 309(a)(3) Consent Order under the Administrative Procedure Act, 5 U.S.C. §§ 701-706. 

Crestwood further agrees not to challenge the jurisdiction of the EPA or the FINDINGS OF 

FACT AND LAW below in any proceeding brought by the EPA to enforce this Consent Order or 

in any action under this Consent Order. 
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V. FINDINGS OF FACT AND LAW 

Background 

1. Crestwood maintains its principal place of business at 700 Louisiana Street, Suite 2550, 

Houston, Texas 77002. Crestwood directly owns Arrow Midstream Holdings, LLC (Arrow 

Holdings), which owns Arrow Pipeline, LLC (Arrow Pipeline), which owns the Phase lA 

Pipeline (Pipeline). Arrow Pipeline and its i1mnediate owner Arrow Holdings are affiliates of 

Crestwood's other subsidiaries. 

2. Crestwood is a "person" as defined in section 502(5) of the CWA, 33 U.S.C. § 1362(5), 

and 40 C.F.R. § 122.2. 

3. Crestwood acquired 100% of the membership interests of Arrow Holdings and became 

the owner of Arrow Pipeline and the Pipeline on November 8, 2013. The Pipeline, which begins 

at Latitude 47.789372 / Longitude -102.641881 and ends at Latitude 47.778920 / Longitude -

102.649041, nms on and/or through the exterior boundaries of the Fort Berthold Reservation, 

North Dakota (Reservation) for the purpose of conveying produced water from oil and gas 

operations in the area to disposal wells. 

4. The Three Affiliated Tribes of the Mandan, Hidatsa and Arikara Nations (Tribes) do not 

own, manag·e or control the Pipeline. Crestwood is the grantee under certain Grants of Deed of 

Easement from the Bureau of Indian Affairs, and is authorized in accordance with 25 U.S.C. §§ 

323-328, applicable to certain Indian trust lands, to construct, operate and maintain pipelines and 

other equipment related to oil and gas production activities on the Reservation. 
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5. The Pipeline, a portion of which contains four-inch diameter Fiberspar pipe, was 

constructed in July and August 2010. The Pipeline has a daily throughput of approximately 

4,000 to 6,000 barrels per day (BPD). 

6. The Pipeline is a "point source" within the meaning of section 502(14) of the CWA, 33 

U.S.C. § 1362(14). 

7. Produced water is waste water generated during the production of oil and natural gas, 

consisting of fossil seawater from the producing formation and flowback water. 

8. Produced water is both a "chemical waste" and "industrial waste" and therefore a 

"pollutant" as defined by section 502(6) of the CWA 33 U.S.C. § 1362(6). 

9. The "unnamed creek" impacted by the discharge is a tributary that flows into Bear Den 

Bay, which is part of Lake Sakakawea (Lake), the third largest man-made reservoir in the U.S. 

The unnamed creek is fed by seasonal precipitation, snow runoff and several springs located 

throughout the drainage. 

10. 10. The Lake and its tributaries including, but not limited to, the unnamed creek that 

flow into the Lake's Bear Den Bay are "navigable waters" within the meaning of section 502(7) 

of the CWA, 33 U.S.C. § 1362(7). 

11. Section 502(12) of the CWA, 33 U.S.C. § 1362(12) defines "discharge of a pollutant" to 

include "any addition of any pollutant to navigable waters from any point source." 
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12. Section 301(a) of the CWA, 33 U.S.C. § 13ll(a), prohibits, among other things, the 

discharge of any pollutant by any person into navigable waters, unless authorized by certain 

other provisions of the CWA, including section 402 of the CWA, 33 U.S.C. § 1342. 

13. Section 402 of the CWA, 33 U.S.C. § 1342, establishes a National Pollutant Discharge 

Elimination System (NPDES) program, under which the EPA may issue permits authorizing 

discharges into navigable waters, subject to specific terms and conditions. 

14. The Pipeline is not authorized to discharge pursuant to a NPDES permit issued under the 

authority of section 402 of the Act, 33 U.S.C. § 1342. 

15. The EPA is authorized under section 309 of the CWA, 33 U.S.C. § 1319, to issue 

compliance orders for violations of section 301 (a) of the CW A. 

Discharge 

16. On the morning of July 8, 2014, Crestwood identified an unauthorized discharge from the 

Pipeline of approximately 1,095,528 gallons (26,084 barrels) of produced water near a pipe 

coupling in the SE¼ of the NE¼ of Section 24, Township 150 North, Range 94 West of the 5th 

Principal Meridian, approximately one mile south of the Lake's Bear Den Bay and adjacent to 

Turnuey Ridge Road near Mandaree, North Dakota. 

17. Crestwood believes that the incident began on July 3, 2014, and continued until 

discovered on July 8, 2014. 

18. The majority of the discharge flowed southwest along the north side of Turnuey Ridge 

Road approximately 950 feet before pooling near the edge of a ravine depicted as Area A on the 

aerial photograph attached as Exhibit A. The discharge then flowed west down the ravine into a 

In the Matter of Crestwood Equity Partners, LP 
Administrative Order on Consent - 5 



wooded draw, depicted as Area B in Exhibit A. The discharge followed the ravine (elevation 

2,215 feet) for approximately 1,250 feet before entering the unnamed creek (elevation 2,039 

feet), depicted as Area C in Exhibit A. Once in the creek, the discharge travelled north, 

approximately 5,300 feet, through eight intact beaver dams and three un-intact beaver dams 

before reaching Bear Den Bay of Lake Sakakawea (elevation 1,845 feet), depicted as Area Din 

Exhibit A. Each of the eight intact beaver dams held ponding water at the time of the discharge. 

The discharge impacted both tribal trust and allotted lands in McKenzie County and waters of 

the U.S. 

19. Water was present in the unnamed creek at the time of the discharge. 

20. Crestwood estimates that approximately 20,500 barrels (861,000 gallons) of the discharge 

did not reach the unnamed creek via overland flow. Approximately 1,510 barrels (63,410 

gallons) were recovered and removed off-site by a vacuum truck prior to reaching the unnamed 

creek and the rest of the 20,500 gallons infiltrated into the ground. Approximately 5,584 barrels 

(234,528 gallons) of produced water reached the unnamed creek via overland flow and flowed 

down the unnamed creek. 

21. Crestwood estimates that approximately 250 barrels of produced water from the 

unauthorized discharge entered the Lake's Bear Den Bay. The rest of the 5,584 barrels 

infiltrated into the unnamed creek channel sediments. 

22. Samples of the spill water taken by the North Dakota Industrial Commission on July 8, 

2014, detected chloride at 177,000 mg/Lat a location approximately 250 yards from the point of 

discharge and 14,000 mg/L from the unnamed creek 100 yards before its confluence with the 

Lake's Bear Den Bay. 
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23. Background water samples were obtained on August 15, 2014, from three locations in the 

unnamed creek upstream from where the spill entered. The chloride concentrations for the 

backgrounds samples were 13 mg/L, 10 mg/L and 17 mg/L for locations BKl, BK2 and BK3, 

respectively. 

24. There are no federally-approved water quality standards cunently m effect on the 

Reservation. 

25. The Lake is a trans-boundary water and a Class I water according to the State of North 

Dakota's stream classification system. 

26. The maximum limit for chlorides in Class I water is 100 mg/L. 

27. The EPA's recommended ambient aquatic life criteria lists chloride at 230 mg/L. 

28. At least 20 separate locations along the discharge flowpath were tested during the initial 

spill response for multiple parameters including chloride. According to these sampling events, 

the chloride levels sampled on July 9, 2014, were 25,900 mg/L (Creek 1 water); 20.1 mg/L (Side 

Creek), which was a background sample; 21,500 mg/L (Dam 2); 27,200 mg/L (Dam 1); 25,100 

mg/L (HD 1 ); 19,600 mg/L (Creek to Bay); 122 mg/L (Bay); 15 mg/L (Inside Boom in Bay); and 

11. 1 mg/L (Outside Boom in Bay). 

29. The chloride levels sampled on July 10, 2014, were 76,500 mg/L (S5 Tree Pond); 72,900 

mg/L (S6 Coulee Start); 14,400 mg/L (S9 Beaver Dam l); 12 mg/L (Side Creek); 21,400 mg/L 

(Sl 1); 238 mg/L (S12 before boom); 74.2 mg/L (Bay); and 23.8 mg/L (S16). 
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30. The chloride analyses for subsequent surface water samples taken at different dates and 

locations are as follows: 

S5 Tree Pond Dam 1 
Date 

(mg/L) (mg/L) 

7/9/2014 - 27,200 

7/10/2014 76,500 -

7/16/2014 11,000 5,910 

7/20/2014 19,600 5,450 

7/23/2015 21,200 4,230 

7/28/2014 24,500 3,220 

7/31/2014 26,100 2,950 

8/4/2014 25,700 2,220 

8/18/2014 26,500 1,520 

9/2/2014 25,700 1,080 

9/16/2014 28,800 977 

10/2/2014 18,800 605 

10/13/2014 22,200 -

10/14/2014 - 694 

3/27/2015 10,900 365 

5/4/2015 16,600 446 

8/27/2015 12,100 168 

11/23/15 13,600 250 

4/20/16 8,030 361 

5/31/16 - 143 

6/9/16 12,500 159 

7/20/16 10,400 214 

11/1/16 7,790 211 
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Creek to Bay Bay 

(mg/L) (mg/L) 

19,600 122 

- 74.2 

- 8 

2,060 7.7 

2,620 7.2 

3,160 8 

2,920 7.2 

642 7.2 

1,270 9.3 

1,010 7.6 

652 6.9 

682 8.1 

276 7.5 

- -

- -

479 -

159 12.4 

293 16 

219 11.5 

- -

207 11.8 

112 8.4 

234 8.6 



31. The Mandaree drinking water intake location was sampled for chloride on 73 different 

days between July 14, 2014, and December 10, 2014. The chloride samples ranged from 

5.7 mg/L to 12.9 mg/L with an average of7.1 mg/L. 

Initial Remediation 

32. 6.108 acres of vegetation were affected by the discharge, including prairie grasses near 

the source of the incident, a wooded drainage area, and vegetation in and adjacent to the 

unnamed creek. On September 22, 2014, Keitu Engineers and Consultants, Inc. (Keitu), on 

behalf of Crestwood, conducted a botanical field survey to identify plant species within 500 feet 

of the affected area of the spill. Due to the nature of brine contaminated soil, all species located 

within the immediate drainage pathway of the incident were negatively impacted, including the 

following: 

Tree and Shrub Species 

Scientific Name Common Name 
Amount Lost or 
Negatively Affected 

Fraxinus Pennsylvanica Green Ash 165 

Juniperus Scopulorum Rocky Mountain Juniper 3 

Quercus Macrocarpa Bur Oak 6 

Ulmus Americana American Elm 18 

33. Crestwood's immediate remediation efforts included, among other things: (i) crimping 

straw to a depth of three feet in some areas; (ii) tilling alfalfa to a depth of 12 inches in some 

areas; (iii) applying powdered citric acid and calcium carbonate in some areas; and (iv) flushing 

the ravine hillside and unnamed creek with approximately 1 million gallons of clean water over a 

five-day period. Crestwood also seeded some areas impacted by the release and applied straw 

blankets to assist in seed growth. Over a period of approximately four months, Crestwood 
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pumped the water from the last beaver dam before the Lake's Bear Den Bay. An estimated 5.4 

million gallons of water were removed from the pooling area prior to the last beaver dam and 

disposed of off-site. Crestwood also applied and tilled into the soil Bio-Cal, a calcium-based soil 

amendment, excavated saturated soils near the release location, utilized various erosion and 

sediment control practices and re-vegetated the relevant areas. 

34. On July 10, 2014, Crestwood obtained 20 soil samples along the spill pathway, including 

the unnamed creek and the Lake and analyzed them for benzene, toluene, ethylbenzene, xylenes, 

gasoline range organics (GRO) and diesel range organics (DRO). Sample locations S 1 Spill, S2 

Road Ditch, S7 A, S7B, S7C, S8A, S8B and S8C in Area A in Exhibit A had detectable levels of 

benzene, toluene, xylenes, GRO and DRO. Crestwood excavated the soils where the benzene, 

toulene, xylenes, GRO and DRO were detected and disposed of the excavated soil at an off-site 

location. 

Remediation Update 

35. Following the initial remediation, Crestwood's consultant, Keitu, designed a remediation 

plan with the overall goal ofrestoring vegetation to the spill area by, among other things, driving 

the majority of the chlorides within the soil down below the root zone using a combination of 

mechanical and chemical methods. Initial remediation activities were completed in the fall of 

2014 with the goal of visual plant growth in the spring of 2015. Parts of Areas A, B, C and E 

depicted in Exhibit A were fenced off to protect the areas from roaming cattle. 

36. Crestwood informed the EPA that it has taken several steps to prevent or mitigate future 

spill incidents, including: 
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a) Inspecting all valve cans to ensure no valve can is positioned directly on any 

segment of Fiberspar pipe; 

b) Removing air release valves to eliminate connections similar to the one involved 

in the July 2014 incident; 

c) Installing 39 additional check valves throughout the Pipeline; 

d) Installing Flexsteel in all new Pipeline segments; 

e) Hydrostatically testing segments of the Pipeline; 

f) Monitoring the Pipeline with biweekly aerial patrols to check for potential 

releases; 

g) Monitoring the Pipeline through daily patrols by field operators (many of whom 

traverse the entire Pipeline more than once each day) to check for potential releases; 

h) Developing and implementing new training and operational policies and 

procedures for staff and personnel, including required training exercises and courses; 

i) Developing, installing and implementing a remote monitoring system that 

measures the volume and pressure of produced water at different points and that transmits 

data to Crestwood's computer terminals approximately every twenty minutes; 

j) Decreasing maximum operating pressures on the Pipeline; 

k) Evaluating the impact of decreasing maximum allowable operating pressure on 

the Pipeline; and 

In the Matter of Crestwood Equity Partners, LP 
Administrative Order on Consent - 11 



1) Performing an Overland Spill Modeling of the Pipeline to assess the extent of 

hypothetical releases of produced water to prioritize mitigation efforts. 

37. Crestwood has also regularly monitored the situation in the field and communicated with 

affected parties. 

38. Crestwood prepared a draft Conceptual Water Balance Model and Fate Assessment at the 

EPA's request in October 2015 that evaluated the possible movement and fate of the spilled 

fluids along the flow path both above and below the surface. 

ORDER 

39. In order to fully restore the environment affected by the spill and prevent future 

discharges of pollutants to the unnamed creek and/or the Lake from contaminated soils, ground 

water and/or surface water that may result from the July 8, 2014 spill, and upon consultation and 

collaboration with the Tribes, the U.S. Department of the Interior, Bureau oflndian Affairs, Fo1i 

Be11hold Agency and Great Plains Regional Office, and the U.S. Almy Corps of Engineers, the 

EPA ORDERS and Crestwood AGREES to perform the following compliance actions pursuant 

to section 309(a)(5)(A) of the CWA, 33 U.S.C. § 1319(a)(5)(A): 

Remediation Plan and Schedule 

40. Attached hereto and incorporated herein is a Remediation Plan accepted and approved by 

Crestwood and EPA. Pursuant to which Crestwood agrees to perform the following: 

a) Sampling, Monitoring, Mitigation and Restoration. Crestwood shall implement 

and adhere to all methods, timeframes and other requirements set forth in the 

Remediation Plan including: (i) sampling and monitoring soils, surface water, perched 

In the Matter of Crestwood Equity Partners, LP 
Administrative Order on Consent - 12 



water, and groundwater; and (ii) to the extent required by the Remediation Plan, 

mitigation and/or restoration of surface water, soils, and vegetation. Pursuant to the 

Remediation Plan, and if appropriate and scientifically warranted based on Crestwood's 

evaluation of the first year of monitoring results, Crestwood will propose a Future 

Mitigation and/or Restoration Plan (the "Future Plan") to EPA that may include future 

mitigation and/or restoration of perched water, the S5 - Tree Pond, or groundwater. 

Crestwood shall not implement the Future Plan without first obtaining the EPA's 

concurrence and approval. 

b) Assessment and Re-evaluation. Crestwood shall assess and adjust with EPA 

approval vegetation regrowth, soil amendments, surface water, perched water, and 

groundwater sampling, treatment and disposal as needed after the first year anniversary 

of the Remediation Plan and at any point thereafter during the effective period of this 

Consent Order to satisfy the goals and objectives listed in the Remediation Plan, and to 

restore the site and affected resources to their pre-spill grazing uses. 

c) Progress Reports. Crestwood shall submit quarterly progress reports on or before 

the 15th day of the month following the end of the calendar quarter, or the following 

business day, excluding holidays or weekends, to the EPA, the Tribes, BIA, and the 

Corps in accordance with Section VII. Moreover, EPA shall also supply Crestwood's 

quarterly progress reports within five (5) days of receipt to the Tribes, BIA, and the 

Corps in accordance with Section VII to guarantee all stakeholders receive the quarterly 

progress reports. The progress reports shall include available sampling results, an 

explanation of any monitoring, remediation or replanting completed, and proposed 

assessment and adjustment, if needed. 
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d) Duration. Crestwood agrees to perform the work set forth in the Remediation 

Plan for a minimum period of four years from the effective date of the Consent Order, 

unless all the goals and objectives of the Remediation Plan are satisfied earlier, thereby, 

warranting a reduction in sampling and monitoring as approved by EPA. 

VII. NOTICES AND SUBMISSIONS 

41. Notifications, plans, reports, schedules and other subrnittals required pursuant to this 

Consent Order shall be deemed submitted on the date (a) postmarked and sent by certified mail, 

return receipt requested, or by regular first-class mail; (b) sent by email; or (c) sent by overnight 

delivery service. Except as otherwise provided, when written notification to or communication 

with a party is required by the terms of this Consent Order, it shall be addressed as follows: 

As to EPA: 
Arny Swanson, Attorney 
Legal Enforcement Program 
U.S. EPA Region 8 ((8ENF-L) 
1595 Wynkoop Street 
Denver, CO 80202-1129 
Phone: (303) 312-6906 
Email: swanson.amy@epa.gov 

Emilio Llamozas, Environmental Engineer 
NPDES Technical Enforcement Program 
U.S. EPA Region 8 (8ENF-W-NP) 
1595 Wynkoop Street 
Denver, CO 80202-1129 
Phone: (303) 312-6407 
Email: llamozas.ernilio@epa.gov 

42. Copies of all progress reports, sampling data and other rep01is required by this Consent 

Order also shall be provided to the Tribes, BIA and the Corps as follows: 
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As to Tribes: 
Edmund Baker, Environmental Protection Division Director 
Three Affiliated Tribes 
Email: edmundbaker@mhanation.com 

As to U.S. Army Corps of Engineers: 
David Beck, Ga1Tison Project Chief of Technical Support Section 
Email: David.D.Beck@usace.anny.mil 

As to U.S. Bureau oflndian Affairs: 
Mark Herman, Great Plains Region 
Email: Mark.Herman@bia.gov 

43. Any information that Crestwood is required to provide or maintain pursuant to this 

Consent Order is not subject to the Paperwork Reduction Act of 1995, 44 U.S.C. § 3501 et seq. 

44. Crestwood may assert a business confidentiality claim in the manner described in 40 

C.F.R § 2.203(b) covering all or part of any information submitted to the EPA pursuant to this 

Consent Order. Any assertion of confidentiality shall be adequately substantiated by Crestwood 

when the assertion is made in accordance with 40 C.F.R § 2.204(e)(4). Information submitted 

for which Crestwood asserts a claim of confidentiality shall be disclosed by EPA only to the 

extent and manner permitted by 40 C.F.R ·part 2, subpart B. If no such confidentiality claim 

accompanies the information when it is submitted to the EPA, it may be made available to the 

public by the EPA without further notice to Crestwood. 

45. All plans, reports, schedules and other submittals required by this Consent Order shall 

include the following ce1iification statement, signed and dated by either a principal executive 

officer of Crestwood, including but not limited to its Vice-President, Environmental Safety & 

Regulatmy, or a duly authorized representative of such person: 
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I hereby ce1iify under penalty of law that this document and all attachments were 
prepared under my direction or supervision in accordance with a system designed 
to assure that qualified personnel properly gather and evaluate the information 
submitted. Based on my inquiry of the person or persons responsible for 
gathering the information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete. I am aware that there are 
significant penalties for submitting false information, including the possibility of 
fine or imprisonment for knowing violations. 

EPA REVIEW AND APPROVAL 

46. The EPA will review all plans, rep01is, schedules or other submittals required under this 

Consent Order, and complete such review within sixty ( 60) days of receipt. The EPA may: ( a) 

approve the submission; (b) approve the submission with modifications; or ( c) disapprove the 

submission and direct Crestwood to re-submit the document to the EPA for approval after 

addressing the EPA's comments. 

47. Prior to approval in writing, or approval with modifications in writing, no plan, report, 

schedule or other submittal shall be construed as approved and final. Oral advice, suggestions, 

or comments given by the EPA representatives will not constitute approval, nor shall any oral 

approval or oral assurance of approval be considered as binding. 

48. Upon receipt of a notice of disapproval or a request for a modification in Paragraph 46 

above, Crestwood shall, within 30 days, or such longer time as specified by the EPA in its notice 

of disapproval or request for modification, correct the deficiencies and resubmit the plan, report, 

schedule or other submittal for approval. 

49. Subject to the Dispute Resolution provisions set forth in Article X, all plans, reports, 

schedules and other submittals required by this Consent Order are, upon approval or approval 

with modifications by the EPA, fully incorporated into this Consent Order. Subject to the 

Dispute Resolution provisions set forth in Article X, any noncompliance with such EPA-
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approved plans, reports, schedules, and other submittals and their attachments shall be 

noncompliance with this Consent Order. 

IX. STIPULATED PENALTIES 

50. Subject to the Dispute Resolution provisions set forth in Article X, for each day that 

Crestwood fails to perform fully any requirement of Section VI of the Consent Order in the 

manner and/or timeframe specified, Crestwood shall be liable as follows: 

a) For failure to submit a timely progress quarterly report, Crestwood shall pay a 

stipulated penalty of $250 per day until the quarterly report is received by EPA. 

b) For "work" required by the Remediation Plan and schedule that is not timely 

completed, Crestwood shall pay a stipulated penalty of $250 for each day such failure(s) 

remain outstanding. 

51. Stipulated penalties shall become owing upon written demand by the EPA and are due on 

or before the I 5th of the month following the month the written demand is received unless 

Crestwood invokes dispute resolution hereunder with respect to the event giving rise to such 

stipulated penalties. 

52. The payment shall be made by remitting a check or making a wire transfer or on line 

payment. The check or other payment shall designate the name and docket number of this case, 

be in the amount demanded by the EPA, and be payable to "Treasurer, United States of 

America." 
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If remitted by regular U.S. mail: 

U.S. Environmental Protection Agency/ Fines and Penalties 
Cincinnati Finance Center 
P.O. Box 979077 
St. Louis, Missouri 63197-9000 

If remitted by any overnight commercial carrier: 

U.S. Bank 
Government Lockbox No. 979077 
1005 Convention Plaza 
Mail Station SL-MO-C2GL 
St. Louis, Missouri 63101 

Contact: Craig Steffen, 513-487-2091, steffen.craig@epa.gov 

If remitted by wire transfer: Any wire transfer must be sent directly to the 
Federal Reserve Bank in New York City using the following information: 

Federal Reserve Bank of New York 
ABA = 021030004 
Account= 68010727 
SWIFT address= FRNYUS33 
33 Liberty Street 
New York, New York 10045 
Field Tag 4200 of the Fedwire message should read "D 68010727 Environmental 
Protection Agency" 

If remitted through the Automated Clearing House (ACH) for receiving US 
currency: 

U.S. Treasury REX/ Cashlink ACH Receiver 
ABA: 051036706 
Account Number: 310006, Environmental Protection Agency 
CTX Format Transaction Code 22 -- checking 

Physical location of U.S. Treasury facility: 
5700 Rivertech Court 
Riverdale, Maryland 2073 7 

Contacts: John Schmid, 202-874-7026, and REX (Remittance Express), 866-234-5681 

If remitted on-line with a debit card or credit card: No user name, password, or 
account number is necessary for this option. On-line payment can be accessed via 
WWW.PAY.GOV, entering 1. 1 in the form search box on the left side of the screen, 
opening the form, and following the directions on the screen. 
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53. Notice of payment shall be provided concmTently to those persons identified m 

paragraph 41 above. 

54. If Crestwood fails to pay stipulated penalties according to the terms of this Consent 

Order, the EPA shall be entitled to collect interest on such penalties pursuant to 31 U.S.C. 

§ 3717. 

55. The EPA may, in the unreviewable exercise of its discretion, reduce or waive stipulated 

penalties otherwise due under this Consent Order. 

DISPUTE RESOLUTION 

56. If Crestwood disagrees, m whole or in part, with any comments, modification, 

disapproval or other decision made by the EPA pursuant to this Consent Order, Crestwood shall 

notify EPA in writing of its objections, the basis for its position, and any matters which it 

considers necessary for detennination, within 14 days of receipt of EPA' s disapproval, 

modification, partial approval or decision. The EPA and Crestwood shall have 14 days, or such 

longer time as agreed to in writing by the parties, from EPA's receipt of Crestwood's objections 

to attempt to resolve the dispute. If an agreement is reached, the resolution shall be written, 

signed by representatives of each party and incorporated into this Consent Order. If the parties 

are unable to reach agreement within this period, Crestwood may request mediation of the 

dispute by the undersigned EPA representative, or the EPA Office of Administrative Law Judges 

Alternative Dispute Resolution (ADR) process by requesting the assignment of an administrative 

law judge as a neutral. The EPA will maintain a record of the dispute, which will contain all 

statements of position and any other documentation submitted pursuant to this section. The EPA 

will allow timely submission of relevant supplemental statements to the dispute by Crestwood. 
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The undersigned EPA official or ADR neutral will decide the dispute with a written decision 

after reviewing the record and conferring with the parties. 

57. Any agreement or decision made pursuant to this section by the EPA shall be 

automatically incorporated into this Consent Order and binding on the parties. If the United 

States brings an action to enforce any such decision, Crestwood has and reserves the right to 

raise any defenses it would otherwise be permitted to raise under applicable principles of 

administrative law. 

58. Stipulated penalties may not be assessed for alleged noncompliance with requirements of 

this Consent Order which are the subject of dispute resolution during the pendency of the dispute 

resolution process. 

XI. ACCESS 

59. Crestwood shall provide access within the scope of the company's control at all 

reasonable times to the areas affected by the spill so that the EPA, its representatives, consultants 

and contractors may review, sample or oversee the work performed by Crestwood pursuant to 

the Remediation Plan and schedule incorporated herein; provided that Crestwood shall be 

entitled to a split or duplicate sample upon request. Crestwood shall further provide the EPA all 

records and documentation relating to surface water, perched water, groundwater, soil and 

vegetation conditions at the spill-impacted areas. Crestwood shall not impede EPA and its 

representatives free movement at and around the spill site and affected areas, as permitted by the 

landowner, to conduct activities the EPA determines necessary to oversee Crestwood' s 

compliance with this Consent Order. Operations requiring the use of heavy equipment, such as 

intrusive sampling of the beaver darns or unnamed creek may be completed only after discussion 
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with the Tribes, BIA and individual allottees, as appropriate, concerning access, safety and 

impact for such operations. 

XII. FORCE MAJEURE 

60. Crestwood agrees to perform all requirements under this Consent Order within the 

timeframes specified unless the performance is delayed or prevented by an event of force 

majeure. For purposes of this Consent Order, a force majeure event is defined as any event 

arising from causes beyond the control of Crestwood, including any and all actions of the Tribes 

and/or BIA, which delays, prevents or cancels performance of any obligation under this Consent 

Order despite Crestwood's best efforts to fulfill the obligation. Force majeure does not include 

Crestwood' s financial inability to complete the work or increased cost of performance. Nothing 

in this Consent Order precludes the parties from extending any of the time frames by mutual 

agreement. However, such agreement must be memorialized in writing prior to the due dates. 

61. Crestwood shall notify the EPA officials identified in paragraph 41 herein verbally within 

24 hours after a force majeure event arises, and in writing within five (5) days after Crestwood 

becomes or should have become aware of events which constitute a force majeure. Such notice 

shall: (i) identify the force majeure event that may delay, prevent or cancel Crestwood's 

performance; (ii) estimate the anticipated length of delay, including necessary demobilization 

and re-mobilization; (iii) state the measures taken or to be taken to minimize the delay; and (iv) 

estimate the timetable for implementation of the measures. Crestwood shall take all reasonable 

measures to avoid and minimize the force majeure event. Failure to comply with the notice 

provision of this Section shall waive any claim of force majeure by Crestwood. 
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62. If EPA determines Crestwood is delayed, prevented or prohibited from perfonning a 

requirement under this Consent Order as a result of a force majeure event, the time period for 

performance of the requirement shall be extended; however, no event of force majeure shall (i) 

extend a performance requirement beyond the duration of this Consent Order or the Remediation 

Plan; nor (ii) extend the duration of this Consent Order or the Remediation Plan. When an event 

of force majeure ceases, Crestwood shall undertake the required performance within a reasonable 

time period thereafter as deemed appropriate by EPA. Such an extension shall not alter 

Crestwood's obligation to perform or complete other tasks required by this Consent Order that 

are not directly affected by the force majeure event. In the event Crestwood is prevented or 

prohibited by an event of force majeure from performing an obligation under this Consent Order 

or the Remediation Plan, EPA shall not hold Crestwood to be in violation of the obligation 

otherwise required by the Remediation Plan or Consent Order. 

GENERAL PROVISIONS 

63. Issuance of this Consent Order shall not be deemed an election by the EPA to forego any 

civil or criminal action to seek civil penalties, fines, or other appropriate relief under the CW A 

for the violations set forth in the Findings of Fact and Law. 

64. Issuance of this Consent Order does not otherwise affect the EPA' s ability to enforce or 

implement the CW A. 

65. Failure to comply with the terms of this Consent Order after the effective date hereof may 

result in Crestwood's liability for civil penalties for each violation of up to $51,570 per day 

under section 309(d) of the CWA, 33 U.S.C. § 1319(d), as modified by 40 C.F.R. part 19. 
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66. The effective date of this Consent Order shall be the date of filing with the EPA Region 8 

Regional Hearing Officer. 

67. This Consent Order and any plan, schedule or report incorporated herein may only be 

modified upon written agreement by the EPA and Crestwood. Modifications are effective upon 

written approval by the EPA. 

68. This Consent Order shall terminate upon written request by Crestwood and approval by 

the EPA after a minimum period of four years following successful completion of all 

requirements set forth in the Consent Order, and the Remediation Plan incorporated herein. 

SO AGREED TO BY THE PARTIES, 

Date: ~ 2-( 1 Ji) ft 

Date: fJ/Ji{L /I:£ 2/JJJ-
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Remediation Plan-July 2014 Phase lA Pipeline Incident 

1.0 PURPOSE 

This report was prepared in response to the July 2014 produced water incident that occurred on 

Crestwood Midstream Partners, LP's ("Crestwood") Phase 1A pipeline along Tumuey Ridge 

Road in eastern McKenzie County, North Dakota (the "Incident"). The goal of this report is to 

develop a Remediation Plan ("Plan") that can be implemented to establish and meet defined soil 

and water quality objectives. This Plan has been incorporated into an Administrative Order of 

Consent (the "Consent Order") between Crestwood and the U.S. Environmental Protection 

Agency ("EPA"), entered into and filed with EPA's Region 8 Hearing Clerk on April 24, 2017. 

The Plan is effective upon the date approved by the EPA. 

This Plan provides specific guidance for: (i) ongoing and proposed future sampling and analysis 

of groundwater, perched water, surface water, soils and vegetation from specific locations 

associated with the produced water Incident; and (ii) required mitigation and/or restoration 

efforts to achieve the goals and objectives set forth herein. This report includes: (i) background 

on the events associated with the Incident (see Section 2.0), including Crestwood's initial 

response; (ii) the history of Crestwood's monitoring activities, which began on July 9-10, 2014, 

and continue to the present; (iii) specific details regarding the current and proposed surface 

water, perched water, groundwater, soils, and vegetation sampling and monitoring at locations 

associated with the produced water flow path (see Section 3.0); (iv) specific details regarding 

surface water, perched water, groundwater, soil, and vegetation mitigation and/or restoration to 

achieve the goals and objectives set forth herein (see Section 3.0); (v) quality assurance (see 

Section 4.0); (vi) data assessment and evaluations (see Section 5.0); and (vii) data management 

and communication (see Section 6.0). 

Exhibit A provides a general overview of the area affected by the Incident beginning at the 

location of the Phase 1 A pipeline failure, and continuing southwest along Tumuey Ridge Road 

to a location where produced water traveled westward down a ravine into an unnamed drainage 

and then northward toward Lake Sakakawea, where an estimated 250 barrels of produced water 

reached Lake Sakakawea. Sampling locations are also identified on Exhibit A. The sample 

locations depicted on Exhibit A include existing surface water and soil monitoring locations, as 
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RECLAMATION PLAN -July 2014 Phase IA Pipeline Incident 

well as future perched water, groundwater and surface flow monitoring locations. Details about 

each of these locations relative to sampling, monitoring, and evaluation are discussed and 

analyzed herein. 
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REMEDIATION PLAN - 2014 Phase lA Incident 

2.0 BACKGROUND 

To provide a foundation for the Plan, Section 2.0 provides the background of the Incident 

including the extent, response, initial and ongoing sampling and monitoring history, and 

regulatory drivers and guidelines for cleanup. Section 2.0 also reviews studies conducted to 

better understand the fate and likely distribution of the produced water from the Incident in the 

environment. 

2.1 The Incident 

In early July 2014, a pipe failure resulted in the unintended spill of produced water from a 

location along the Phase lA pipeline of Crestwood's brine gathering system in North Dakota. 

Approximately 26,000 barrels or 1.1 million gallons (MG) of produced water were involved in 

the Incident, which began at a location approximately one mile south of Bear Den Bay (a part of 

Lake Sakakawea) and adjacent to Tumuey Ridge Road in McKenzie County (see Exhibit A), 

within the exterior boundaries of the Fort Berthold Reservation. 

The following timeline provides the sequence of events associated with the Incident. 

• July 3-7, 2014: 

- Episodic spill of produced water to the surrounding soils from the Phase 1A 

pipeline. During this time, rain was observed near the location of the Incident. 

• July 7-8, 2014: 

- Identification of the Incident and commencement of initial response. 

• July 8-11, 2014: 

151-066.000 
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- Development and implementation of a plan to collect produced water, and 

flush fresh water along a portion of the flow path to a fluid collection and 

withdrawal location at Dam 1 (see Exhibit A). 
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REMEDIATION PLAN 2014 Phase IA Incident 

2.1.2 Flow path 

A site inspection on July 8, 2014, identified the location of the Incident as 47°47'04"N and 

102°38'40"W or in the SE¼ of the NE¼ of Section 24, Township 150 North, Range 94 West of 

the 5th Principal Meridian, N01ih Dakota. The Incident resulted in produced water pooling at the 

surface adjacent to the Phase lA pipeline. Thereafter, the produced water followed the surface 

topography, primarily in a southwesterly direction along the north side of Tumuey Ridge Road. 

The fluids subsequently moved westward away from Tumuey Ridge Road and down a ravine, 

and into an unnamed creek that flows northward into Lake Sakakawea. The total distance of the 

flow path from the location of the pipe failure to Lake Sakakawea, including through numerous 

beaver ponds and dams (some intact and active, some intact and silted in, and some previously 

breached), was approximately 7,400 feet. At the time of the Incident, fresh water was present in 

the beaver dam ponds and within the unnamed creek. The 7,400-foot flow path from the pipe 

failure to Lake Sakakawea was comprised of approximately 2,250 feet of overland flow, 

approximately 2,650 feet of channel flow, and 2,500 feet of flow through ponds. From the 

location of the pipe failure, produced water also moved northeasterly adjacent to Tumuey Ridge 

Road for approximately 450 feet but was constrained. 

2.2 Monitoring and Mitigation History 

Following identification of the Incident, Crestwood immediately engaged in numerous 

remediation efforts to reduce the effects on the unnamed drainage and Lake Sakakawea. The 

following actions were performed by Crestwood between July 8 and October 1, 2014: 

• Approximately 1,510 barrels of produced water were removed by a vacuum truck before 

reaching the unnamed creek and disposed of off-site. 

• 1.1 MG of fresh water was flushed into the ravine along the flow path. 

• Berms wereiconstructed within the ravine receiving the fresh water to guide the flow and 

to minimize erosion impacts on the downslope portion of the drainage. 
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REMEDIATION PLAN - 2014 Phase IA Incident 

The downstream beaver dam (Dam 1) was outfitted with temporary plastic sheeting and 

sandbags to minimize losses and used as a collection and pumping point for withdrawal 

and disposal of produced water and flush water. 

Booms were placed near the inlet to Bear Den Bay from the unnamed drainage and near 

the intake station for Mandaree's drinking water supply. 

Between the location of the pipe failure and the unnamed creek drainage, a calcium based 

soil amendment (BIO-CAL) was applied and tilled into the soil. 

Some soil was excavated, removed, and replaced with soil approved by the Mandan, 

Hidatsa, and Arikara Tribes ("MHA Nation") in the immediate vicinity of the pipe 

failure. 

• Flax hay and alfalfa hay were applied in multiple areas to increase organic content and 

increase permeability. 

• Citric acid, calcium carbonate and calcium sulfate were also added to soil in some areas 

to release the sodium from the soil particles and to promote the downward movement of 

the water-soluble sodium. 

• In the steeper wooded areas, citric acid and calcium carbonate were added to the soil as 

an in-situ soil treatment. Dead vegetation was removed and chipped with resulting wood 

mulch mixed into the top layer of soil by tilling. Erosion control techniques, including 

the installation of rock check dams, straw waddles, and straw matting, were applied to 

this area as well. 

• Impacted areas along the flow path were seeded and fenced off to prevent cattle from 

grazing, and to prevent soil compaction. 

• Crestwood identified and sampled more than 20 locations for soil and water quality, 

primarily focused on pH, chloride, and electrical conductivity (EC) (see Sections 2.2.1 

and 2.2.2). Surface water sampling started immediately after the Incident was 

discovered, with daily sampling continuing until September 27, 2014, and weekly 
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REMEDIATION PLAN - 2014 Phase IA Incident 

sampling continuing until October 14, 2014. Moreover, extra sampling points at discrete 

locations were identified and sampled following significant rain events. 

Crestwood gathered soil samples from 20 locations along the flow path for parameters 

including benzene, toluene, ethylbenzene, and xylenes (BTEX); gasoline range organics 

(GRO); and diesel range organics (DRO). BTEX, GRO and DRO sampling found 

concentration levels requiring remediation only in the hilltop vicinity very near the initial 

pipe failure. These soils were excavated, hauled away, and disposed of off-site. No 

additional sampling locations along the flow path found BTEX, GRO, or DRO 

concentration levels requiring further sampling or remediation. 

• Water samples were obtained for select metals analysis from seven locations. 

• A botanical field survey was performed by Keitu Engineers and Consultants, Inc. (Keitu) 

on September 22, 2014, to inventory the vegetative cover of the affected drainage and to 

identify plant species. 

• Fluids collected at Dam I were pumped to temporary storage tanks, and subsequently 

disposed of off-site for approximately four months. 

In addition, Crestwood has performed and continues to perform the following activities to 

prevent or mitigate future incidents from Crestwood's North Dakota produced water gathering 

system: 

• Inspected all valve cans to ensure correct positioning over pipeline segments. 

• Removed air release valves to eliminate connections similar to the one in close proximity 

to the Incident pipe failure. 

• Installed thirty-nine additional check valves. 1 

1 Check values only permit fluid to flow through a pipeline in one direction; thereby, preventing backflow and 
reducing the severity of a release. 
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REMEDIATION PLAN - 2014 Phase IA Incident 

• Installed Flexsteel in all new produced water pipeline segments. 

• Hydrostatically tested specific pipeline segments. 

• Biweekly aerial patrols of the gathering system to check for potential incidents. 

• Daily monitoring of the gathering system by field operators (many of whom traverse the 

entire gathering system more than once each day) to monitor and look for potential 

incidents. 

• Developed and implemented new training and operational policies and procedures for 

staff and personnel, including required training exercises and courses. 

• Created and installed a remote monitoring system that measures the volume and pressure 

of produced water at different points, and that transmits data to computer terminals at 

Crestwood's Keene, North Dakota facility approximately every twenty minutes. 

• Decreased maximum operating pressures. 

Evaluated the impact of decreasing maximum allowable operating pressures. 

• Retained a nationally known consultant to assess the extent of hypothetical produced 

water incidents to prioritize potential mitigation efforts. 

• Retained a nationally known engineering firm to prepare a conceptual water balance 

model and fate assessment to evaluate the movement and distribution of produced water 

associated with the Incident. 

• Continued quarterly soil and chloride sampling at established locations along the flow 

path. 

Figure 2.2-1 provides a general timeline of events including various response and remediation 

activities. 
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REMEDIATION PLAN - 2014 Phase IA Incident 

2.2.2 Sampling Locations 

From July 9 through October 2014, soil and water samples were collected from nearly 30 

locations along the flow path associated with the Incident. Thereafter, soil and water samples 

have been collected quarterly from more than 20 locations as shown on Exhibit A. Samples have 

been analyzed for multiple parameters with particular focus on chloride, consistent with 

applicable guidance documents. 

2.2.3 Data Collected 

Surface water samples have been collected from locations within the unnamed drainage, Bear 

Den Bay and Lake Sakakawea with emphasis on pH, EC, chloride, calcium, and nitrates. Soil 

samples, originally collected to a depth of 18 inches, and most recently to 60 inches in some 

places, have also focused on chloride levels to monitor the natural attenuation process. Other 

constituents analyzed in soil samples included pH, sodium adsorption ratio (SAR) and calcium. 

Laboratory results from surface water samples obtained by Crestwood found chloride levels 

following the Incident ranged from a high of 76,500 mg/L at the S5 - Tree Pond location to as 

low of 74.2 mg/Lat the Sl6 location within Bear Den Bay (see Figure 3.2.1-1). Laboratory 

results from samples obtained on July 20, 2016 show chloride levels between 10,400 mg/Lat the 

S5 - Tree Pond location and 8.4 mg/L at Bear Den Bay (Bay location). The Mandaree drinking 

water intake location on Lake Sakakawea was sampled more than 50 times with a maximum 

recorded chloride level of 12. 9 mg/L on August 2, 2014. 

In addition to the samples collected and laboratory data obtained, several site visits of the area 

subject to the Incident have been performed by multiple entities and stakeholders, including, but 

not limited to: (i) Crestwood representative and WWE staff on August 14, 2015; (ii) EPA 

personnel on October 19-23, 2015; and (iii) WWE staff, EPA personnel, and Crestwood 

representatives on September 20, 2016. Early laboratory data was also discussed and evaluated 

during a meeting in Lakewood, Colorado on January 22, 20 l 6, and attended by representatives 

from: (i) Crestwood; (ii) EPA; (iii) the MHA Nation; (iv) U.S. Department of the Interior, 

Bureau of Indian Affairs ("BIA"); and (v) U.S. Army Corps. of Engineers ("USA CE"). More 

detailed laboratory data, and certain aspects of this Plan were also discussed during a Technical 
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Stakeholder Meeting in Bismarck, North Dakota, on September 19, 2016, and attended by 

representatives from: (i) Crestwood; (ii) EPA; (iii) the MHA Nation; (iv) BIA; and (v) USACE. 

2.3 Existing Keitu Monitoring and Sampling Plan 

Shortly after identification of the Incident, Crestwood hired Keitu to assist in the initial response 

(including sampling and monitoring) and later to develop a remediation and sampling plan for 

the Incident area. This Plan has been the roadmap for ongoing sampling and monitoring 

activities since May 2015, and includes quarterly activities through Fall 2017. This Plan entitled 

Phase IA Brine Gathering System Incident Remediation Status Report, and dated June 2015, 

provides details regarding the initial response, and subsequent implementation of a sampling 

program. A summary of these activities is provided at the beginning of Section 2.2. 

2.4 Regulatory Guidance 

Federal regulatory guidance for surface water quality is provided by EPA through the Clean 

Water Act (CWA) and the Safe Drinking Water Act (SDWA). Under the CWA, the EPA sets 

both mandatory standards and recommended guidelines for the discharge of pollutants into 

waters of the U.S. and, under the SOWA, sets standards for drinking water quality to ensure 

human health and safety. EPA water quality criteria apply to the unnamed creek associated with 

the Incident, which is located within the exterior boundaries of the Fort Berthold Indian 

Reservation, North Dakota. 

In North Dakota, regulatory guidance for discharges to surface water is provided by the 

Standards of Quality for Waters of the State (SQW), which use both the CW A and SDW A as 

guidance (State Administrative Code, Chapter 33-16-02.1). The SQW establishes contaminant 

limits based upon a water body's use classifications (see Section 2.4.1), and State policy is to 

maintain or improve the quality of the waters of the State and to protect existing uses. The SQW 

contaminant limits have been set at levels that are consistent with the protection of public health 

and environmental resources including resident fish, witdlife and all other biota. Reasonable 

methods are required to be used to control and prevent pollution of State waters. 

The State of North Dakota has produced two guidance documents specific to the assessment and 

remediation of saltwater/hydrocarbon releases. One guidance document is specific to 
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saltwater/hydrocarbon impacts to soil, and the second guidance document is specific to the 

assessment and cleanup of areas impacts by a saltwater release. Section 2.4.2 provides 

additional details regarding these documents. 

2.4.1 Stream Classifications 

North Dakota beneficial use classifications are generally defined by both quality requirements 

for the intended uses (i.e., drinking water, recreation, aquatic life, irrigation, stock watering, etc.) 

and the frequency of flow within a stream (Table 2.4.1-1). The aquatic life criteria are the same 

for all classes of streams, and the human health value for Class I, IA, and II streams is higher 

than for Class III streams because the former are potential drinking water sources and the latter 

has health values specified only for physical contact (not ingestion). Maximum contaminant 

limits vary depending on the stream class only for a small number of constituents including 

chlorides, sodium, sulfate and pH. North Dakota's beneficial use classification for a Class I 

stream is applicable to Lake Sakakawea, which is a transboundary water. 

Stream 
Class 

I 

Table 2.4.1-1 North Dakota Stream Classifications 

Class Description/Design~ted Uses 

Suitable for the propagation or protection, or both, ofresident fish species and other aquatic biota 
and for swimming, boating, other water recreation, irrigation, stock watering and wildlife without 
injurious effects. After treatment, the water quality shall meet requirements of the department for 
munici al or domestic use. 

{§§ 33-16-02.1, 2001) 

Lake Sakakawea is considered a Class I stream. Table 2.4.1-2 summarizes standards of interest 

for Class I streams. 
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Table 2.4.1-2 North Dakota Class I Stream Standards ofinterest 

Requirements of Use Classifications for Lake Sakakawea 

Lake Sakakawea 
Beneficial Use 

Class 1 Lakes/Reservoirs 
Classification 

Description Cold water fishery. Waters capable of supporting growth of cold 
water fish species (e.g. salmonids) and associated aquatic biota. 

The beneficial uses and parameter limitations designated for Class I 
streams apply to all classified lakes/reservoirs (standards can be 

revised for a specific parameter with background studies/information). 
Numeric Lakes/reservoirs should be suitable for the propagation or protection, 

Standard or both, of resident fish species and other aquatic biota, swimming, 
boating, other water recreation, irrigation, stock watering, and wildlife 
After treatment, water quaHty shall meet requirements for municipal or 

domestic use 

Pollutants Aquatic Life Value 

Chlorides {total) 100 mgll (30-day arithmetic average) Human 
------" . - Health Value 
~ulfates (as S04) 250 mgll (30-day arithmetic average) (ug/LJ 4 

Acute (ug/L) Chronic (ug/L) 

Cadmium 2.1 12 0.271.2 5' 

Chromium (Ill) 1800 1·
2 86 ,, 100 (total) 3 

!----·-----"·-
_ 100 (total) 3 Chromium (VI) 16 11 

--------··-----
Copper 14 1,2 9,3 ,, 1000 

Lead 82' 3.2' 15 3 

>------- ---- ------

~mury ·---··--·---~- 1.7 0.012 0.050 ·-----~-------
Nickel 470 12 

s2 '·
2 100 

Selenium 20 5 __ so' __ 

Silver 3.8 '' ----··-------- -------------------· 
Zinc 120 l,? 120 ' 2 7,400 

Benzene 2.2 

Toluene 1,000 3 

Ethylbenzene ·-
530--

-·-·--·-·-
Xylene 10,000 3 

1 Hardness dependent criteria Value given 1s an example only and is based on a CaC03 hardness of 100 mg/l Criteria for each case must be calculated using the following formula' 

For the Cnterfon Maximum Concentration {CMC); 
Cadmium CMG= e(t.016S[io!tiant,eu)]-3$~40l 

Chromum (Ill) CMG = e'o a1S0(1t1 •tmonesslJ ~31"256) 

Copper CMG= e10!'!422!,n 1horai .... ~n. 1 1000) 

Lead CMC = e1, 1130;11i (hartlrlMsll· 1 ~600; 

Nickel CMC = eto 1Hsor1n 1hardness1J+2 2550) 

Silver CMG= e(l 121,o:in1tiwd'less11¥s5900) 

Zinc CMC = e[C641Z[l11(hamt1ess1J+OIJ.8401 

CMC = Criterion Continuous Concentration (acute exposure value} 
The threshold value at or below which there should be no unacceptable effects to freshwater aquatic organisms and their uses if the one-hour concentration does not exceed that CMC 
value more than once every three years on the average. ' 

For the Criterion Continuous Concentration (CCC); 

Cadmium CMC = ew 1.i.osr1n,1iwmes$1J, 4 l190J 

Chromium (Ill) CMG= ei::isrnotr,ntia-ctimiJ ,osa4ai 

Copper CMC =- e10.8$45t:n1ho:irtil,:$$JJ· ! tO:Nl 

Lead CMC = eC :."!"fJO[l!l ,har(lfl<;:$$lJ- 4 {050) 

Nickel CMC = e1t18460;t11harn,,.,,.s,1•oa51;1a1 

Silver No CCC criterion for silver 
Zinc CMC = e'() ~7'.l{ln (h~r<Jn .. ss)J •O(l(l.t0) 

CCC=- Criterion Continuous Concentration (chronic exposure value) 
The threshold value at or below which there should be no' unacceptable effects to freshwater aquatic organisms and their uses if the four-day concentration does not exceed that CCC 
value more than once every three years on the average, 

2 Hardness values shall be no greater than 400 mg/L For waters with hardness concentrations greater than 400 mgil. The actual ambient hardness may be used where a s1te-specif1c 
water effect ratio has been determined consistent with the Environmental Protection Agency's water effect ratio procedure, 

J Safe Drinking Water Act (MCL}. 
4 Based on two routes of exposure - Ingestion of contaminated aquatic organisms and drinking water 

151-066.000 
April 2017 

Wright Water Engineers, Inc. Page 12 



REMEDIATION PLAN - 2014 Phase 1A Incident 

2.4.2 Lake/Reservoir Classifications 

North Dakota also distinguishes five different classifications of lakes and reservoirs within the 

beneficial uses and parameter limits designated for Class I streams. Therefore, contaminant 

limits in all of North Dakota's classified lakes and reservoirs, including Lake Sakakawea, are the 

same. Table 2.4.1-2 summarizes standards of interest for Class I lakes and reservoirs in general, 

and Lake Sakakawea specifically. 

2.4.3 Remediation Guidelines 

Two documents have been developed by North Dakota state agencies as guides for the 

remediation of areas impacted by a saltwater/hydrocarbon release. The first is a September 2016 

report by the North Dakota Department of Health (NDDoH), Environmental Health Section, 

entitled Guidelines for the Assessment and Cleanup of Saltwater Releases. This report focuses 

on the initial Incident response, how to perform a site assessment, steps to evaluate potential 

remediation options, and monitoring and reporting. It was prepared with a focus on mitigation of 

sodium and chloride; however, total petroleum hydrocarbons (TPH) are also addressed, as 

hydrocarbons may potentially be present in produced water releases. This document primarily 

provides guidance on monitoring and does not describe remediation processes. 

The second guidance document, distributed by the North Dakota Industrial Commission (NDIC), 

is A Guide for Remediation of Salt/Hydrocarbon Impacted Soil. This is primarily a field guide 

that provides specific technical guidance regarding the restoration of spill-impacted soil and does 

not include guidance on spill cleanup standards. 

2.5 Conceptual Water Balance Model 

In November 2015, Crestwood retained Wright Water Engineers, Inc. (WWE) to develop a 

conceptual model to assess the fate of produced water associated with the Incident, including the 

nature of storage and infiltration along the Incident flow path. One aspect of particular interest 

was the distribution of the fluids along the flow path. The model was created using information 

from aerial maps of the Incident area, reports from personnel that were present in the weeks 

following the Incident, and measured concentrations of chloride in samples obtained soon after 

the Incident. The time period represented by the model begins on July 3, 2014, (the initial day of 
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the Incident), and continues through July 9, 2014 (the day samples were first collected). This 

model is conceptual in nature and does not account for the fate of the chloride after flushing and 

pumping, which began on July 11, 2014. 

A volumetric and chloride mass balance approach was employed to model the fate of the 

dissolved chloride in the fluid. The distribution of fluids was considered to include: 1) soils 

beneath the flow path from the point of the pipe failure to the unnamed creek (S6 - Coulee 

Start); 2) ponded fluids along Turnuey Ridge Road that were hauled away during the initial 

hours of clean up; 3) soils along the unnamed creek channel both above and below the beaver 

dams; 4) the beaver ponds; 5) surface water flow; 6) the evaporation from surface water features; 

and 7) Lake Sakakawea. Two chloride concentration calibration points were used in this 

conceptual model. The first was at Dam 1, representing the concentration in water detained in 

the lower most downstream beaver pond and pumped offsite for disposal. The second was at the 

Creek to Bay monitoring station representing the concentration in water that continued 

downstream in the unnamed creek and into Lake Sakakawea. 

Numerous parameters were needed as inputs to the model for the 7-day period. Actual field data 

for many of these parameters were not available; therefore, values were assumed based on 

judgment and experience. The geometry of the affected area was established using Keitu's 

initial field work transferred into an electronic format using GIS. Various flow path reaches 

were given designations of "A" through "E" as shown on Exhibit A. Soils information was 

assumed based on typical parameters for the region, and precipitation data was extrapolated 

based on published records from a weather station at Keene (approximately 15 miles away). 

Other input parameter assumptions and rationale are summarized in Table 2.5-1. 
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Table 2.5-1 Assumptions and Rationale for Input Parameters for the Components of the 
Conceptual Water Balance and Chloride Mass Balance Model 

Component of Water Balance Rationale and Assumptions 

Incident Volume Provided in Keitu Report. 

Chloride Concentration ofincident From typical produced water data. 

Fluid that ponded along Turnuey Ridge Road A 17,000 ft2 area was delineated on map based on 
and was initially pumped to tanks for offsite first-hand observations and assumed to have a depth 
disposal of0.5 ft. This entire volume was assumed to have 

been disposed of offsite. 

Infiltration in areas A, B, C and E The surface area of areas A, B, C and Eis 143,900 
ft:2. Assumed a 5-foot infiltration depth and 15% 
void space. 

Base flow from 750 acre watershed above Assumes 13,000 gallons per day ofchloride-free 
the Incident point into the unnamed drainage water flowing in drainage channel based on average 

surface flow observations by Keitu. 

Infiltration between S6-Coulee Start and the 18,000 ft2 with 0.3 inch per hour infiltration rate. 
beaver ponds 

Water that entered the beaver ponds Total Incident volume minus volume pumped and 
disposed offsite and volume lost to infiltration 
above beaver ponds. 

Storage ( constant throughout time period) Product of delineated surface area of beaver ponds 
and their assumed depths. 

Water leaving beaver ponds Dam 1. Water that enters the beaver pond minus water that 
evaporates and infiltrates out of the beaver ponds. 

Evaporation 2 inches over 36,500 ff. Method used to calculate 
evaporation was TR-34 for Williston, ND. 

Infiltration beneath the beaver ponds 36,500 ft2 with 0.1 inch per hour infiltration rate. 

Infiltration between the beaver ponds and 20,000 ft' with 0.3 inch per hour infiltration rate. 
Lake Sakakawea 

Water entering Lake Sakakawea Volume of water leaving the beaver ponds minus 
the volume of water infiltrated in stream channel 
below the beaver ponds. 

Input and output information specific to the Volumetric and Chloride Mass Balance Model are 

visually represented in Figure 2.5-1. This figure, in conjunction with Table 2.5-2, represents key 

aspects of the hydro logic mass balance model and the corresponding chloride concentration and 
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distribution of fluids. Specific components in the model (labeled A through J) are described in 

Table 2.5-2 
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Storage 
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-?... -· a l 

11 l ~ Lake Sakakawea 

Figure 2.5-1 Conceptual Diagram oflnputs and Outputs to Volumetric and Chloride Mass Balance Model for July 3 to 
July 9, 2014 
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Table 2.5-2 provides a summary of the results from the conceptual model. The model shows that 

the largest proportion (74%) of the Incident fluids (and chloride mass) infiltrated into the soils 

up-gradient of the S6 - Coulee Start station. Per the conceptual model, 6% of the Incident fluid 

was removed from the system via pumping from surface ponding along Tumuey Ridge Road and 

about 10% was retained in the beaver ponds. An additional 9% of the Incident fluid infiltrated 

into soils along the unnamed drainage both above and below the beaver ponds. The remaining 

chloride, approximately t % of the Incident volume, reached Lake Sakakawea at Bear Den Bay. 

Table 2.5-2 Results from Volumetric and Chloride Mass Balance Conceptual Model 

A 
B 

C 

D 

E 
F 
G 
H,I 

J 
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Volume Concentration 
(MG) (mg/L) 

Produced Water (26,000 bbls) 1.1 87,600 
Infiltration above S6 - Coulee 0.81 87,600 
Start 
Pumped out from ponding above 0.06 87,600 
Turnuey Ridge Road 
Infiltration in channel between S6- 0.08 62,000 
Coulee Start and the beaver ponds 
Stream flow 0.09 0 
Evaporation 0.04 0 
Storage 0.36 0 
Infiltration downstream and 0.14 26,600 
beneath beaver ponds 

Enterin2 Lake Sakakawea 0.06 26,600 

Wright Water Engineers, Inc. 

Fate of Percent of 
Chloride on Produced 
July9 (bbls) Water 
- -
19,220 74% 

1,510 6% 

1,280 5% 

0 
0 
2,610 10% 
980 4% 

250 -1% 
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3.0 SAMPLING, MONITORING AND MITIGATION PLAN 

This section of the report discusses sampling and monitoring to be performed at previously­

established and future locations for groundwater, perched water, surface water, soils and 

vegetation as represented in Exhibit A. Each of the sampling areas are addressed individually 

and include a discussion of physical location; parameters to be analyzed; sampling frequency and 

duration; and the equipment needed to obtain the samples. With respect to two surface water 

sampling locations, and as appropriate, this section addresses specific goals and objectives; and 

mitigation and/or restoration procedures. 

3.1 Perched Water and Groundwater 

For purposes of this Plan "groundwater" is considered any water source located below the top of 

the consolidated geologic strata or bedrock (i.e., within the Sentinel Butte Formation or the 

underlying Tongue River Formation), and not perched water sources located above the bedrock. 

This Plan contemplates that perched water is that water found below the ground surface but 

above the Sentinel Butte Formation bedrock surface. This perched water is transient and of 

insufficient quantity and reliability to be used for drinking water or other uses. Groundwater 

within the Sentinel Butte Formation is also limited as a reliable source for domestic and 

irrigation uses, particularly in the subject area. As a result, the only known reliable groundwater 

supply for beneficial uses is from the regional aquifer within the Tongue River Formation 

located at or below the fluctuating elevation of Lake Sakakawea, and not from perched water 

found above the bedrock surface or the Sentinel Butte Formation. 

As of the date of EPA's approval of the Consent Order, no groundwater or perched water 

sampling locations have been established in the unnamed drainage or along the Incident flow 

path. Conceptual water balance modeling by WWE suggests that a large percentage of the 

Incident fluids are located in the unconsolidated materials beneath the fluid flow path (likely as 

perched water) between the point of the pipe failure and the unnamed drainage channel. EPA 

and Crestwood have identified locations for five monitoring wells to assess groundwater and 

perched water conditions (see Exhibit A and Figure 3.1.1-1 ). Specific details about the sampling 

and monitoring program associated with the five monitoring wells are provided below. 
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3.1.1 Physical Locations 

The purpose of the monitoring wells is to characterize the near surface hydrogeology, 

groundwater and perched water chemistry, and the potential nexus between perched water, 

groundwater, the unnamed creek, and Lake Sakakawea, if any. 

Two of the monitoring wells (GW-1 and GW-2) will monitor both the perched water above the 

bedrock surface and the groundwater located within the upper portion of the bedrock strata. 

Three additional monitoring wells (PW-1, PW-2 and PW-3) are to be completed above the 

bedrock surface to assess perched water conditions only. These three wells are located along the 

ravine connecting Turnuey Ridge Road with the unnamed drainage. 

Monitoring wells GW-1 and GW-2 are a pair of monitoring wells. Each pair will include: (i) 

one well completed to the top of the bedrock surface to assess perched water conditions; and (ii) 

a second well that penetrates the bedrock and monitors groundwater. This pair of monitoring 

wells will be used to assess whether perched water is located above the bedrock, and to what 

degree it may be migrating vertically. This Plan expects to confirm that there is no vertical 

migration between the perched water above the bedrock surface, and the groundwater within the 

Sentinel Butte Formation and/or the underlying Tongue River Formation. 

As shown on Figure 3 .1.1-1, the two monitoring well pairs will be located northwest of Turnuey 

Ridge Road on relatively flat ground before the topography drops off to the northwest into the 

unnamed drainage. Assuming ready access to these locations, the following key elements of the 

two monitoring well pairs are anticipated (see Figure 3.1.1-2): 

• Drilling method-auger or other mechanism as necessary. Construction should exclude 

or limit the use of fluids downhole if possible. 

• Drilled Depth-to be determined based on the first bedrock surface encountered. It is 
' 

anticipated that one of each well pair will be completed at or immediately above the 

bedrock surface to monitor perched water conditions, and quality within the 

unconsolidated materials above the bedrock surface. The second of each well pair will be 

completed at a greater depth. The second of each well pair will be completed when: 
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Saturated materials are encountered within the first 20 feet below the bedrock 

surface to assess groundwater conditions and obtain samples for chemical 

analysis; or 

20 feet of continuous unsaturated bedrock materials, including but not limited 

to fine-grained materials such as claystone, siltstone or shale, are encountered 

below the bedrock surface; thereby, indicating the lack of a direct hydrologic 

connection between the perched water in the unconsolidated materials and the 

groundwater. 

Each of the paired wells will be independent of the other to ensure that there is no manmade 

hydrologic connection. 

• Lithology - Lithologic information is to be observed and logged by a professional 

geologist capable of identifying characteristics such as material type, grain size, color, 

plasticity, relative permeability, moisture content, etc. It will be important to develop a 

vertical profile of materials encountered at each location. 

• Borehole/Casing diameter and type-The borehole diameter will be selected to allow for 

the placement of at least 4-inch inside diameter (I.D.) casing as needed for installation of 

a water level monitoring device and water quality sampling equipment. Selected casing 

is to be factory perforated PVC with 0.010-inch openings (10-slot) in the saturated 

interval only. The remainder of the casing will be without perforations and of similar 

diameter. The entire casing string is to extend three feet above the surface and be topped 

with a removable cap. 

• Annular space-the area between the casing and borehole wall is to be filled with select 

# 10/20 gravel pack comprised of silica sand to a height approximately one foot above the 

screened interval. The remainder of the annular space will be filled with a neat cement 

grout to the surface and mounded around the casing and steel surface enclosure so as to 

prevent surface water from flowing toward or into the monitoring well. 
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Enclosure-a steel surface enclosure will be installed around each PVC casing as a 

protection. Each enclosure will include a hinged and lockable cap, and will be seated in 

cement. 

As shown on Figure 3.1.1-1, three perched water monitoring wells will be located within the 

ravine between Turnuey Ridge Road and the unnamed drainages. The steep topography of the 

westernmost location may make it difficult to allow access for a drilling rig. As a result, these 

wells will be shallow ( approximately less than 10 to 15 feet, or where the first saturation zone is 

encountered) and installed using a push method or by hand auger. Assuming ready access, the 

following key construction elements are anticipated (see Figure 3.1.1-3): 

• Drilling method-Hand auger or direct push or track mounted push probe. Construction 

methods should exclude the use of fluids if at all possible. 

• Drilled depth-Ten to 15 feet (to be determined based on conditions of the 

unconsolidated materials, existing perched water, and underlying bedrock surface as 

identified according to drilling difficulty and cutting evaluation). The well depths should 

not be deeper than the bedrock surface under any conditions. 

• Borehole diameter-Four inches to allow for the installation of 2-inch I.D. prepacked 

screen and casing. 

• Casing diameter and type-Two-inch I.D. screen (prepacked with filter material) and 

casing to allow for installation of a water level monitoring device and sampling 

equipment. The prepacked screen is to be factory perforated PVC with 0.010-inch 

openings (10-slot) in the saturated interval only. The remainder of the casing will be of 

the same diameter but without perforations and prepacked filter material. The entire 

casing string is to extend to three feet above the surface and be topped with a removable 

cap. 

• Annular space-The area between the casing and borehole wall will be filled with #20/40 

sand included with the prepacked screen. The remainder of the annular space above the 

screened interval will be filled with a neat cement grout and mounded around the casing 
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and steel surface enclosure so as to prevent surface water from flowing toward or into the 

monitoring well. 

Enclosure-A steel surface enclosure, as considered appropriate, will be installed around 

the PVC casing as a protection. Each enclosure will include a hinged and lockable cap, 

and will be seated in cement. 

Lithology-Lithologic information is to be observed and logged by a professional 

geologist capable of identifying characteristics such as material type, grain size, color, 

plasticity, relative permeability, moisture content, etc. It will be important to develop a 

vertical profile of materials encountered at each location. 

Each of the five monitoring wells (i.e., GW-1, GW-2, PW-I, PW-2 and PW-3) is to be surveyed 

relative to a common datum and geographic location (i.e., latitude and longitude) such that an 

elevation above mean sea level can be associated with both ground surface and top of casing. 

All subsequent measurements regarding the depth to water at these locations are to be designated 

relative to a specified measurement point (i.e., ground surface or top of casing) and the 

established surveyed elevations and geographic coordinates. 
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Proposed Paired Bedrock Groundwater Monitoring Well Schematic 
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Figure 3.1.1-3 Proposed Perched Water Monitoring Well Schematic 
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3.1.2 Chemical Analysis 

Each of the monitoring wells is to be sampled on a monthly basis for the first year. Winter 

sampling may be difficult due to access, but efforts will be made to obtain no less than four 

samples during the first calendar year after the monitoring wells are fully installed and capable of 

procuring appropriate samples. Thereafter, Crestwood may seek approval from EPA as 

appropriate for a reduction in monitoring frequency and/or parameters to be analyzed after 

assessment of the first-year laboratory results (see also Section 3.1.3). Samples obtained from 

each of the five monitoring wells will be submitted to a qualified water quality laboratory for the 

following parameters: 

pH (field measurement) Gross alpha and gross beta (additional 
parameters if needed/ 

EC (field measurement) Diesel Range Organics (DRO) 

Temperature (field measurement) Mercury 

Chloride Barium 

Nitrates Copper 

Calcium Arsenic 

Sodium Lead 

Magnesium Thallium 

BTEX (benzene, toluene, Gasoline Range Organics (GRO) 
ethylbenzene and xylene) 

Zinc Beryllium 

Chromium Selenium 

Bromide Boron 

2 Crestwood will obtain a gross alpha and gross beta sample at each monitoring well during the first monthly 
sampling event. In the event the initial laboratory results for gross alpha are above 15 pCi/L, Crestwood will obtain 
another sample within the first year of this Plan for laboratory analysis of Radium 226 and 228. Likewise, if the 
initial laboratory results for gross beta are above 50 pCi/L, Crestwood will obtain another sample within the first 
year for beta emitter speciation. Gross alpha and gross beta laboratory results generally include both a: (i) reported 
value; and (ii) margin in the form of a plu,s ( +) or minus (-) value. For purposes of this Plan, the reported value, not 
the reported value as potentially modified! by the margin, shall be the laboratory result applicable to the gross alpha 
threshold set forth herein. For example, if Crestwood obtains a 7 pCi/L laboratory result for gross alpha with a 
margin of(+/-) 2, the value applicable to this Plan shall be the reported value of seven (7), and not the reported value 
plus(+) or minus(-) the margin. If initial laboratory results for gross alpha and gross beta do not exceed 15 pCi/L 
for gross alpha or 50 pCi/L for gross beta, Crestwood may discontinue gross alpha or gross beta sampling. 
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Sampling should be performed in accordance with protocols established by the EPA, U.S. 

Geological Survey (USGS), and/or the American Society for Testing and Materials (ASTM). 

Quality assurance and chain-of-custody protocols should be followed in accordance with the 

Quality Assurance Project Plan of this report (see Section 4.0). 

3.1.3 Sampling Duration and Frequency 

Sampling for the parameters outlined in Section 3.1.2 will be conducted monthly. Winter 

sampling may be difficult due to access, but efforts will be made to obtain no less than four 

samples during the first calendar year after the monitoring wells are fully installed and capable of 

procuring appropriate samples. 

3.1.4 First Year Goals and Objectives 

In late 2016, Crestwood attempted to determine the depth of the bedrock surface underlying the 

S5 - Tree Pond surface water sampling location. Utilizing a hand auger, Crestwood drilled a 

borehole in close proximity to the S5 - Tree Pond surface water sampling location. Crestwood's 

borehole reached a total depth of approximately twelve (12) feet, and no bedrock surface was 

encountered. Crestwood ceased drilling to greater depths because the borehole became unstable. 

This leads Crestwood to believe that the bedrock surface underlying the S5 - Tree Pond is at 

least ten (10) feet below the bottom of the S5 - Tree Pond surface water, which is approximately 

three (3) feet deep. 

Beginning in February 2017, Crestwood will begin to seek a temporary easement from the MHA 

Nation and the BIA authorizing Crestwood to locate, drill, and complete the five monitoring 

wells described in Section 3.1.1 herein. Crestwood will take all reasonable efforts to have the 

five monitoring wells fully installed and capable of procuring samples no later than May 30, 

2017. EPA understands and agrees that Crestwood's ability to locate the five proposed 

monitoring wells is)mtside of Crestwood's control and subject to the MHA 1-lation's and BIA's 

approval. In the event action or inaction by the MHA Nation or BIA prohibits Crestwood from 

completing installation of the five monitoring wells by May 30, 2017, Crestwood shall either 

seek an extensjon of the timeframes from the EPA or notice the EPA of a force majeure event, 
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and adhere to the process according to Section XII of the Consent Order to prevent violation of 

this Plan or the Consent Order. 

After Crestwood has installed the five monitoring wells, Crestwood shall seek a longer duration 

and non-temporary easement from the MHA Nation and BIA for the five monitoring wells, and 

Crestwood's ingress and egress to the same. Crestwood will take all reasonable efforts to obtain 

an extended-duration easement no later than December 31, 2017. In the event Crestwood is not 

able to obtain an extended-duration easement from the MHA Nation and/or BIA within the 

agreed-upon timeframe, Crestwood shall either seek an extension of the timeframe from the 

EPA, or notify the EPA of a force majeure event and adhere to the process according to Section 

XII of the Consent Order to prevent violation of this Plan or the Consent Order. 

No later than May 30, 2017, Crestwood shall install best management practices around the S5 -

Tree Pond to prevent surface water from entering. Should a force majeure event delay or negate 

the installation of best management practices, Crestwood shall notify the EPA of a force majeure 

event and adhere to the process according to Section XII of the Consent Order to prevent 

violation of this Plan or the Consent Order. EPA acknowledges that best management practices 

cannot prevent all water from exiting the S5 - Tree Pond. Crestwood's obligation shall be to 

install and maintain best management practices, and to prevent water from entering the S5 - Tree 

Pond. 

Prior to December 31, 2017, and upon evaluation of the data obtained from the first year of 

perched water and groundwater sampling, Crestwood will provide a recommendation for future 

sampling frequency with clearly defined goals and objectives. If approved by EPA, Crestwood 

may choose to install additional monitoring wells should Crestwood believe the data collected at 

the five proposed locations during the first-year warrants further investigation. 

3.1.5 Future Mitigation and/or Restoration Plan 

Not later than January 31, 2018, Crestwood shall submit a subsequent report and future 

recommendations to EPA summarizing: (i) the laboratory results of Crestwood's monitoring; (ii) 

Crestwood's efforts to characterize the extent of fluids associated with the Incident in the 

subsurface; (iii) the direction of fluid movement within the soils and larger drainage; and (iv) the 
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associated implications (the "Future Plan"). Crestwood's proposed Future Plan, if appropriate 

and scientifically warranted based on Crestwood's evaluation of the first year of monitoring 

results, will include any proposed mitigation and/or restoration, as well as any necessary or 

warranted mitigation and/or restoration of the S5 - Tree Pond. In the event any mitigation 

and/or restoration of the groundwater or S5 - Tree Pond is scientifically warranted based on 

Crestwood's evaluation of the first year of monitoring results, Crestwood will take all reasonable 

efforts to implement the mitigation and/or restoration proposed in the Future Plan no later than 

May 30, 2018. Crestwood's ability to implement any necessary and warranted mitigation and/or 

restoration is subject to the MHA Nation and BIA's approval. In the event Crestwood cannot 

obtain the MHA Nation's or BIA's approval, Crestwood shall either seek an extension of the 

timeframes from the EPA or notify the EPA of a force majeure event and adhere to the process 

according to Section XII of the Consent Order to prevent violation of this Plan or the Consent 

Order. 

Crestwood shall not implement the proposed Future Plan without EPA's concurrence and 

approval. 

3.1.6 Monitoring Equipment 

Equipment required for sampling of the monitoring wells may include low volume pumps, 

hailers and tubing to provide access to and removal of samples from below the surface. Such 

equipment should be appropriately decontaminated between each sampling event and to the 

degree possible. Equipment should be specifically dedicated to each well so as to eliminate the 

potential for cross-contamination. Other equipment needs will include the following: 

EC meter Keys for locking caps 

pH meter Data recording devicej 

Thermometer Dedicated pumps, hailers and tubing for 
sample extraction 

Sample bottles (appropriate for analytes to be Power source if pumping equipment used 

3 At both GW-1 and GW-2 Crestwood shall install and monitor for the first year a water level logger, which records 
the perched water level at each location daily. 
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I tested) 
Water level indicator 

3.2 Surface Water 

Surface water sampling has occurred at numerous locations along the Incident flow path since 

July 9, 2014. This section of the report provides an explanation of where surface water samples 

have and will continue to be collected, along with the nature of the field and laboratory chemical 

analyses and related information. This is followed by sampling duration and frequency, as well 

as goals and objectives for two specific sampling locations. This section concludes with 

comments concerning the nature of the equipment necessary for surface water monitoring. 

Please note that many of the topics typically addressed in surface water monitoring plans are 

covered in Section 4.0, QAPP. These topics include data quality objectives, elements of proper 

sample collection, quality control samples, split samples, interpretation of laboratory results, and 

others. 

The proposed surface water monitoring program described below builds upon surface water 

samples collected since the Incident occurred in early July 2014 (the first surface water samples 

were collected on July 9-10, 2014), and was developed with consideration for field observations 

by Keitu, Crestwood and WWE staff, and conversations with EPA representatives who have also 

conducted site inspections of the Incident area. Surface water samples will continue to be 

collected at most of the monitoring stations that were established in early July 2014, but with the 

addition of field parameters (i.e., pH, EC, temperature and others), along with a recording 

Weather Station and water level loggers (alternatively referred to as water level sensors or 

pressure transducers) at three locations to better understand the hydrology of the roughly 800-

acre watershed. 

3.2.1 Physical Locations 

As shown on Figure 3.2.1-1, and Exhibit A attached hereto, surface water samples will be 

collected at eleven locations identical to those established by Crestwood and Keitu in early July 

2014. The original stations were retained for continuity, and to facilitate data evaluation over the 
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entire sampling and monitoring period. The nomenclature of the stations has not changed, and 

proceeding from upstream to downstream, the surface water monitoring stations are as follows: 

• BKl -This background monitoring location is located at 47.78159°, -102.65263°. 

• BK2- This background monitoring location is located at 47.78249°, -102.65185°. 

• S5 - Tree Pond-This surface water monitoring location is in an area of substantial 

ponding and infiltration of produced water. This is the uppermost location in the 

watershed where it is practical to collect a surface water sample. The approximate GPS 

coordinates of S5 - Tree Pond are 47.78261°, -102.65117°. Sampling information 

collected from this location since the Incident has consistently shown high chloride 

levels; although the chloride levels at this location have decreased since first sampled on 

July 10, 2014. As a result, and discussed in Section 3.1.4 herein, Crestwood shall install 

best management practices in an effort to prevent surface water from entering or escaping 

the confines of the larger S5 -Tree Pond water body. 

• S6 - Coulee Start-This station represents the entry point of the produced water into the 

channelized flow of the unnamed drainage and is located approximately 300 feet 

downstream from the S5 - Tree Pond station. The approximate GPS coordinates of S6 -

Coulee Start are 47.78299°, -102.65154°. 

• S9 - Beaver Dam I-This is the most upstream beaver pond in the unnamed drainage. 

Water quality samples will continue to be collected at this location, with the addition of a 

staff gage to be placed on the bank of the channel along with a water level logger that 

will provide real time water depth data in the channel. This addition will allow 

development of hydrographs (flow vs. time) for the S9 - Beaver Dam 1 sampling 

location. Coupled with rainfall data (see precipitation gage location on Exhibit A), this 

will provide a better hydro logic understanding of the watershed. The exact location of 

the staff gage and water level logger, secured to the channel bottom, will be determined 

in the field. The approximate GPS coordinates of S9 - Beaver Dam 1 are 47.78482°, -

102.65168°. 
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Creek I-The Creek I monitoring station is located approximately midway along the 

beaver pond reach. The approximate GPS coordinates of Creek I are 47.78794°, -

I 02.64986°. 

• Dam I a-This sampling location is in the lower reach of the beaver ponds. The 

approximate GPS coordinates of Dam I a are 47.78998°, -102.64861 °. 

Dam I-This monitoring location is at the most downstream and largest beaver pond in 

the system. It is from this pond that water was pumped up to the Turnuey Ridge Road 

shortly after the Incident occurred. Water quality samples will continue to be collected at 

the same location with the addition of a staff gage and recording water level logger 

installed a short distance downstream where there is channelized flow, as a means to 

provide real time hydrologic data. The approximate coordinates of the Dam 1 sample 

collection station are 47.79055°, -102.64812°. The coordinates of the staff gage and 

water level logger will be determined in the field when the precise location is established. 

• Sll-This station is located approximately midway between the Dam 1 and Creek to 

Bay stations. The approximate GPS coordinates are 47.79326°, -102.64743°. 

• Creek to Bay-This monitoring location is the most downstream location in the unnamed 

drainage channel upstream of Lake Sakakawea. This location is sufficiently upstream to 

ensure that the sample is representative of streamflow rather than water in Lake 

Sakakawea. Water quality samples will continue to be collected at this location with the 

addition of a staff gage and water level logger installed at either this exact location or a 

nearby location that is more conductive to water level monitoring. The approximate GPS 

coordinates of the sampling station are 47.79559°, -102.64702°. The precise GPS 

coordinates of the staff gage and level logger will be determined in the field after they are 

located. 

• Lake I-This station is intended to provide water quality data for the reservoir. This 

station will not be a fixed location. Instead, on every occasion when a sample is 

collected, the sampling team will measure a distance of approximately 10 feet from the 

mouth of the unnamed drainage channel stream flow into the reservoir, where the sample 
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will be collected from approximately 1-2 feet beneath the water surface. The 10 feet 

distance is to be determined each time using a tape, rope or laser range finder device. A 

variable location is necessary because there are significant fluctuations in the lake level 

through the calendar year based on a multitude of factors. As a result, it is not feasible to 

specify fixed GPS coordinates for the Lake 1 station. However, coordinates shall be 

collected with a portable GPS unit every time the sample is collected. This sample 

should be collected manually by reaching into the water and opening the sampling 

container approximately 1-2 feet below the surface of the water. 

To summarize, surface water samples will be collected at eleven stations, ten of which are in the 

unnamed drainage channel while the ninth (Lake I), will be located approximately 10 feet into 

Lake Sakakawea. Three of the stations, S9 - Beaver Dam I, Dam 1, and Creek to Bay will have 

flow monitoring capabilities including a staff gage (to be read manually during every sampling 

event) and a continuous, recording water level sensor (pressure transducer). Data from the water 

level sensors will be downloaded once a month when sampling occurs. Between observations of 

water levels of the staff gages and via the pressure transducers, hydrographs will be obtained for 

three differ~nt locations along the stream channel and analyzed in the, context of rainfall data to 

be collected by a recording Weather Station located near Turnuey Ridge Road. Exact GPS 

locations of all of these locations will be determined in the field when the locations are 

established. 

By sampling at eleven separate locations, including two separate background locations, and 

monitoring flow at three different locations, surface water quality and flow variation over the full 

length of the unnamed drainage affected by the Incident will be determined. As noted earlier, 

because the surface water monitoring stations are at or near locations originally established in 

July 2014, continuity in the water quality data record will be maintained. It will be feasible to 

determine if the downward trends evident at many of the surface water monitoring stations will 

continue. By:gathering flow data, with sufficient time, it should be feasible to determine if there 

is a relationship between chloride concentrations and flows. For example, if prolonged wet 

periods cause chloride concentrations currently residing in the soils to migrate back to the 

channel, by having concurrent levels of chloride and flow, the chloride loading to the unnamed 

drainage channel and to Lake Sakakawea can be determined. In short, the stations described 
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above will provide a comprehensive representation of water quality and stream flow variation in 

the affected watershed. 

At all of the monitoring stations described above, grab samples will be collected in accordance 

with standard surface water monitoring protocols and guidelines prepared by the EPA, USGS, 

and/or ASTM. Streamflow data using both the staff gages and water level loggers will be 

gathered and analyzed in accordance with recommendations of the U.S. Bureau of Remediation 

(USBR) in its standard reference Water Measurement Manual. 

As mentioned in Section 3.2.4, if feasible (based on weather forecasts and the availability of 

personnel to access the site at necessary times), samples during wet weather (active runoff) will 

be collected (estimated 3-5 times per year). Wet weather samples can be "composite" rather than 

"grab" at the discretion of the sampler to reflect a wider range of runoff conditions if feasible. 

For example, if the sampling party is at a station for 15 minutes, three samples at five minute 

intervals can be collected, mixed together, and then poured into laboratory sample bottles 

provided by the laboratory. Composite sampling procedures should be described on sampling 

forms, in photographs or video, or in field books. Samplers should maintain records of 

composite sampling procedures employed and such procedures should be periodically reviewed. 

Samples will be collected from that area of the channel where flows are well mixed, and below 

the surface (to avoid materials floating on the surface). 

Other significant aspects of the establishment and operation of the surface water monitoring 

stations include: 

• Spikes of rebar will serve as surveyed monuments for each of the stream stations, and 

staff gages will be established at the three stations noted above. Locations for the 

monuments, staff gages and water level loggers will be field surveyed. At the stations 

with the loggers and staff gages, the channel cros,s sections will be surveyed and the 

channel bottom profile will be surveyed upstream and downstream from the section to 

enable establishment of a rating curve (a graph that will relate water depth to measured 

rate of flow). The rating curves will be developed using hydraulic calculations. In the 

event future monitoring is merited, at the start of each future monitoring year, and if 
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warranted based on field observations, the monuments, staff gages and channel 

characteristics will be resurveyed if necessary. If the positions and locations of the staff 

gages and level loggers have changed due to ice thrust, flood flows, or for other reasons, 

the measuring instruments will be repositioned. Similarly, if the channel geometry 

changes significantly, new rating curves will be developed. 

The water level loggers will be installed at approximately the base of each staff gage at 

the applicable stations, provided that these locations are suitable. These sensors will 

measure the depth of water at the locations and record measurements every five minutes. 

These data will facilitate development of hydrographs at each location. The sensors will 

be suitably fixed to the channel bottom, so that they do not wash away in high flows. 

• The Weather Station will be established in an easily accessed location near Turnuey 

Ridge Road. The Weather Station will monitor precipitation, and will include a stand 

roughly 8-10 feet above the ground, and will consist of a tipping bucket rain gage 

capable of recording precipitation during non-winter months. The Weather Station will 

also monitor: (i) atmospheric pressure, which will consist of a barologger that will record 

atmospheric pressure to enable calculations of water depths at the relevant monitoring 

stations; (ii) temperature; (iii) relative humidity; and (iv) wind speed and direction. 

• Exact locations for the staff gages and water level loggers will be determined in the field, 

and will be situated on representative channel reaches where the flow is relatively 

uniform. 

Over the course of the monitoring program, field conditions may indicate that it is desirable to 

obtain surface water samples for diagnostic purposes at additional locations. For example, a 

large landslide may create a new significant discharge into the unnamed drainage that may be 

considered appropriate for sampling. In the event new surface water monitoring stations are 

deemed appropriate, the locations will be named in a logical manner, assigned GPS coordinates, 

and shown on an updated Exhibit A. If Crestwood establishes a new surface water monitoring 

station, Crestwood will provide documentation regarding its rationale for the creation, 

parameters to be monitored (if different from those listed in 3.2.2, below), and the anticipated 
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duration of monitoring. It is important to emphasize that such stations will be diagnostic in 

nature, and will not involve regulatory compliance unless previously established monitoring 

locations are lost and need to be replaced. As the surface water monitoring program evolves, it 

may also be appropriate to discontinue one or more monitoring stations. In such cases, 

Crestwood will provide EPA details concerning Crestwood's rational for the determination, and 

may discontinue monitoring at the identified station upon approval by EPA. 
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Continued Water Quality Sampling Locations 

Proposed New Monitoring Locations (Approximate) * Recording Automated Rain Gage 
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Figure 3.2.1-1 Proposed Surface Water Monitoring Locations 
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3.2.2 Chemical Analysis and Other Data Collection 

The following field parameters will be gathered at the eleven monitoring stations on each 

sampling occasion when water depths are sufficient to obtain a sample without disturbing 

sediment from the channel bottom: 

Electrical Conductivity (EC) (with a meter) 

Water temperature (with a thermometer) 

pH (with a meter) 

Written description of visual characteristics of water ( e.g., "clear with no observabJe 

sediment transport") 

• Depth of flow (from staff gage) and rough estimate of surface velocity, as measured with 

stop watch and cork or other floating object 

• Where relevant, download data from water level sensors and Weather Station 

Any notes regarding instrument performance and maintenance performed per users 

manuals. 

In addition to collecting field data for the parameters described above, the following laboratory 

data will be obtained for surface water samples (again without disturbing sediment from the 

channel bottom): 

Hardness Sodium 

Chloride Nitrate 

pH Total Suspended Solids (TSS) 

Calcium EC and 

. I Total Dissolved Sblids (TDS) 

Magnesium 

Laboratory/test methods and detection limits are discussed in Section 4.0. Data will be collected 

via both field measurements and laboratory measurements. At each of the monitoring locations, 

field personnel will gather real time data for water temperature, pH and EC. Note that field data 
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and laboratory data collected for EC, TDS, and chloride may allow development of a relationship 

between chloride, EC, and TDS which could prove useful as the monitoring program evolves. 

In general, samples will be collected at each monitoring station using the following 

methodology: 

1. At each sampling location, an approximate 1-liter glass or HDPE sample collection 

container is rinsed with distilled water. The container is then filled and emptied three 

times with water from the sample location. 

2. The field personnel conducting sample collections stand downstream of the monitoring 

locations to reduce the potential of disturbing bottom sediment at the sample location and 

extend the sample collection container upstream to collect the sample. 

3. The sample collection container is placed below the water surface and is filled with water 

from the sample location and transferred to the relevant sample bottles that have been 

provided by the previously selected testing laboratory. 

4. The sample bottles are labeled with monitoring station locations, sample time and date, 

and placed on ice in a cooler. 

5. A photograph of the water quality monitoring station and sample is taken. It will be 

especially important to photo-document and describe wet weather sampling procedures 

and conditions. 

6. The sample at Lake 1, will be taken approximately 10 feet into Lake Sakakawea, and 

may require the use of a small boat. 

7. After a set of samples has been collected from all nine monitoring stations, the cooler is 

to be delivered with a completed chain of custody form to the previously selected testing 

laboratory within the laboratory-specified hold time. Crestwood and EPA recognize, 

however, that the laboratory-specified hold time for pH testing is limited, and that the 

hold-time for pH will be exceeded in all instances. Nonetheless, pH will still be recorded 

at each location (with a meter), and reliance will be placed on pH data collected in the 

field. 

When collecting stream samples, care must be taken to avoid disrupting sediment from the 

channel bottom. It is necessary to collect samples from the water column that does not include 
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sediment bottom material. In addition, during winter months, if there is an ice cover on the 

channel, samples should not be collected because they will not be representative. The concern is 

that in the course of breaking through ice, it is likely that channel bottom sediment will be 

entrained into the very shallow flow, thereby introducing too much inaccuracy into the sample. 

It should be feasible to collect samples in the late autumn/early winter and late winter/early 

spring where there is little ice that would affect sampling conditions. 

At each surface flow monitoring location the visual characteristics of the water should be noted 

(such as "slow and steady, clear base flow"). Water depth should be read on each staff gage, 

photographed, and water level sensor data downloaded. The flow width and average depth 

should be measured. Similarly, an approximate estimate of surface velocity (for example, "cork 

traveled eight feet in four seconds so surface velocity equals two ft/sec") in the channel should 

be recorded. 

A field data form will be used for recording observations of appropriate field parameters, along 

with other standard information such as: 

1. Names of people in the field monitoring party; 

2. Date; 

3. Weather when sampling occurs; 

4. General characterization of weather and flow conditions leading up to site inspections 

over the previous week and month; 

5. Members of other organizations participating in this sampling and whether or not split 

samples were collected; 

6. Chain of custody form number; 

7. General observations of the watershed such as the development of recent landslides that 

may be affecting flow conditions in the stream, appearance of new springs or seeps, 

changes in vegetation that are readily apparent, changes in the nature of the channel or. 

others of this kind; 

8. If samples collected during wet weather conditions were grab or composite; 

9. Brief description of conditions oflevel loggers, and Weather Station; 
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10. Brief description of procedure for locating the Lake 1 station, approximately 10 feet into 

Lake Sakakawea; and 

11. Other factors that may be relevant to the nature of the surface flows quantity or quality. 

· 3.2.3 Flow and Precipitation Data Download and Equipment Maintenance 

During each site visit, data will be downloaded from the flow measurement stations, the 

atmospheric pressure monitoring station, and the precipitation monitoring station. As applicable, 

the data will be analyzed and used to develop site-specific hydrographs, precipitation graphs, and 

a precipitation stream flow relationship. Prior to downloading data, each station will be inspected 

to evaluate condition (e.g., if water level sensor is in appropriate location and has not been 

tampered with). Following the data download, necessary routine maintenance will occur (e.g., 

cleaning debris out of the tipping bucket rain gauge or replacing depleted batteries). As the data 

are evaluated, depth measurements from the staff gages or hand-measured depths will be 

compared against water level sensor depths to check for approximate agreement. If there are 

significant differences for any given water, it should be tested and recalibrated or, if necessary, 

replaced. 

3.2.4 Schedule 

Crestwood will collect surface water data monthly for one calendar year. 90 days prior to the 

end of the first anniversary of EPA's approval of this Plan, Crestwood will submit to EPA for 

review and approval a proposal either to modify or discontinue sampling, if appropriate, or to 

continue sampling for an additional timeframe. Crestwood will implement this proposed plan 

upon approval by EPA. If additional surface water sampling is required after the first calendar 

year, Crestwood may at any time propose to cease surface water sampling beyond the first 

calendar year if Crestwood believes a cessation of surface water sampling is warranted based on 

the data acquired. Crestwood shall not cease surface water sampling without first obtaining 

EPA' s approval. 

In general, samples will be collected in the middle of each month, on Monday through Friday. In 

addition, when feasible given accurate weather forecasts and Crestwood staff availability, "wet 

weather" samples will be collected when there has been roughly 0.5 inches of rain or more, as 
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measured at the to be installed Weather Station, in the previous 24 hours through either grab or 

manual composite sampling. Rapid snowmelt (especially in the spring and fall) can also provide 

good conditions for sampling. When the National Weather Service and other local forecasting 

organizations predict significant rainfall, Crestwood will prepare to collect wet weather samples. 

The decision to conduct wet weather sampling will be based on an evaluation of proximate 

National Weather Service rain stations, staff or contractor availability, and the number of 

previous wet weather sampling events during the month (no need for more than one per month). 

When wet weather sampling occurs (likely no more than 3-5 times per year), the same basic 

field and laboratory procedures described above will be utilized. Extra sampling containers from 

the laboratory should be maintained by Crestwood to capture wet weather or snowmelt samples. 

During wet weather site visits, Crestwood will take photographs or video where possible to 

document site conditions. 

As discussed in Section 4.0, field and laboratory surface water quality and flow data will be 

regularly evaluated, and if anomalies are apparent, re-sampling will occur as soon as practical. 

3.2.5 Surface Water Goals and Objectives 

At no point during the effective period of the Consent Order shall chloride exceed 230 mg/L at 

Crestwood's Creek to Bay monitoring station or 100 mg/L at the Lake 1 monitoring station 

(collectively, the "goals and objectives). 

3.2. 6 Mitigation and/or Restoration 

As described in Section 5.0 herein, the first year of the program will focus on data collection and 

interpretation. In addition, Crestwood will take the following action should chloride 

concentrations exceed the surface water goals and objectives described in Section 3.2.5 herein. 

In the event an individual sample exceeds the goals and objectives, Crestwood will provide 

notice to the EPA within 7 days of an individual sample exceeding the goals and objectives. 

Crestwood will collect one or more weekly samples at the Creek to Bay and Lake 1 monitoring 

stations for four additional consecutive weeks. Within 30 days following the receipt of 

laboratory data from the final weekly sample, Crestwood must determine and provide written 

notice to EPA explaining whether the 30-day average of the chloride concentrations exceeds the 
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goals and objectives at one or both of these locations. As part of this notice, Crestwood may 

demonstrate that a source other than the Incident caused the contamination or that the elevated 

chloride in an individual sample is an artifact caused by an error in sampling, analysis or natural 

variation in the perched water or groundwater. If Crestwood determines that the 30-day average 

exceeds the goals and objectives at one or both of these locations, Crestwood shall submit a 

Mitigation and Restoration Plan at the same time as the notice for EPA' s review and approval. 

The Mitigation and Restoration Plan shall include proposed additional monitoring that may be 

needed to characterize chloride conditions, corrective actions to reduce chloride concentrations, 

and/or proposed alternate chloride standards resulting from additional site characterization and 

data analysis. The Mitigation and Restoration Plan shall be developed with the goal of defining 

the potential cause of elevated chloride concentrations and reducing chloride concentrations at 

either the Creek to Bay and/or the Lake I monitoring stations to meet the goals and objectives. 

Following approval of the Mitigation and Restoration Plan by EPA, Crestwood shall implement 

this Plan. 

Within 90 days of the first anniversary ofEPA's approval of this Plan, Crestwood shall submit to 

EPA a report summarizing the laboratory results of its surface water monitoring, and describing 

Crestwood's efforts to characterize the extent of fluids associated with the Incident in surface 

water, and the associated implications. This report shall include recommendations, as 

appropriate, for: (i) additional monitoring; (ii) additional or modified treatment, mitigation or 

restoration of surface water necessary to address the impacts to surface water; or (iii) cessation of 

monitoring activity. Crestwood will implement any such recommendations after approval by 

EPA. 

3.2. 7 Equipment 

Table 3.2.6-1 summarizes the necessary equipment for both normal weather and wet weather 

surface water sampling, including many of the major components of installing the water level 

sensors, and automated Weather Station. 
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Table 3.2.6-1 Surface Water Sampling Equipment 

Type/N11ture o(Equiprnent Manufacturer and Product 
Identifier 

Field GPS unit 
50-foot measuring tape 
Recording tipping bucket rain gage Teledyne ISCO 674 Rain Gauge 

Stratus RG202 Long Term Professional 
Rain and Snow Gauge 

Hand level, rod, yard stick 
Metal staff gages along with necessary support 
components such as fence posts, or other 
suitable materials to anchor gages in place in 
channel 
18-inch-long pieces ofrebar to serve as 1/2" X 18" Rebar IO/Bundle (BN) 
monuments at each station, and to serve as 
anchors for steel cable to connect to lo1rn:ers 
Water level loggers ( or staff gages and 3001 Leve logger Edge LT M5, F 15 - 16.4 
measured flow channel cross-sections) for ft., 5 m 
three stations 

300 l DataGrabber for Levelogger 
3001 DR to Optical Adaptor for 
Levelogger 
3001 Standard Comm. Package (USB) for 
Levelo1rn:er 
Alternate - Pre-printed metal staff gage 
affixed to a metal post and driven into the 
channel bottom 

Portable EC meter HI98129 pH/EC/TDS Tester (low range) 
Portable pH meter HI98 l 29 pH/EC/TDS Tester (low range) 
Thermometer HI98129 pH/EC/TDS Tester (low range) 
Fishing "floats" for measuring surface flow 
velocities 
Stop watch 
Stand for rain gage ( concrete base and wood or 
steel structure to support height of8-10 ft.) 
Digital camera with video capabilities 
Steel cable for anchoring level loggers 
Field maps and other relevant documents and 
scale for measuring distances 
Other standard field equipment (appropriate 
clothing, first aid, communications ( cell phone, 
radio, etc.) sunscreen, insect repellent, water, 
food, duct tape, backup batteries, 
"Leatherman" or equivalent tool, etc.) 
Laptop Computer (to download data from level 
loggers and rain gage) 
Note: Crestwood will obtain a suitable sampling boat, anchor and life vests; boat will be 
secured and locked onshore between sampling events. 
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3.3 Soils 

Monitoring of soils and water began immediately after the Incident was identified, and was 

continued daily, then monthly, and now quarterly. The June 2015 report by Keitu outlines the 

specific sampling and monitoring locations as well as constituents that are analyzed each quarter. 

The following subsections describe methods for future soil sampling and monitoring efforts. 

3.3.1 Physical Location and Chemical Analysis 

Samples will be obtained by boring to the desired sample depth using a hand or mechanized 

auger. Once the desired sample depth is reached, a sample will be collected with the auger and 

transferred to a sample-dedicated disposable pail and homogenized with a trowel. Adhering to 

laboratory-specified volume and weight requirements, grab samples will be transferred directly 

to sample storage and transport containers provided or specified by the laboratory conducting the 

analysis. 

Sampling locations will include the sites identified on Table 3.3.1-1 and shown on Exhibit A. 

Precise sampling locations will be selected in the field, and GPS coordinates will then be 

assigned. Surface soil samples will be collected at all listed locations. Subsurface soil samples 

will be collected at locations identified in bold in Table 3.3.1-1. Subsurface soil samples for 

quarterly parameters will be obtained from a single boring. For laboratory analysis, these 

samples will be separated into 6-inch sections down to 24 inches and then at 1-foot intervals 

thereafter to a total depth of five feet ( or until bedrock is encountered). Each section will be 

homogenized for laboratory analysis. 
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Table 3.3.1-1 Sampling Locations and Parameters 

·. . . Samplin2 Location/ID Number 
E-East S8a Creek 1 
E-West S8b Dam2 
S 1 - Release Location S8c Dam la 
A-East S3 - Toe Slone Dam 1 
S2 - Road Ditch S4-Trees BD 1 
S7a S5 - Tree Pond Sll 
S7b S6 - Coulee Start Creek to Bay 

S7c S9 - Beaver Dam 1 S13-Bay 
BK2 BKS10 BKBWC 
Quarterly Samplin~ Parameters: 
pH, Conductivity, Chloride, Calcium, Magnesium, Sodium (calculated: SAR and EC), and select parameters based 
on the first 2017 sampling results 
First 2017 Soil Samples (0-6" and 6-12" only): 
Pollutant Scan--BTEX, Mercury, Barium, Copper, Antimony, Arsenic, Beryllium, Cadmium, Chromium, Selenium, 
Lead, Zinc, Thallium, Radionuclides (gross alpha and gross beta)

4 

During the first year of monitoring, all soil samples shall be sent to a laboratory that will run 

analyses for pH, conductivity, and chloride, as well as calcium, magnesium and sodium to 

calculate the SAR and EC. The first soil sampling event in 2017 will also include a pollutant 

scan of the parameters listed in Table 3 .3 .1-1. If laboratory results from the first 2017 soil 

sampling event for gross alpha and gross beta are greater than Jhe maximum background levels 

from the BK-2, S10-BK, or BWC-BK locations, Crestwood shall sample the following quarter 

for Radium 226 and 228. After one year of quarterly sample collection and analysis, if a site 

consistently has a calculated SAR of less than 15 and an EC less than 6 decisiemens per meter 

(dS/m) to a depth of five feet (or greatest depth achievable), that site will no longer be sampled. 

3.3.2 Sampling Duration and Frequency 

Quarterly soil samples will be taken for one year, after which Crestwood will evaluate the initial 

monitoring data to determine and submit to EPA for approval proposed future sampling 

4 Crestwood shall also collect three background soil samples identified as BK2, BKS10, and BKBWC in Table 
3.3.1-1 for Radionuclides (gross alpha and gross beta). The three background samples are approximately located at: 
(i) BK2 - 47.78249°, -102.65185°; (ii) BKS10 - 47.78671°, -102.65228°; and (iii) BKBWC - 47.79587°, -
102.64897°. Radionuclides sampling at the three background locations will be obtained from a single boring. For 
laboratory analysis, the three background samples will be separated into six inch ( 6") sections down to twelve inches 
(12"). Each section will be homogenized for laboratory analysis. 
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frequencies and locations. For the first 2017 soil sampling event, if soil laboratory analyzed 

values from the zero to twelve inch (0-12") core samples are below approved remediation 

standard thresholds, future monitoring for those parameters will not be required. For purposes of 

this Plan, the approved remediation standard thresholds shall be the following: 

As Ba Cd Cr Cu Hg Na Pb Se Zn 

mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg wt.% mg/Kg mg/Kg mg/Kg 

13.10 953.00 0.90 64.00 39.10 0.09 1.35 21.20 0.90 102.00J 

If one of these parameters is found to be present in the first 2017 zero to twelve inch (0-12") soil 

sampling sections at concentrations exceeding the approved remediation standard thresholds, that 

parameter shall continue to be included in the quarterly sampling analysis at the sampling 

location where the concentration exceeds the approved remediation standard thresholds, as well 

as the two sampling locations immediately adjacent (above and below) to the location that 

exceeded the approved remediation standard thresholds. 

3.3.3 Soil Goals and Objectives 

As stated above, soils must meet the following Sodium Adsorption Ration (SAR) and Electrical 

Conductivity (EC) that are accepted agricultural soil values for non-sodic and non-saline soils: 

i) SAR of less than 15 to a depth of five feet ( or greatest depth achievable) from the 

soil surface. SAR is the relation between soluble sodium and soluble divalent cations, 

which can be used to predict the exchangeable sodium fraction of soil equilibrated with a 

given solution. SAR is defined where concentrations, denoted by brackets, are expressed 

in mmoles per liter: SAR= [sodium]/ [calcium +magnesium] 112
; and 

5 From Smith, D.B. Cannon, W.F. Woodruff, L.G. Solano, Federico, Kilburn, J.E. and Fey, D.L. 2013, Geochemical 
and mineralogical data for soils of the conterminous United States: U.S. Geological Survey Data Series 80 I, 19p., 
http://pubs.usgs.gov/ds/801/. 
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ii) EC of less than 6 decisiemens per meter (dS/m) to a depth of five feet (or the 

greatest depth achievable) from the soil surface. EC is the conductivity of electricity 

through water or an extract of soil, which is commonly used to estimate the soluble salt 

content in solution. 

3.3.3.1 Soil Chemistry Mitigation Efforts Already Implemented 

Following the Incident, flax straw hay was applied to the soils in areas A, Band E (see Exhibit A 

for locations). This straw was applied at a thickness of 18 inches and crimped into the soil to 

three feet deep. The straw placement was intended to promote water retention and provide 

pathways for the chloride to move downward past the root zone of plants. Alfalfa hay was also 

applied to the soil to increase organic matter content, enhance the leaching capability of the top 

layer of soil, and to reduce surface ponding ofrainfall. 

At Area A, soil in the immediate vicinity of the Incident was excavated and disposed of off-site. 

These excavated areas were backfilled to pre-Incident elevations with Tribal approved soil. 

Additionally, a calcium based soil amendment (BIO-CAL) was applied throughout Area A. This 

soil amendment provided calcium for plants' uptake and as needed to mobilize nutrients in the 

soil to increase plant survival (http://www.midwesternbioag.com/product/bio-call). Other 

powdered calcium and citric acid amendments were added to the impacted area at rates 

exceeding the recommended agriculture rate. Citric acid promotes sodium displacement. 

Chlorides remain in solution and are 'easily' removed. The sodium needs displacement by 

calcium and magnesium to move sodium into solution; therefore, migrating sodium out of the 

root zone. This allows chlorides to migrate into deeper portions of the soil. These chemical 

additions were provided to improve the soil environment and promote vegetative growth. 

3.3.3.2 Future Soil Chemistry Mitigation Actions 

Within 90 days of the first anniversary of the effective date of this Plan, Crestwood shall submit 

to EPA a report summarizing the laboratory results of its soil monitoring. This report shall 

include a recommendation, as appropriate, for any additional monitoring, or any mitigation or 

restoration of soils necessary to address the impacts to soils associated with the Incident. 

Crestwood shall implement any recommended mitigation or restoration once approved by EPA. 
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3.3.4 Soil Sampling Equipment 

The following Table 3.3.4-1 provides a list of equipment and descriptions of use as needed to 

conduct appropriate soil sampling. 

Table 3.3.4-1 Soil Sampling Equipment 

Equipment Description 
Thin-walled tube sampler Metal or Teflon tube used to recover relatively undisturbed soil 

samples. Augers are available at various depths, and soil cores may 
range in length from 6 inches to 24 inches. 

Soil augers Various models of soil augers are acceptable and selection of the 
specific brand and make of tool will be recommended by the contractor 
implementing the field work. 

Trowels For extruding the soil sample from the auger. 
Collection containers For storing soil sample. 
Gloves To prevent cross-contamination of samples. Should be disposable and 

powderless. 
Sampling flags or a handheld GPS Used for identifying soil sampling locations. 
Field notebook Used to record progress of sampling effort and record field observations 

and conditions during sampling. 
Three-ring binder To store necessary forms used to record and track samples collected at 

the site. Binders will contain the Field Data Sheet, Site Diagram, 
Chain-of-Custody documents, and sample labels. 

Permanent pen Used to label sample containers and for documentation in field 
logbooks and on data sheets. 

Measuring tape f Used to measure the length of core in the soil coring device. 
Trash bag Used to dispose of gloves and any other non-hazardous waste generated 

during sampling. 

3.4 Vegetation 

The Incident resulted in visible adverse impacts to the vegetation along a portion of its flow path 

toward and within the unnamed drainage channel. In response, Keitu provided observations 

about the impacts to site vegetation through a botanical survey and tree and shrub inventory 

included in its June 2015 report (see Appendix A). The botanical survey was conducted adjacent 

to the flow path to assess the dominant plant species within each section of the Incident area, and 

the tree and shrub inventory documented the number of trees and shrubs that were impacted. 

Five distinct remediation areas (Areas A - E) were established to account for unique plant 

communities, slopes, and soil characteristics throughout the affected area (see Exhibit A). 
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3.4.1 Mitigation and Restoration 

Vegetation and soil remediation practices were implemented at Areas A, B, C and E beginning in 

2014. Vegetation within Area D did not sustain the same level of damage as the other areas. As 

a result, and based on the difficulty in accessing locations within Area D, Keitu determined that 

revegetation and remediation of Area D with equipment had the potential to cause more harm 

than good and that monitoring was a more appropriate response. The botanical survey was 

conducted on September 22, 2014, and will continue to serve as a guide for the development of 

seed mixes to be used in the remediation areas. The tree and shrub inventory will be used as the 

standard for replanting native trees and shrubs in Areas C and D, where trees were present prior 

to the Incident. 

3.4.1.1 Previous Restoration 

As of April 2016, site revegetation has included seeding Areas A, B, C, and E using alkali­

tolerant dryland seed mixes. The following practices have been employed in Areas A, B, C, and 

E in an attempt to ensure the success of this process: 

(1) Application and crimping of flax straw hay into the soil to allow the soil to retain 

moisture and provide a channel for chloride to more readily leach past the root zone. 

(2) Application of alfalfa hay to increase the organic matter in the soil and provide a channel 

for chloride to more readily leach past the root zone. 

(3) Application of powdered citric acid, calcium carbonate and calcium sulfate to promote 

the movement of sodium below the root zone. 

(4) Seeding areas with a dry land alkali-resistant seed mix to reduce runoff and erosion. 

(5) Application of several erosion control techniques including erosion control blankets, rock 

check dams and fiber rolls to reduce erosion potential. A fence was built to prevent cattle 

from entering the area. 

The following practices have also been employed in Area C: 

(I) Removal or chipping of dead trees and shrubs. Wood chips have been tilled back into the 

soil to a depth of six inches. 
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(2) Hand-application of powdered citric acid and calcium carbonate to promote the 

movement of sodium below the root zone. 

(3) Seeding areas with a dry land alkali-resistant seed mix to reduce runoff and erosion. 

(4) Application of several erosion control techniques including rock check dams and fiber 

rolls to reduce erosion potential. 

(5) A fence was built to prevent cattle from entering the area. 

3.4.1.2 Forbs and Grasses Planting Plan 

The forbs and grasses planting plan largely adheres to the revegetation plan included in the Keitu 

report. Namely, all disturbed areas have been reseeded with an interim nature grass seed mix 

that is enhanced to promote water retention and soils stability. As reseeded areas become 

established, Crestwood will overseed with native, non-GMO, medicinal herbs and plants, 

including purple cone flower (Echinacea purpurea), western yarrow (Achillea millefolium), 

blackeyed susan (Rudbeckia hirta), prairie coneflower (Ratibida columnifera) and white 

sagebrush (Artemisia ludoviciana). 

3.4.1.3 Tree and Shrub Planting Plan 

Similar to the June 2015 Keitu report, this Plan recommends replanting at least twice the number 

of trees and shrubs which were impacted by the Incident. (see Table 3.4.1.3-1). This replanting 

shall begin when soils in the upper 36 inches have been remediated or have chloride and SAR 

values that are supportive of the intended plantings. 

Scientific Na.me 

Juni erus scopulorum 
Quercus macrocarpa 
Ulmus Americana 
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Table 3.4.1.3-1 Tree and Shrub Species to be Replanted 

Tree ancl Shrub S 
Comm.on Name 

re lanted 
Green Ash 165 330 
Rocky Mountain Junip_e_r -----+-3 ____ -+-6--------1 
Bur Oak 6 12 
American Elm 18 36 

Wright Water Engineers, Inc. Page 52 



REMEDIATION PLAN -July 2014 Phase IA Pipeline Incident 

3.4.2 Monitoring Duration and Frequency 

Additional restoration practices will be predicated on the survival of the trees and shrubs that 

will be planted and the success of the revegetation efforts. Vegetation regrowth assessment will 

occur each fall and spring through at least Fall 2020 to quantify the regrowth of warm and cool 

weather species. Monitoring will be performed by a qualified biologist who will visit the 

Incident site to assess site coverage by native plants using an accepted vegetation density 

measurement method (e.g., point-intercept, density quadrats, photographic monitoring, etc.) as 

determined by the biologist. The biologist will also make qualitative and quantitative 

observations about any non-native plant species or invasive weeds that are present. Finally, the 

biologist will count the trees and shrubs planted to calculate a tree and shrub survival rate. 

While reseeding has already taken place, active monitoring of growth should guide decisions to 

engage in additional seeding in the future. Should vegetation regrowth cease or fall below 

expected rates, adaptive management will be used to identify the cause and most practical action. 

3.4.2.1 Integrated Weed Management Plan 

As part of the ongoing site remediation, integrated weed management techniques will continue to 

be implemented. These techniques have included rapid seeding and soil treatment following the 

Incident, the use of appropriate seed mixes and regular site observations. Should Crestwood 

determine that reseeding needs to be performed in the future certified weed-free mulch and 

native seed mixes previously approved by the MHA Nation will be implemented. If invasive 

weeds are identified, responsive management actions may include the use of biological, 

mechanical and/or chemical weed removal methods. 

3.4.3 Vegetation Goals and Objectives 

Upon restoration completion, areas impacted by the Incident will be stabilized with native 

grasses and forbs that provide 70% or more of original coverage. Restoration shall be considered· 

successful if at least 3-years after all shrubs and trees were planted, the survival rate is equal to 

the number of trees and shrubs impacted by the unintended release. 

In the event 70% or more of the original native grasses and forbs, and the equal number of trees 

and shrubs impacted by the Incident are not present three-years after the effective date of this 
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Plan, Crestwood will submit to EPA within 90 days of such anniversary a plan for any 

appropriate corrective action. Crestwood will implement such plan upon approval by EPA. 
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4.0 QUALITY ASSURANCE PROJECT PLAN (QAPP) 

This QAPP provides the technical details and associated QA/QC procedures for the site-specific 

Sampling, Monitoring and Mitigation Plan described in Section 3.0. If conditions or 

requirements change during sampling and monitoring operations, the QAPP may be revised, and 

any revision will be submitted to EPA for approval. 

4.1 Data Quality Objectives 

The overall objective of this Plan is to restore the Incident site, flow path, and affected resources 

to their pre-Incident usage standards of supporting grazing and other similar uses. A second 

objective is to evaluate the extent and observable effects the Incident may have caused to surface 

water, perched water, groundwater, soils and vegetation in the affected environment. Finally a 

third objective is to reduce potential future discharges of chloride to the unnamed drainage 

and/or Lake Sakakawea from soils, groundwater and/or surface water. These objectives are best 

met when collected data are reliable, and adhere to minimum quality requirements, as addressed 

in the QAPP. 

These objectives will be achieved by collecting and analyzing water and soil samples, 

vegetation, and surface flows as described in Section 3.0. EPA-approved methods will be used 

for the collection and analysis of the analytes listed in Table 4.1-1. 
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·, 
Table 4.1-1 Analytes to Be Measured, with Appropriate Methods, in Surface Water, 

Sample 
Group 

Surface 
Water 

Perched 
Water and 
Groundwater 
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Perched Water, Groundwater, and Soil Samples. 

An~lyte AppropriateMethods1 
·· Notes, if applicable 

oH EPA 150.1 
Chloride EPA 6500 
Calcium EPA 200.7 For calculating SAR and 

hardness 
Magnesium EPA 200.8 For calculating SAR and 

hardness 
Sodium EPA 200.7 For calculating SAR 
Sodium Adsorption Ratio (SAR) Calculated 

Hardness Calculated 
Nitrate/Nitrite EPA 350.1; EPA 353.1 
TDS SM 2540C 
TSS EPA 160.1; SM 2540D 
pH EPA 150.1 
Chloride EPA 140.4; EPA 325.2; 

EPA 6500 
Calcium EPA 200.7 For calculating SAR and 

hardness 
Magnesium EPA 200.8 For calculating SAR and 

hardness 
Sodium EPA 200.7 For calculating SAR 
SAR Calculated 
Hardness Calculated 
Nitrate/Nitrite EPA 350.1; EPA 353.1 
BTEX (Benzene, Toluene, EPA 602 
Ethylbenzene, Xylenes) 
Metals (total) For all metals except 
Antimony, Arsenic, Barium, mercury: EPA 200.8; EPA 
Beryllium, Cadmium, Chromium, 6020 For Mercury only: 
Copper, Lead, Mercury EPA 245.1 
Selenium, Thallium, Zinc 
EC EPA 120.l 

DRO EPA 8015D; EPA 3550C; 
EPA 8270D 

GRO EPA 8015D; EPA 5035; 
EPA8260B 

Radionuclides Gross alpha/beta: EPA 
900 
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Table 4.1-1 Analytes to Be Measured, with Appropriate Methods, in Surface Water, 
Perched Water, Groundwater, and Soil Samples.6 

Sample Analyfe Appropriate Meth.ods 1 Notes, if applicable 
Group 

pH EPA 150.1 

EC 120.1 USEPA 

Chloride EPA 140.4; EPA 
325.2;EPA 6500 

Calcium EPA 200.7 
All soil samples. 

Magnesium EPA 200.8 

Sodium EPA 200.7 

Sodium Adsorption Ratio Calculated 

BTEX (Benzene, Toluene, EPA 602 for screening. If 
Soils Ethylbenzene, Xylenes) detected, confirm analytes 

using EPA 624 (GCMS). 

Metals (total) For all metals except Soil samples collected in 
Antimony, Arsenic, Barium, mercury: EPA 200.8; EPA 2016 from depth zones O to 
Beryllium, Cadmium, Chromium, 6020 For mercury only: 6 inches and 6 to 12 inches 
Copper, Lead, Mercury EPA 245.1 shall include the analytes 
Selenium, Thallium, Zinc to the left as well as those 
Radionuclides (See radionuclide Gross alpha/beta: EPA above. 
note for monitoring wells above.) 900 

Percent soil moisture ASTM D2216 or approved 
soil moisture probe. 

I .. 
The methods listed provide acceptable MDLs, PQLs, accuracy, and prec1s1on. Other methods may be used 

when preferred by the chosen laboratory if warranted to give equivalent results. 

4.1.1 Site Specific Data Generation and Acquisition 

The site-specific guidelines for data generation and acquisition include selecting sampling 

locations, sampling frequencies, dates/timeframes, sample size and frequency and location of QC 

samples. These guidelines, discussed in Section 3.0, are generally based on knowledge of the 

features and conditions under investigation and on professional judgment. Additionally, in the 

6 Attached hereto as Exhibit B are the two quality assurance manuals utilized by Crestwood's chosen testing 
laboratory, Pace Analytical Services Inc. Exhibit B consists of two quality assurance manuals because one 
laboratory location will be utilized to perform the vast majority of the laboratory analysis required herein; however, 
a second laboratory will need to be utilized for the gross alpha and gross beta laboratory analysis. Therefore, 
Exhibit B consists of: (i) Billings, Montana location Quality Assurance Manual - Quality Assurance/Quality Control 
Policies and Procedures effective December 11, 2015; and (ii) Greensburg, Pennsylvania location Quality 
Assurance Manual - Quality Assurance/Quality Control Policies and Procedures effective March I 0, 2017. 
Crestwood shall provide the EPA with copies of the testing laboratory's then current and operative quality assurance 
manual no later than January 3 l st of each year this Plan remains in effect. 
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case of surface water, soils and vegetation continuity, the monitoring program at many of the 

stations is the same as established in July 2014 to maintain continuity. The guidelines were 

developed to ensure that data collected for fulfilling the objectives of this project are appropriate 

and reliable and of sufficient quality to fulfill the project goals and objectives. 

4.2 Sampling Methods 

Methods of sample collection, preservation and handling used in determining water quality as a 

part of this QAPP shall be in accordance with methods described in the following references or 

otherwise approved by EPA, USGS, ASTM, or USBR (in the case of streamflow monitoring). 

However, site conditions or project-specific data collection objectives may necessitate the use of 

alternative field procedures not included in the standard operating procedures (SOPs) in these 

referenced sources. The use of field methods other than those presented in the SOPs will be 

submitted to EPA for approval. References to be utilized in this monitoring program include: 

• Guidelines Establishing Test Procedures for the Analysis of Pollutants under the Clean 

Water Act, 40 CFR Part 136 or any test procedure approved or accepted by EPA using 

procedures provided in 40 CFR Parts 136.3(d), 136.4, and 136.5; 

• Standard Methods for the Examination of Water and Wastewater, latest edition, 

American Public Health Association; 

• Methods for Chemical Analysis of Water and Waste, and other methods published by 

EPA Office of Research and Development or Office of Water; 

• Techniques of Water Resource Investigations of the USGS; 

• Annual Book of American Society for Testing and Materials (ASTM) Standards. 

Volumes 11.01 and 11.02, Water (I) and (II), latest edition, ASTM International; 

• Federal Register, latest methods published for monitoring pursuant to Resource 

Conservation and Recovery Act regulations; 
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National Handbook of Recommended Methods for Water-Data Acquisition, latest edition, 

prepared cooperatively by agencies of the U.S. government under the sponsorship of the 

USGS; and 

• Federal Register, latest methods published for monitoring pursuant to the Safe Drinking 

Water Act regulations. 

In addition, to the SOPs articulated in the above referenced sources, Crestwood's general 
sampling and field testing procedure shall consist of the following: 

• Performing an equipment and supplies check, which shall include ensuring that all: 

o Sample collection containers and preservatives are accounted for; 

o Sampling tools are decontaminated and in proper working order; and 

o Field instruments are within the manufacturer's recommended calibration 
timeframe. 

• Testing field instruments prior to sampling with a known standard solution. 

• When collecting a soil sample, Crestwood shall: 

o Rinse the sample collection containers with distilled water; 

o Utilize a soil auger to collect the pertinent soil sample; 

o Extrude the soil sample from the auger into a bucket; 

o Homogenize the soil sample; and 

o Place the soil sample into a laboratory supplied sample container. 

• When collecting a surface water sample, Crestwood shall: 
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o Rinse the sample collection containers with distilled water, and subsequently 
triple rinse the sample collection containers with collection water prior to 
obtaining a surface water sample; 

o Place the sample collection container below the water surface to fill the sample 
collection container with water from the pertinent sample location; 

o Transfer the collected water sample to the applicable sample container provided 
by the previously selected testing laboratory; 
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o Label the testing laboratory provided sample container with the monitoring station 
location, sample time, and date; and 

o Place the testing laboratory provided sample container on ice in an appropriate 
cooler. 

• Utilize field instruments/meter-gauges to collect field water quality data, and record such 
data in Crestwood's field log. 

• Decontaminate equipment employing a brush to remove any visible materials, and triple 
rinsing equipment with distilled water. 

• Record any additional notes in the field log. 

• Takes photos to assist in documenting relevant conditions. 

4.2.2 Sample Handling Procedures and Holding Times 

Sample container materials, preservatives and holding times are shown in Table 4.2.1-1. Each 

sample container must have a sample label affixed to the container. Each sample label must be 

legibly written with indelible (i.e., waterproof) ink. The information that is written on the 

sample label must match the information on the Chain of Custody (COC) form (see also Section 

.4.3.3). All necessary preservatives for sample containers will be provided by the laboratory in 

advance of field sampling. 
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Table 4.2.1-1 Sample Container Materials, Preservatives and Holding Times 

Parameter Sample Containers Preservatives ;Max. Holdb1g Tim~ 

Dissolved Metals Amber HOPE plastic Filtered 0.45 µm, acidified using 180 days (Hg only 28 
HN03 to pH< 2, Cool <6°C days) 

Total Metals Amber HOPE plastic Unfiltered, acidified using HN03 to 180 days (Hg only 28 
pH< 2, Cool <6°C days) 

Nitrate/Nitrite Amber HOPE plastic H2S04, pH<2; refrigerate <6°Cdo 28 days 
not freeze 

Total Dissolved HOPE Amber plastic Cool <6°C 7 days 
Solids3 (TDS) 
Total Suspended HOPE Amber plastic Cool <6°C 7 days 
Solids (TSS) 
Radium 226 HOPE Amber plastic HN03 6 months 
(aqueous) 
Radium HOPE Amber plastic HN03 6 months 
228(aqueous) 
Gross alpha/beta HOPE Amber plastic HN03 6 months 
(aqueous) 
Diesel Range HOPE Amber plastic HCl, pH<2; refrigerate <6°C 7 days until extraction, 
Organics (ORO) 40 days after extraction 
Gasoline range HOPE Amber plastic No Headspace HCl, pH<2; 14 days 
organics(GRO) refrigerate <6°C 
Chloride 60 mL plastic/I Refrigerate<6°C 28 days 
BTEX Glass with HCl to pH < 2; < 6°C, do not freeze 14 days 

fluoropolymer lined 
septum 120 mL (3-
40mL) 

4.3 Quality Assurance Measures 

All personnel who collect environmental data must have experience with the monitoring 

procedures presented in this Plan, be familiar with these quality assurance practices and collect 

data in accordance with the procedures described below. Attached hereto as Exhibit C is an 

organizational chart identifying the individuals and entities responsible for collecting pertinent 

field data, analyzing/testing such data, and overseeing the quality assurances set forth in this 

Section 4.0.7 Field QC samples will include field/equipment blanks, trip blanks, and temperature 

blanks. 

7 In the event the organizational chart attached hereto as Exhibit C undergoes modification at Crestwood's 
discretion, Crestwood shall provide the EPA with a: revised and updated organizational chart within thirty (30) days 
of such modification. 
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4.3.1 Blanks and Duplicates 

A blank sample is prepared to be free of the analytes of interest and is processed and handled at 

the sampling site in the same manner as environmental samples. Blanks are intended to help 

identify contaminants that are artifacts of the sampling procedure. There are several types of 

blank samples, each serving a distinct quality assurance purpose: 

• A field blank is a sample of analyte-free water opened in the field and exposed to the 

same sampling conditions as the environmental samples collected at each sampling site. 

Field blanks are transferred from one clean container to another, passed through 

automatic equipment, or otherwise exposed to environmental conditions at the sampling 

site. They are then preserved and shipped to the laboratory with field samples. For 

dissolved metal samples that involve field filtration through a 0.45 micrometer (µm) 

filter, the field blank is processed as a sample through a new disposable filter setup and 

then preserved. This also serves as an equipment blank (see below). 

At a minimum, the field blank container is opened at the sampling site and exposed to the 

air for approximately the same time as the environmental samples, to identify any 

airborne contaminants of interest. It is then capped, labeled, and sent to the laboratory 

with the other samples. One field blank should be collected per sampling day or per 20 

samples (whichever is greater). 

Field blanks are treated as regular samples in all respects, including exposure to sampling 

station conditions, storage, preservation and filtration, if applicable. The purpose of these 

samples is to determine if any of these conditions or processes can cause sample 

contamination. They help to assure that artifacts are recognizable and are not mistaken as 

real data. 

• A trip blank is a sample of analyte-free water that is taken from the laboratory to the 

sampling site and transported back to the laboratory without having been opened and 

exposed to the sampling environment. A trip blank should be prepared for each type of 

container and preservative used to collect environmental samples. Trip blanks are used to 

identify potential contamination from the container and preservative during 
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transportation, handling, and storage and analysis rather than during sample collection 

and processing. 

Trip blanks are prepared by the analytical laboratory using deionized, distilled water with 

preservative added as required for each environmental sample. One trip blank for each 

type of analyte/preservative/container should be in each ice chest. They are transported, 

unopened, to the field with other sample containers, handled like environmental samples 

and shipped to the laboratory for analysis with the collected samples. 

• An equipment blank is made by rinsing sampling equipment with analyte-free water after 

a sample has been collected and the equipment cleaned for reuse, but before resampling. 

Equipment blanks, sometimes referred to as "rinsate blanks," are used to document 

adequate decontamination of the sampling equipment. This is especially important with 

automatic sampling equipment or equipment used for splitting, transferring or otherwise 

handling environmental samples. One equipment blank should be collected per sampling 

day or per 20 samples (whichever is greater). 

• A temperature blank is a small sample bottle filled with analyte-free water that is placed 

in each cooler. Upon arrival at the laboratory, the temperature of this vial is measured to 

assure that proper refrigeration of samples has been maintained during storage and 

transportation. The temperature is recorded but the blank is not analyzed and does not 

measure introduced contamination. One temperature blank should be in the transport 

cooler. 

• A field duplicate is a duplicate environmental sample taken at the same time under 

identical circumstances to assess field sampling precision and homogeneity. Each sample 

is treated identically throughout field and laboratory analytical procedures. Field 

duplicates should be collected at a frequency of one for every 20 samples or per day 

(whichever is greater). 

4.3.2 Interpreting the Data from Blank Samples 

Blank samples are analyzed in the lab to evaluate the presence or absence of measurable 

contamination. Qualifier codes are assigned codes to data points that, based on the blank 
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samples, may have been contaminated. Qualifier codes indicate to the data user that chemicals 

were detected in the associated blank and that the sample results may have been contaminated. 

Depending on the relative magnitude of blank contamination, affected data points may have to 

be corrected or rejected. 

If a chemical is not measured in the blank at a concentration greater than or equal to the sample­

specific Method Detection Limit (MDL); use the MDL times the dilution factor if the sample 

was diluted for analysis), no blank validation code is assigned. If a chemical is measured in the 

blank at a concentration greater than or equal to the MDL then all results for that chemical in 

samples obtained after the last blank with a result less than the MDL will be reviewed and a 

validation code of "Bl" or "RB l" will be assigned according to Table 4.3.3-1. 

Table 4.3.3-1 Blank Validation codes 

Concentration in Blank Data Point Flag Corrective.Action · .. .· 

Blank cone. < MDL none None 
Blank cone. 2: MDL and 2: 5% of CSBI Data point flagged, corrected by subtracting blank 
Sample cone. cone. identified as suspect, and used with caution. 
Blank cone. 2: MDL and< 5% of CBI Data point flagged and corrected by subtracting blank 
Sample Concentration concentration. 

Blank cone. 2: MDL and Sample RBI Data point flagged and rejected. 
Concentration < MDL 

4.3.3 Chain of Custody 

A formal chain of custody is required. The receiving laboratory shall acknowledge receipt of the 

samples by date stamping the submittal forms and providing copies of the stamped forms to the 

person delivering the samples. 
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5.0 DATAASSESSMENTANDEVALUATION 

Building upon the Consent Order and the cited national guidance from EPA, this Plan is intended 

to be a living document. By allowing the Plan, and the sampling, monitoring, mitigation and 

restoration requirements set forth therein, to be modified or discontinued based on the continuous 

collection and assessment of groundwater, perched water, surface water, soil and vegetative data, 

the goals and objectives of the Plan will be met and the Incident site, flow path and affected 

resources ultimately restored to their pre-Incident usage condition. 

Significant surface water, soil and vegetative data already has been collected. Treatment, 

mitigation, or corrective action shall commence as outlined herein. At the end of one year, and 

following Crestwood's submittal of its groundwater, perched water, surface water and soils 

reports, EPA and Crestwood will meet to review the data, and Crestwood's recommendations to 

continue, modify or discontinue monitoring, restoration, and mitigation. 

At the outset of this Plan, no groundwater or perched water data in the vicinity of the Incident 

flow path or in the unnamed drainage has been collected and evaluated. By including a perched 

water and groundwater sampling and monitoring program in this Plan, including the locations for 

five monitoring well locations, EPA and Crestwood will be able to determine whether and to 

what extent the large percentage of Incident fluids located in the unconsolidated materials 

beneath the fluid flow path are contributing to the high chloride levels at the upper monitoring 

stations in the unnamed drainage. 

In one year, it will be feasible for representatives of EPA and Crestwood to discuss the 

laboratory results from the data collection effort, and for Crestwood to suggest any additional 

perched water, groundwater and/or surface water remediation proposals, as necessary and 

appropriate. Permitting the parties to gather and interpret another year of information will also 

enable the parties to further discuss future monitoring program modifications, conditions under 

which additional monitoring and mitigation can end, and other topics, should such discussion be 

necessary. 

This Plan encompasses two numeric action levels for chloride at two surface water monitoring 

stations. Specifically, if a measured concentration for chloride at the Lake I station exceeds 100 
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mg/L, and/or the measured concentration for chloride at the Creek to Bay station (see Exhibit A) 

exceeds 230 mg/L, Crestwood will: (i) immediately notify EPA; (ii) perform four consecutive 

weekly resamples; (iii) and within 30 days following the receipt of laboratory data from the final 

weekly sample, notify EPA of the cause and submit to EPA for approval a plan for any 

recommended mitigation or corrective action if the 30-day average exceeds the goals and 

objectives at one or both of the sampling locations. 
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6.0 DATA MANAGEMENT AND COMMUNICATION 

This Plan was written with the expectation that regular communication between EPA and 

Crestwood will occur, along with dissemination of laboratory results for surface water, perched 

water, groundwater, soils and vegetation that are obtained by each party. Consistent with the 

Consent Order, Crestwood will assume lead responsibility for disseminating the field data to 

EPA, the MHA Nation, the Corps and BIA, including in electronic format when available. 

Crestwood will maintain and keep current a database for collected data. The database will be 

accessible by EPA via inquiry though Crestwood. Requests for information will be processed by 

Crestwood in a timely manner. The database should be set up to readily accept new field 

observations, data, questions and suggestions. Crestwood will assign a staff member to regularly 

manage the database and provide responses, as appropriate. Consistent with the Consent Order, 

Crestwood will provide quarterly data monitoring reports to EPA, the MHA Nation, the Corps 

and BIA. Initially, it is expected that the first quarterly report would include the first three 

months of field and laboratory data, and be provided to EPA, the MHA Nation, the Corps and 

BIA within four weeks of the quarter's end. The first year and quarterly data monitoring reports 

will include field data forms, laboratory water quality reports, summary statistics of collected 

data, and site observations relevant to the post-Incident monitoring and remediation efforts. 

This Plan recognizes that it may be necessary to modify this Plan as field investigations move 

forward and the database grows. If either Crestwood or EPA wishes to propose a modification, 

the party should notify the other in accordance with Section VII of the Consent Order. In the 

event a dispute arises between Crestwood and EPA concerning whether a modification to this 

Plan is appropriate, the parties agree to adjudicate their dispute pursuant to Section X of the 

Consent Order. However, prior to initiating the dispute resolution provisions outlined in the 

Consent Order, Crestwood and EPA agree to attempt to resolve any dispute amicably in the first 

instance by meeting in person. 

In addition, if there is the need for a group teleconference, Crestwood will arrange for this to 

occur promptly, so that monitoring can reflect any immediately necessary changes (this will be 

especially relevant for surface water sampling, which will be performed monthly or more 

frequently relative to wet weather conditions). 
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