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Water Division

US Environmental Protection Agency, Region 6
1445 Ross Avenue, Suite 1200

Mail Code: 6EN

Dallas, TX 75202-2733

RE:  Joint Trades Comments
Notice of Proposed NPDES General Permit
Permit for New and Existing Sources and New Dischargers in the Offshore Subcategory of
the Oil and Gas Extraction Category for the Western Portion of the Outer Continental Shelf
in the Gulf of Mexico (GMG290000)
Docket ID No. EPA-R06-OW-2017-0217

The Offshore Operators Committee (OOC), the American Petroleum Institute (API), and the National
Ocean Industries Association (NOIA), hereinafter referred to as “the Joint Trades,” appreciate the
opportunity to provide detailed comments on the above-captioned NPDES General Permit. Comments
submitted on behalf of the Joint Trades are submitted without prejudice to any member’s right to have or
express different or opposing views. It is from this perspective that these comments have been developed.

The Joint Trades

APl is a national trade association representing more than 625 member companies involved i all aspects
of the oil and natural gas industry. API’s members include producers, refiners, suppliers, pipeline operators,
maring transporters, and service and supply companies that support all segments of the industry. API and
its members are dedicated to meecting environmental requirements, while economically and safely
developing and supplying energy resources for consumers. API is a longstanding supporter of offshore
exploration and development and the process laid out in the Outer Continental Shelf Lands Act (“OCSLA™)
as a means of balancing and rationalizing responsible oil and gas activities and the associated energy
security and economic benefits with the protection of the environment.

NOIA is the only national trade association representing all segments of the offshore industry with an
interest in the exploration and production of both traditional and renewable energy resources on the U.S.
Outer Continental Shelf (OCS). The NOIA membership comprises more than 325 companies engaged in
a varicty of business activities, including production, drilling, enginecring, marine and air transport,
offshore construction, equipment manufacturing and supply, telecommunications, finance and insurance,
and renewable energy.

0O0C is an organization of 41 producing companies and 53 service providers to the industry who conduct
essentially all oil and gas exploration and production activities in the Gulf of Mexico (GOM) OCS.
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Founded in 1948, the OOC is a technical advocate for the oil and gas industry regarding the regulation of
offshore exploration, development and producing operations in the GOM.

Comments

The Joint Trades” detailed technical comments are included in the attachment. The Joint Trades believe
the information included in the attached comments is important and critical to providing a final permit that
is protective of water quality in the GOM, as well as a practical permit that allows the continued
development of our nation’s energy resources. The attached comments are structured to include suggested
edits to the proposed permit language and justification for the suggested change.

Cooling Water Intake Structure Entrainment Monitoring

One concern that the Joint Trades would like to highlight is the continued requirements for cooling water
intake structure entrainment monitoring (see Comment 37 in the attachment for more details). The Joint
Trades strongly object to the continued requirement to conduct ongoing entrainment monitoring. The Joint
Trades request the removal of entrainment monitoring/sampling requirement and the addition of language
requiring permittees to submit a SEAMAP data report annually.

40 CFR 125.137.a.3 provides the Director the flexibility to reduce the frequency of monitoring following
24 months of bimonthly monitoring provided that “seasonal variations in species and the numbers of
individuals that are impinged or entrained” can be detected. The report on the 24 month industry
entrainment study (1) documents that many important Gulf of Mexico species were not detected at all in
the regions where new facilities are expected to be installed so that entrainment impacts on these species
will be zero; (2) provided documentation on the seasonal dependence of species and number of eggs and
larvae available for entrainment, and (3) concludes that anticipated entrainment will have an insignificant
impact on fisheries in any season; the Joint Trades believes that the intent 0of 40 CFR 125.137 has effectively
been met and that the requirement for ongoing entrainment monitoring can be removed.

Our request is based on the results of the results of the recently completed Gulf of Mexico Cooling Water
Intake Structure Entrainment Monitoring Study and reinforced by the quarterly entrainment monitoring
reports by individual operators. Industry believes that these results warrant removal of the entrainment
monitoring/sampling because (a) the study showed that no meaningful impacts from entrainment are
expected; (b) no meaningful impact was found, therefore, the seasonality of the impact is a moot point; (c)
the SEAMAP database provides a continually-updated source of information that is functionally equivalent
to permit-required monitoring for the purpose of estimating entrainment impacts.

The Gulf of Mexico Cooling Water Intake Structure Entrainment Monitoring Study was conducted for the
purposes of informing policy and permit requirements with sound science. The conclusions of the study
are clear — there are no meaningful impacts. Yet, the science presented in the study is not being utilized to
inform changes to permit requirements.

Regulatory Reform Initiatives

In addition to the detailed, technical comments included with this letter, the Joint Trades also plan to engage
EPA Headquarters in discussions regarding the impact of the recent Presidential Executive Orders 13771,
Reducing Regulation and Controlling Regulatory Cost, and 13795, Implementing an America-First
Offshore Energy Strategy, on the renewal of NPDES Permit GMG290000. As presented in the attached
detailed comments, the Joint Trades offer several positions that question the necessity of changes proposed

Sierra Club v. EPA 18cv3472 NDCA Tiers 8&9

ED_002061_00094918-00002



in the draft permit. The proposed changes, taken in their entirety, do not appear to be in keeping with the
intent of E.O. 13771 and E.O. 13795. Therefore, it is our intent to engage EPA on the need for the proposed
changes, whether the proposed changes provide any benefits for water quality of the Gulf of Mexico, and
if the proposed changes comply with the Executive Orders.

Also, the Joints Trades, through OOC, will be contacting EPA Region 6 staff, after the comment period
closes, to request a meeting to review the attached technical comments, and answer any clarifying questions
the agency may have regarding the information provided here.

The Joint Trades appreciate EPA’s efforts regarding the draft permit, and look forward to working with the
agency on the important issues included in our comments as the permit is finalized. If you have any
questions or require additional information, please contact Mr. Greg Southworth at
greg(@offshoreoperators.com, or Mr. James Durbin at james.durbin@c-ka.com.

Sincerely,

Atk
y

Greg Southworth

Associate Director

Offshore Operators Committee

Amy Emmert
Senior Policy Advisor
American Petroleum Institute

Tim Charters
Senior Director
National Ocean Industries Association
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cc (via email):

Environmental Protection Agency:

Scott Pruitt, Administrator

Samuel Coleman, Regional Administrator, Region 6

Bill Honker, Water Division, Region 6

Scott Wilson, Energy Coordinator, Industrial Branch/Water Permits Division
Stacey Dwyer, Associate Director, NPDES Permits & TMDL Branch, Region 6
Brent Larsen, Permits & Technical Section, Region 6

Isaac Chen, Permits & Technical Section, Region 6

Mitty Mohon, NPDES Enforcement Officer, Region 6

Sharon Angove, NPDES Enforcement, Region 6

Bureau of Safetv and Environmental Enforcement:

Scott Angelle, Director

Lars Herbst, Gulf of Mexico Regional Director

TJ Broussard, Gulf of Mexico Regional Environmental Officer

Bureau of Ocean Energy Management:

Walter Cruickshank, Acting Director

Michael Celata, Gulf of Mexico Regional Director

Gregory Kozlowski, Gulf of Mexico Deputy Regional Supervisor, Office of Environment
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Draft NPDES General Permit for New and Existing Sources and New Dischargers in the Offshore Subcategory of the Oil and Gas Extraction Point Source Category for the Western Portion of the Outer

Continental Shelf of the Gulf of Mexico (GMG290000)

GMG290000 May 11, 2017 Draft Renewal Permit, Docket # EPA-R06-OW-2017-0217 — The Joint Trades Comments

General Note — all permit text is shown in quotations. All suggested revisions to the proposed permit text are shown in red and siriked

redehs within O0C's comments.

Notice of Intent

Part LA.2

A Notice of Intent (NOI) must be filed 24-heur in advance to cover specific
discharges prior to commencement of specified discharges.”

The Joint Trades request that the 24-hour requirement of this condition be removed.

In certain situations, it is not always feasible for a permittee to file a Notice of Intent (NOI) 24-
hours in advance to cover a discharge.

Due to potentially sudden and unforeseen changes in operational priority, weather conditions,
asset availability/functionality, an operator will not always know about commencement of
discharging 24-hours in advance. For example, a lift boat conducting well work operations within
a specific field is unexpectedly being reprioritized due to any, or all, of the unforeseen factors
mentioned above. This requirement could result in additional costs for the operator up to, and
including, the day rate for a drill ship or vessel, approximately $1 million per day.

The Joint Trades feels that removing the 24-hour notification is more feasible for compliance,
while still obtaining proper NPDES coverage prior to discharging.

The draft permit language is more onerous on operators and the additional burden to the O&G
Industry does not have any apparent additional protection to the environment.

Notice of Intent

Part1LA.2

The primary operator must file an electronic Notice of Intent (eNOI) for
discharges directly associated with oil/gas exploration, development or
production activities to be covered by this permit. A separate eNOl is
required for each lease block and that eNOQI shall include all discharges
controlled by the primary operator within the block. Other operators or
vessel operators must file an eNOI to cover dlscharges which are dlrectly
under their control but-are-not-d ' % weith-anplorati

B Ind|V|dual coverage by this

The Joint Trades request striking the red text language. There are instances where third-party
operators are in direct control of discharges which are directly associated with exploration,
development or production activities. There are also instances when third-party operators may
be in direct control of the same type of discharges covered by the eNOI filed by the primary
operator. This requirement puts the liability burden on the primary operator for discharges in
which they have no direct control.

The draft permit language is more onerous on operators and the additional burden to the O&G
Industry does not have any apparent additional protection to the environment.

Notice of Intent

Part 1.LA.2

permnt becomes effectlve when a complete eNOI is S|gned and submltted

The Joint Trades request clarification on why a separate NOI would now be needed for bridged
facilities with duplicate discharges.

e BOEM and BSEE recognize bridged facilities as one complex with a single assigned ID
number.

e Historically, operators have always reported the worst case for multiple discharges
within one permitted outfall or feature (PF), whether reporting by lease block or by
structure. (i.e. multiple types of miscellaneous discharges, or multiple outlets of one
discharge on stand-alone platforms are reported under a single PF number, and one
DMR).
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e The total number of permit exceedances will continue to be reported as required for
one PF number limit set DMR, including all discharge points on the facility whether
bridged or stand alone.

e Covering and reporting multiple bridged facilities separately will generate more
Permitted Feature numbers and additional DMRs to be managed by the electronic
reporting system, not to mention additional costs associated with the additional
coverage reporting.

Therefore, the Joint Trades request that the proposed requirement for separate NOIs be
removed from the proposed permit language.

The draft permit language is more onerous on operators and the additional burden to the O&G
Industry does not have any apparent additional protection to the environment.

Lease holders or the authorized registered operators shall submit a notice
of termination (NOT) to the Regional Administrator within one vearé8-days
of termination of lease ownership for lease blocks assigned to the operator
by the Department of Interior. (Request for time extension and justification
to retain the permit coverage beyond the one year 68-day limit shall be
sent to the address listed in the subsection 5 below.) In the case of
temporary operations such as hydrostatic testing, well or facility
abandonment or any other contractual or legal requirement the NOT shall

4 Notice of Intent | Part LA.2 “Operators who filed eNOIls under the previous permit, issued on
September 28, 2012, (2012 issued permit) are required to file new eNOI The Joint Trades are requesting changes and additions to the permit language to provide clarity
within 90 days from the effective date of this general permit. All existing when eNOI system is unavailable and thus allowing a short paper NOI submittal. In addition, the
eNOls under the 2012 issued permit expire 90 days after the effectlve date | Joint Trades are requesting a 45-day time-period for submittal of the official eNOI via the eNOI
of this general permit. If the eNO! system is unavailable During-the-down system in-order to provide clarity of expectations. The current language can imply as soon as the
time-of-the-eNGlsystem, operators may submit a short paper NOI Wthh system is available an eNOI must be submitted. Since submitting the short paper NOI will allow
includes mformatlon a) through f) listed below or via emails-to for coverage under the permit, a 45-day period to submit the official eNOI is simply
R6_GMG29TEMPeNOI@epa.gov. The stamp date and time of the sent administrative.
email is evidence of delivery for coverage. An o8fficial eNOIs shall be filed
within 45-days of when the eNOI system becomes available.” Itis not clear as to the timeframe when EPA will update the applicable systems (i.e. eNOIl and
NetDMR) with the information that is submitted. The Joint Trades request clarification and an
estimated schedule of when the applicable systems will be ready for use.
The Joint Trades are requesting an email address correction based on beta testing issues with
EPA Region 6 where it was determined the wrong address was listed in the draft permit.
Not accepting the proposed permit language is onerous on operators and an additional burden
to the O&G Industry with no apparent additional protection to the environment.
5 Notice of Intent | Part LA.2 “Facilities which are located in lease blocks that are either in or adjacent to
"no activity" areas or require live bottom surveys are required to submit The Joint Trades request striking out information such as “drills, installations, discharges...”. The
both an eNOI that specifies they are located in such a lease block and a information is covered in Part 1. A.2 (a throughl). The information regarding drills is covered in
notice of commencement of operations {eg-drill tallat the drilling permits to BOEM. Also, it is unclear how this information would be added to the
discharges;—)" eNOI system. The eNOI system already keeps track of the types of discharges that are being
planned.
The draft permit language is more onerous on operators and the additional burden to the O&G
Industry does not have any apparent additional protection to the environment.
6 Notice of Part LA.3 3. Termination of NPDES Coverage The Joint Trades request a one year time frame for submittal of NOTs following termination of
Termination lease ownership. This request is to account for the many possible reasons a Permittee may be

required to hold permit coverage following lease termination.

Operators have up to 1-year from lease expiration to remove a facility. During this timeframe,
there could be removal and/or abandonment operations that result in discharges authorized by
the permit. A one year time period reduces the number of NOTs and NOIls, where an operator
terminates coverage and then has to reapply for coverage of discharges with in a one year time
frame.
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be submitted within one year 88-days of termination of operations. The
discharge monitoring report {(DMR) for the terminated lease block may be
either submitted with the NOT, or submitted on the reporting schedule.
The NOT shall be effective upon the date it is received by EPA.

The draft permit language is more onerous on operators and the additional burden to the O&G
Industry does not have any apparent additional protection to the environment.

Retention of
Cuttings and
BMP

Practices described below. Operators conducting fast drilling (i.e., greater
than 500 linear feet advancement of the drill bit per day using non aqueous
fluids) shall collect and analyze one set of drill cuttings samples per 500
linear feet drilled, with a maximum of three sets per day. Operators shall
collect a single discrete drill cuttings sample for each point of discharge to
the ocean. The weighted average of the results of all discharge points for
each sampling interval will be used to determine compliance. See Part |,
Section D.123 of this permit.

b) BMP Plan Requirements

The BMP Plan may reflect requirements within the pollution prevention
requirements required by the Minsrals-Management-Service-Bureau of

7 Other Reporting | Part LA5 “All NOIs must be filed electronically. Instruction for use of the electronic
Requirements Notice of Intent (eNOI) system is available in EPA Region 6's website at The Joint Trades are requesting an email address correction based on beta testing issues with
http://www.epa.gov/regions/6en/w/offshore/home.htm. EPA Region 6 where it was determined the wrong address was listed in the draft permit.
Operators shall either mail all temporary paper NOIs, NOTSs, notices of The Joint Trades are requesting the additional language to this section of the permit to provide
transfer agreements, notice of merger/acquisition, notice of clarity when eNOI system is unavailable and thus allowing a short paper NOI submittal. In
commencement and all subsequent paper reports under this permit to the | addition, OOC is requesting a 45 day time for submittal of the official eNOI via the eNOI system
following address: in order to provide clarity of expectations.
Water Enforcement Branch (6EN-WC)
U.S. Environmental Protection Agency Region 6 Further, it should be noted that the EPA website listed is not currently active. The Joint Trades
1445 Ross Avenue request that this website be activated prior to the effective date of the permit. Additionally, the
Dallas, TX 75202 Joint Trades request the ability to review the electronic NOI instructions prior to them being
or email pdf documents to an email address at finalized to allow for clarification and edits as necessary.
R6 GMG29TEMPeNOI@epa.govi
Itis not clear as to the timeframe when EPA will update the applicable systems (i.e. eNOIl and
if the eNOI systemn is unavailable, operators may submit a short paper NOI NetDMR) with the information that is submitted. The Joint Trades request clarification and an
which includes information a) through f) Hsted in Part LA.2 via email to estimated schedule of when the applicable systems will be ready for use.
R6 GMGZYTEMPeNOI@epa.gov. The stamp date and time of the sent
email is evidence of delivery for coverage. An official eNO! shall be filed The Joint Trades request that in addition to the electronic NOI instructions, a set of instructions
within 45 days of when the eNO! system becomes available. also be made available for DMRs and NQOTs. Similar to the electronic NOI instructions requested
above, OOC further requests the ability to review the electronic NOT and DMR instructions prior
Additional information regarding these reporting requirements may be to them being finalized to allow for clarification and edits as necessary.
found at:
http://www.epa.gov/regions/6en/w/offshore/home.htm” See comment # 41 for additional information regarding NetDMR.
The lack of active website, email address and NOI, NOT and DMR instructions is very onerous on
operators and the burden to the O&G Industry does not have any apparent additional protection
to the environment.
8 Non-Aqueous Part Base Fluids Retained on Cuttings.
Based Drilling 1.B.2.c.2 Monitoring shall be performed at least once per day when generating new | The Joint Trades are requesting the changes to reference the correct section of the permit and
Fluid - cuttings, except when meeting the conditions of the Best Management the agency that replaced Mineral Management Service.
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Safety and Environmental Enforcement {BSEE} (see 30 CFR 250.300) or

other Federal or State requirements and incorporate any part of such plans

into the BMP Plan by reference.

9 Produced Water | Part1.B.4.a “The addition of dispersants or emulsifiers downstream of treatment

system to the overboard produced water discharge lines is prohibited.-48

CRR-§-136-4." The Joint Trades agree that the use of dispersants or emulsifiers downstream of the treatment
system for the purpose of preventing detection of a sheen is prohibited.
In the 1989 API Paper (attached as Appendix A): Chemical Treatments and Usage in Offshore Qil
and Gas Production Systems, by Hudgins, the use of dispersants is discussed. Dispersants are
added to scale control agents and corrosion inhibitors to increase performance.
As proposed, EPA would inadvertently be limiting the use of scale control agents, corrosion
inhibitors, and emulsifiers from being used both upstream and in the produced water treatment
system. The Joint Trades do not believe this was the intent and request the requirement be
clarified to only prohibit the addition of dispersants or emulsifiers downstream of the produced
water treatment system.
The following is copied from the 1989 APl paper mentioned above, from the “Emulsion
Breakers” section on page 20 of the report.
“However, the use of emulsifiers in the treatment system are necessary in the separation phase.
Emulsion breakers work by attacking the droplet interface. They may cause the dispersed
droplets to aggregate intact (flocculation) or to rupture and coalesce into larger droplets. Either
way, the density difference between the oil and water then causes the two liquid phases to
separate more rapidly. In addition, solids present will usually tend to accumulate at the liquid
level interface (between the bulk oil and water phases) and form a semi-solid mass. If these
solids are not dispersed into the oil phase or water wetted and removed with the water, the
interface detector in the control system will ultimately malfunction, causing water to be dumped
into the oil pipeline or oil to be carried over to the produced water system. Proper selection and
application of emulsion breaker will minimize this accumulation and the resulting problems”
(Hudgins, C. M., Jr. (1989). CHEMICAL TREATMENTS AND USAGE IN OFFSHORE OIL AND GAS
PRODUCTION SYSTEMS. Houston, TX).
The draft permit language is more onerous on operators and the additional burden to the O&G
Industry does not have any apparent additional protection to the environment.

10 Produced Water | Part “2) Oil and Grease. Samples for oil and grease monitoring shall be collected
— Oil and Grease | 1.B.4.b.2 and analyzed a minimum of once per month. In addition, a produced water | The Joint Trades strongly disagree with taking a sample within 30 minutes of a sheen. The first

sample shall be collected, within thisp {30} minutes two hours of when a response by operators is determining the cause or source of the sheen and deciding if the

sheen is observed in the vicinity of the discharge or within two hours after system needs to be shut down. By taking a sample within 30 minutes, operators will be more

startup of the system if it is shut down following a sheen discovery, and focused on taking a sample instead of stopping the sheen. The uncertainty of the origin of the

analyzed for oil and grease. The sample type for all oil and grease sheen could cause operations to be in a state of higher risk of uncertainty and may lead to

monitoring shall be either grab, or a composite which consists of the unduly endangering the health and safety of the facility personnel, the facility, and the

arithmetic average of the resulfs of grab samples collected at even intervals | environment. Also, the PW O&G kits are not always located in areas that are easily accessible. it

during a period of 24-hours or less, If only one sample is taken for any one might take an operator over 30 minutes to grab a kit, collect ice, complete paperwork, and take

month, it must meet both the daily maximum and monthly average limits. a sample. By not taking a sample within the 30-minute time frame, this will now put operators in

Samples for oil and grease monitoring shall be collected prior to the possible violation of the permit. The Joint Trades request that time allowed to take a produced

addition of any seawater to the produced water waste stream. The water sample after a sheen is observed remain at two hours.

analytical method is that specified at 40 CFR Part 136.”
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Additionally, the Joint Trades request the language for sample type remain as is in the current

permit. Some operators elect to collect grab samples over a 24-hour period and determine the
arithmetic average for compliance with the daily maximum limit.

The draft permit language is more onerous on operators and the additional burden to the O&G
Industry does not have any apparent additional protection to the environment.

11

Produced Water
— Toxicity

Part
.B.4.b.3

“Toxicity. A 7-day toxicity testing shall be performed twice once per

calendar year. Foxiciby-tas ; oot 3 ; 1S SBarE,
The results for both species shall be reported on the next quarterly DMR
following testing. See Part |, Section D.3 of this permit for WET testing
requirements.”

'~ 3038 £3

The Joint Trades request the current produced water toxicity testing frequency and language
remain the same. The majority of operators test for produced water on an annual frequency.
Therefore, we strongly encourage EPA to maintain the annual produced water toxicity testing
frequency as there is not enough justification for an increased frequency of toxicity testing. Per
EPA’s proposed permit fact sheet, EPA is removing the frequency reduction allowance for
toxicity testing based on the Bureau of Safety and Environmental Enforcement (BSEE)'s
suggestion. BSEE’s basis of “difficulty of tracking” is completely invalid as once per calendar year
is much easier to track than twice per calendar year and at least 90 days apart.

EPA acknowledges in their proposed permit’s fact sheet that the number of available,
experienced, and qualified laboratories for this 7-day produced water analysis is limited. We
agree with this statement. Given the number of facilities requiring testing, the available
laboratories cannot handle doubling the number of 7-day toxicity analyses that EPA/BSEE is
proposing. This in turn could cause false toxicity or quality control issues. Laboratories only
culture so many test age organisms. Increasing the number of required testing in short time
frame is not possible. With the current annual required toxicity testing there are issues collecting
and analyzing 100% of samples due to limited laboratory availability. There are only 3
laboratories that can perform testing on offshore oil and gas produced waters. Inability to
predict extended platform downtime periods (i.e. intermittent production), logistics issues for
these specific monitoring and testing requirements, and weather (i.e. hurricanes and other
tropical storms) can also be problematic with an increase in testing. Doubling the number of
required toxicity testing samples would not only increase the burden on the operator and the
testing laboratories, but it will increase the operator’s risk for additional missed samples
resulting in administrative non-compliances. An annual testing frequency allows operators and
laboratories to work together on scheduling around shut-in, weather, organism availability and
laboratory testing schedules.

Currently, the permit requires that the toxicity sample has to be representative of produced
water discharges. Annual toxicity tests are inclusive to all activity performed on the facility;
therefore, it is a representative sample. Daily production rate changes and additions of flow
back fluids are not only unpredictable and hard to track, but these changes in production are
monitored monthly by conducting a representative sample for an oil and grease analysis on
produced water. The language throughout the permit requires representative samples be
collected. As an example, Section 11.C.2 of the permit requires “Samples and measurements
taken for the purpose of monitoring shall be representative of the monitored activity.”

This proposed frequency increase will be a significant economic burden for offshore operators
currently on an annual frequency as well. These additional toxicity tests would be an increase
for routine produced water discharges in operating expenses with negligible value. Considering
the very low number of toxicity test failures based on actual lab results, there is no
environmental benefit to justify this increased expense.
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The Joint Trades request an effective date for produced water toxicity testing of January 1, 2018

and continue on a calendar year basis. This assumes the permit will become effective on October
1, 2017. Operators have 90 days to apply for coverage under the new permit, and then can plan
a reasonable schedule for testing.

See also Comments No. 12-13 for additional discussion and information.

The draft permit language is more onerous on operators and the additional burden to the O&G
Industry does not have any apparent additional protection to the environment.

12

Produced Water
— Toxicity

Part
.B.4.b.3

“Toxicity testing for new discharges shall be conducted within 8 days 38
days after the discharge begins and then continue on the appropriaie
calendar year follew the-bwies ; ; ar schedule.”

sonar-aolandar v

EPA has not provided rationale for decreasing the time to conduct toxicity tests for new
discharges. The Joint Trades request the 90-day time period be left unchanged for the following
reasons:

e New produced water discharges typically occur early in the life of the facility. The PW
discharge rates are typically very low and ramp up over time at a rate dependent on the
reservoir(s).

e At these low produced water rates, the produced water treatment system needs time to
be fully commissioned.

e The critical dilution is set based on the highest monthly average discharge rate for the
three months prior to the month in which the test sample is collected. Testing within
the first 30 days would not allow for even one monthly average discharge rate in which
to base critical dilution.

See Comments No. 11 and 13 for additional discussion and information.

The draft permit language is more onerous on operators and the additional burden to the O&G
Industry does not have any apparent additional protection to the environment.

13

Produced Water
— Toxicity

Part
.B.4.b.3

“Toxicity testing for existing discharges under the 2012 issued permit shall
conduct the first toxicity test within 6 months from the effective date of
pbiaining coverage under the permit.”

“Samples taken in Year 2017 prior to the effective date of this permit can
be reported for 2017.”

The Joint Trades request the permit change to provide clarity and a more realistic approach with
what we believe is the intent of the proposed permit language.

Operators have 90 days from the effective date of the permit to apply and obtain coverage
under the new permit. Requiring existing discharges to conduct the first test within 6 months
from the effective date of the permit is problematic. 6 months from the effective date of the
permit would mean that first test for all existing discharges must be tested by the end of March
2018. Again, this is problematic for operators that do not apply for coverage until the end of the
90 days. Thus, nearly all of the produced water toxicity tests would have to be completedina
short time frame.

As discussed in Comment No. 11, there are a limited number of qualified testing laboratories
that test offshore produced waters. The testing laboratories could become overwhelmed with
that amount of produced water testing to be done in a short time frame. All existing produced
water discharges would have to be tested in approximately 3 months. From a transportation and
logistics point of view, this would be very problematic and cause a financial burden to both the
operator and the testing laboratories. Thus, potentially leading to false toxicity results and
quality control issues. Laboratories only produce so many test age organisms, increasing the
number of required testing in a short time frame is not possible.
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Additionally, the Joint Trades request the additional language to clarify that samples taken

2017 during the transition period can be reported for 2017, as compliance with the existing
permit.

See Comments No. 11-12 for additional discussion and information.

The draft permit language is more onerous on operators and the additional burden to the O&G
Industry does not have any apparent additional protection to the environment.

14 Produced Water | Part “Samples also shall be representative of produced water discharges when
— Toxicity [.B.4.b.3 hydrate inhibitors, scale inhibitors, corrosion inhibitors, biocides, paraffin The Joint Trades request striking the requirement to conduct a new toxicity test if the sample

inhibitors, well completion fluids, workover fluids, well treatment fluids, used for the previous test did not represent an application of TCW or hydrate control fluids. At
and/or hydrate control fluids are used in operations.-The-sp FEHY some locations, hydrate control fluids are routinely used as production treatment chemicals.

et oxicibrtest-ifthe-sample for The current permit already requires that samples are representative. EPA did not provide
rationale as to why hydrate control fluids should be treated differently from other production
chemicals.

This new requirement is overly burdensome with the following challenges:

e The TCW study is not complete. OOC requests that TCW discharges planned to be
commingled with produced water be included in the TCW study scope.

e For facilities with third-party wells tied back to the production system, there is the
added challenge of the host facility knowing exactly when these fluids were commingled
with the produced water discharge to determine when a representative sample can be
obtained. Although it may be communicated by a third-party in advance, there is the
uncertainty of how long it will take these fluids to reach the facility and be treated
before impacting the produced water discharge.

e Toxicity testing timing is coordinated well in advance with testing laboratories. This
enables the testing lab to 1). coordinate and send toxicity test kits to the facility in
alignment with existing transportation schedules and 2). have organisms prepped and
available for the toxicity test. The addition of samples for TCW and hydrate control
fluids, which may not be known in advance, is overly burdensome and may result in non-
compliance due to inability to obtain samples and start the toxicity testing within hold
times.

e Discrete instances of TCW fluids commingled with produced water are short in duration
and careful planning would need to be in place in order to obtain a representative
sample with no guarantee that can be accomplished.

e The permit language is very broad and lacks clarity. Operational scenarios frequently
change. As worded, it will be almost impossible for an operator to determine daily
whether the previous test was representative of current conditions and an additional
toxicity test would need to be conducted.

For additional discussion and information, see Comments 19-21.

The draft permit language is more onerous on operators and the additional burden to the O&G
Industry does not have any apparent additional protection to the environment.

15 Produced Water | Part Part 1.B.4.h.3
— Toxicity 1.B.4.b.3 The Joint Trades agree with Part 1.B.4.b.3, once a test fails, the operator should conduct monthly

and Part “If a test fails the survival or sub-lethal endpoint at the critical dilution in retests until passing. To be consistent, the Joint Trades also request EPA change the language in

I.D.3.e any test, the operator must perform monthly retest until it passes. The Part 1.D.3.e as indicated. Historically, when a facility passes the first toxicity test, they pass the
operator shall take corrective actions which may include conduction of second and third toxicity test as well. Performing three consecutive monthly toxicity tests adds
Toxicity Reduction Evaluation (TRE), adjustment of discharge rate, addition | no value and becomes redundant.
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of diffusers, or other remedy actions after the failure of the first retest.
Failing the toxicity test is considered violation of the permit.”

Partl1.D.3.e

“If the effluent fails the survival endpoint or the sub-lethal endpoint at the
critical dilution, the permittee shall be considered in violation of the WET
limit. Also, when the testing frequency stated above is less than monthly
and the effluent fails either endpoint at the critical dilution, the monitoring
frequency for the affected species will increase to monthly until such time
as compllance with the NOEC effluent limitation is demonstrated, fsra
period-oithree-consecutive-months-at that time the permittee may return
to the testmg frequency in use at the time of the failure. During the period
the permittee is out of compliance, test results shall be reported on the
DMR for that reporting period.”

reporting to NRC

Part I.C.7
“This permit does not preclude permittees from reporting
é-aseha%ge#releases to the National Response Center (NRC) Acdisual

FaY o) o 1.4
St Wit

ba¥olals MLl otdTal

Tautate b dalll ate e

3
b3
¥ B

16 Produced Water | Part
— Visual Sheen [.B.4.b.4 d XY : treatrment-pred The Joint Trades request that the language be modified as indicated to provide clarification.
&?W@S%%g&%@ﬂ»@f—if a sheen is ob$erved in the Course af requared dasiy
monitoring , or at any other time, the Operator must record the sheen and | Operators are required to keep adequate records to assure proper reporting of produced water
assess the cause of sheen. The operator must keep records of sheens and sheens under the permit per Part Il.C and I1.D. A produced water sheen may be easily attributed
findings and make the records available for inspector’s review.” to a change in operations (e.g., well management) thus making an inspection of the system
unnecessary. The proposed permit language is vague and overly burdensome.
The draft permit language is more onerous on operators and the additional burden to the O&G
Industry does not have any apparent additional protection to the environment.
17 Produced Water | Part
and Other — 1.B.4b4 & Part I.B.b.4 The Joint Trade strongly disagree that discharges from permitted outfalls should be reported to
Visual Sheen Part 1.C.7 the NRC. Thus, the Joint Trades request deletion of the text from Part |.B.b.4 and Part I.C.7.

Additionally, the Joint Trades request deletion of the term “discharges” from the text at Part
I.C.7. The statements at Part I.B.b.4 and Part 1.C.7 are contrary to law.

Based on Congressional intent and prior interpretations by the EPA and USCG, NPDES discharges
are covered by section 402 of the Clean Water Act and are not subject to reporting as oil spills
under section 311. Therefore, requiring an operator to report sheens from permitted discharge
points to the NRC is contrary to law, and this requirement must be removed from the proposed
permit.

The following citations from 33 U.S.C. (the Clean Water Act), historical EPA and USCG documents,
and EPA’s current website are provided to support this conclusion.

1. 33 U.5.C. § 1321 Excludes Certain Situations from the Definition of “Discharge”

Parts 1.B.b.4 and 1.C.7 include new requirements for an operator to report sheens from permitted
discharge points to the NRC. The proposed permit cites 33 U.S.C. § 1321(a)(2) and (b)(3) as the
basis for such reporting. However, 33 U.S.C. § 1321(a)(2) and (b)(3), are the exact paragraphs that
explain that NPDES discharges are excluded from the definition of “discharge” and do not have
to be reported to the National Response Center.

Paragraph 33 U.S.C. § 1321(b)(3) states,
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The discharge of oil or hazardous substances (i) into or upon the navigable waters
of the United States, adjoining shorelines, or into or upon the waters of the
contiguous zone, or {ii) in connection with activities under the Outer Continental
Shelf Lands Act [43 U.S.C. 1331 et seq.] or the Deepwater Port Act of 1974 [33
U.S.C. 1501 et seq.], or which may affect natural resources belonging to,
appertaining to, or under the exclusive management authority of the United
States (including resources under the Magnuson-Stevens Fishery Conservation and
Management Act [16 U.5.C. 1801 et seq.]), in such quantities as may be harmful
as determined by the President under paragraph (4) of this subsection, is
prohibited, except (A) in the case of such discharges into the waters of the
contiguous zone or which may affect natural resources belonging to, appertaining
to, or under the exclusive management authority of the United States (including
resources under the Magnuson-Stevens Fishery Conservation and Management
Act), where permitted under the Protocol of 1978 Relating to the international
Convention for the Prevention of Pollution from Ships, 1973, and (B) where
permitted in quantities and at times and locations or under such circumstances or
conditions as the President may, by regulation, determine not to be harmful. Any
regulations issued under this subsection shall be consistent with maritime safety
and with marine and navigation laws and regulations and applicable water quality
standards.”

The key term in the paragraph is “discharge” — which is defined in 33 U.S.C. § 1321 (a)(2),
“discharge” includes, but is not limited to, any spilling, leaking, pumping, pouring,
emitting, emptying or dumping, but excludes (A) discharges in compliance with a
permit under section 1342 of this title, (B) discharges resulting from circumstances
identified and reviewed and made a part of the public record with respect to a
permit issued or modified under section 1342 of this title, and subject to a
condition in such permit,,[1] (C) continuous or anticipated intermittent discharges
from a point source, identified in a permit or permit application under section 1342
of this title, which are caused by events occurring within the scope of relevant
operating or treatment systems, and (D) discharges incidental to mechanical
removal authorized by the President under subsection (c) of this section;

This definition excludes from the definition of “discharge” sheens that occur from permitted
discharge points, as these are covered by the exclusions described in 1321(a)(2) (A), (B), or (C).
Therefore, sheens from permitted discharges are excluded from the definition of “discharge”
under 33 U.S.C. § 1321.

2. EPA Clarified the Reporting Requirements in the 1981 Permit Fact Sheet — Sheens from
Permitted Point Sources are Exempt from Reporting

This position is further supported by a 1981 Federal Register Notice (46 FR 20284, April 3, 1981)
regarding the /ssuance of Final General NPDES Permits for Oil and Gas Operations in Portions of
the Gulf of Mexico; Fact Sheet, hereinafter referred to as “the 1981 Fact Sheet.” Paragraph J, Oil
Spill Requirements, of the 1981 Fact Sheet states,
“Section 311 of the Act prohibits the discharge of oil and hazardous materials in
harmful quantities. In the 1978 amendments to section 311, Congress clarified the
relationship between this section and discharges permitted under section 402 of
the Act. It was the intent of Congress that routine discharges permitted under
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section 402 be excluded from section 311. Discharges permitted under section 402
are not subject to section 311 if they are:

1. In compliance with a permit under section 402 of the Act;

2. Resulting from circumstances identified, reviewed and made part of the public
record with respect to a permit issued or modified under section 402 of the Act,
and subject to a condition in such permit; or

3. Continuous or anticipated intermittent discharges from a point source, identified
in a permit or permit application under section 403 of this Act, which are caused
by events occurring within the scope of the relevant operating and treatment
systems.

To help clarify the relationship between discharges under section 402 and section 311
discharges, EPA has compiled the following list of discharges which it considers to be
regulated under section 311 rather than under a section 402 permit. The list is not to be
considered all-inclusive.
1. Discharges from a platform or structure on which oil or water treatment
equipment is not mounted,
2. Discharges from burst or ruptured pipelines, manifolds, pressure valves or
atmospheric tanks,
Discharges from uncontrolled wells,
Discharges from pumps or engines,
Discharges from oil gauging or measuring equipment,
Discharges from pipeline scraper, launching, and receiving equipment,
Spill of diesel fuel during transfer operations,
Discharge from faulty drip pans,
. Discharges from well heads and associated valves,
10. Discharges from gas-liquid separators, and
11. Discharged from flare lines.”

© o NO LA W

It is clear from the 1981 Fact Sheet discussion that EPA clarified, based on Congressional intent,
that point sources covered by an NPDES permit are not subject to section 311 of the Clean Water
Act; meaning such discharges are not reportable to the NRC.

3. USCG District 8 (1998) Issued a Memorandum Explaining Sheens from Permitted Discharges
are not Subject to NRC Reporting

Furthermore, in September 1997 members of the Offshore Operators Committee met with U.S.
Coast Guard District 8 staff to clarify proper reporting procedures for sheens from permitted point
sources {section 402 events) versus oil spills {section 311 events). The Commander of the Eighth
Coast Guard District issued a memorandum {dated April 3, 1998) that states,
“..It was agreed by all in attendance that Section 311 of the Clean Water Act does
not define oil discharges from NPDES-permitted sources (whether the system is
operating correctly or not) as reportable oil discharges. This conclusion is
supported by Commandant Decisions on Appeal. The attendees agreed that the
proper policy is for sources to report discharges in violation of their NPDES-
permitted processes to the Environmental Protection Agency and Minerals
Management Service (if appropriate) and not to the Coast Guard. Discharges of
oil resulting from other activities not part of a NPDES process will still be reported
to the Coast Guard National Response Center.”
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This USCG memorandum, has not been rescinded and is still in effect. This District 8 policy is
clearly in alignment with 33 USC §1321 and the 1981 Fact Sheet.

4. EPA Response to Comments for the 2007 GMG290000 Renewal

EPA Region 6 addressed the issue of reporting sheens to the USCG National Response Center
directly in the Response to Comments when the agency issued the Final NPDES General Permit for
Discharges from New and Existing Sources in the Offshore Subcategory of the Qil and Gas
Extraction Point Source Category for the Western Portion of the Quter Continental Shelf of the
Gulf of Mexico (GMG290000). The following text is taken directly from the Response to
Comments:

“Comment Number 1:

The Offshore Operators Committee (OOC) requested clarification of the
permit’s oil spill requirements to state that sheens resulting from permitted
discharges are not defined as spills.

Response:

EPA has previously worked with the U.S. Coast Guard to determine when
a sheen would be considered a spill. Sheens from non-permitted discharges were
determined to be spills which are under the jurisdiction of the U.S. Coast Guard.

Sheens which result from permitted discharges were determined to be under EPA
jurisdiction and are not considered to be spills. The requested clarification is
consistent with that determination and has been made in the final permit.”

Itis apparent that EPA has reviewed this reporting issue in previous iterations of the GMG290000
permit and made the determination that sheens from permitted discharges are not oil spills. The
permit and agency processes ensure sheens from permitted discharge points are reported
through the Discharge Monitoring Reports.

5. EPA’s Current Website Describes the Types of Discharges Exempt from 33 U.5.C. § 1321

Finally, EPA’s current website (htips://www.epa.gov/oil-spills-prevention-and-preparedness-
regulations/oil-spills-do-not-need-be-reported) contains information on “Oil Spills that Do Not
Need to be Reported” which includes a section on “NPDES-Permitted Releases” that provides yet
another summary of the definition of discharge in 33 U.S5.C. § 1321 (a)(2):

“Three types of discharges subject to the National Pollutant Discharge Elimination System
(NPDES) are exempt from oil spill reporting:

1. Discharges in compliance with a permit under section 402 of the Clean Water Act,

when the permit contains:

e [ither an effluent limitation specifically applicable to oil, or

e An effluent limitation applicable to another parameter that has been
designated as an indicator of oil;

2. Discharges resulting from circumstances identified and reviewed and made part
of the public record with respect to a permit issued or modified under section 402
of the Clean Water Act, and subject to a condition in such permit. This exclusion
addresses situation where the source, nature, and amount of a potential oil
discharge was identified, and a treatment system capable of preventing that
discharge was made a permit requirement.
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e For example, if a discharger has a drainage system that will route spilled oil
from a broken hose connection to a holding tank for subsequent treatment
and discharge, the treatment system must be sufficient to handle the

maximum potential spill from that source. Spills larger than those
contemplated in the public record are not exempted,; and
3. Continuous or anticipated intermittent discharges from a point source, identified
in a permit or permit application under section 402 of the Clean Water Act, which
are caused by events occurring within the scope of relevant operating or treatment
systems. This exclusion applies to chronic or anticipated intermittent discharges
originating in the manufacturing or treatment systems of a facility or vessel,
including those caused by periodic system failures.
e Discharges caused by spills or episodic events that release oil to the
manufacturing or treatment systems are not exempt from reporting.”

The information above provides additional clarity on the intent of 33 U.S.C. § 1321 (a)(2). Clearly,
point source discharges in compliance with permit requirements are exempt from section 311
reporting. Also, limitations described for various point source discharges included in the GOM
NPDES permit are part of the public record, including the fact that sheens may occur from these
discharges. Lastly, Item 3 from the website description above makes it clear that episodic events
caused by “periodic system failures,” for example a sheen from deck drainage or the produced
water treatment process, are also exempt from section 311 reporting.

6. Conclusion

Based on Congressional intent and prior interpretations by the EPA and USCG, it is clear that
NPDES discharges are covered by section 402 of the Clean Water Act, and are not subject to
reporting under section 311. Therefore, the requirement to report sheens from permitted
discharge points to the NRC must be removed from the proposed permit. Reporting of sheens
from permitted discharge points is managed through the Discharge Monitoring Reports, and
such events will be reported to EPA as permit excursions/violations. However, sheens from
permitted discharge points need not be reported to the NRC.

The draft permit language is more onerous on operators and the additional burden to the O&G
Industry does not have any apparent additional protection to the environment.

18

Well Treatment
Fluids,
Completion
Fluids, Workover
Fluids — Priority
Pollutants

Partl.B.6.a

“Vendor sestitication declaration or statement indicating the-fluidscontain
ae the vendor does not add or has not intentionally added priority
pollutants to the fluids is acceptable for meeting this requirement.Jp-case

Yoy Y

The Joint Trades request rewording the first sentence to clarify that the vendor declaration is
that no priority pollutants are intentionally added to the materials added downhole as well
treatment, completion, or workover fluid TCW. If priority pollutants were not intentionally
added to the formulation of the product, then they are considered to be in there only in trace
guantities.

Further, the Joint Trades request the deletion of the last sentence.

The proposed EPA Region 6 language contradicts the 1993 ELG decision to regulate priority
pollutants with oil and grease only. The documentation and the effluent limitation guidelines
development document (in tables X-12, X-13, X14) clearly document that the EPA recognized
trace amounts of priority pollutants in these fluids above the detection methods. Imposing MDL
limits on all 138 priority pollutants will result in significant non-water quality impacts associated
with transportation, discharge, disposal, and excess treatment. The method detection limits
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referenced in Appendix E are achievable for samples in clean water effluents but due to matrix
effects may not be applicable to the analyses of products or TCW discharges.

A certification program would be burdensome and unsuitable for 138 priority pollutants and all
products used in completion fluids systems. There is no apparent environmental benefit over
the current system of regulatory control for the significant costs that this would entail.
Consequently, an unintended certification program would result in non-water quality impacts
which will result in additional treatment and discharges.

The draft permit language is more onerous on operators and the additional burden to the O&G
Industry does not have any apparent additional protection to the environment.

Fluids,
Completion
Fluids, Workover
Fluids —
Characteristic
Assessments

workover fluids

assessments whenever they apply those fluids. Such assessments shall be
conducted for each

applicable well by operators either corporately or individually. The general
information of a

specific well treatment, well completion or workover fluid could be used for
assessment purposes.

Each fluid assessment shall include the following information:

1) Lease and block number

2} APl well number

3) Type of well treatment or workover operation conducted
4) Date of discharge

5) Time discharge of TCW fluids commenced

6) Duration of discharge of TCW fluids

7) Volume of well treatment

8) Volume of completion or workover fluids used

9) The identity, as listed on the applicable SDS, and nominal
concentration of each chemical constituent intentionally added to the well
treatment, completion, or workover fluid used. The-son ; B5-333

charoiral. nararmarar FaX i ) Uty fime $

18) The No Observable Effect C
Whole Effluent Toxicity (WET)
test for wallirestreant TOW fluids used. discharsed sangrately feo;

I Tolad wlatols Tl

19 Well Treatment | Part .B.6.b | “When well treatment, completion or workover fluids are commingled and
Fluids, discharged with produced water, the discharges are considered produced The Joint Trades request deleting the 7-day toxicity test requirement. As outlined in the
Completion water-and-a-L-dav-ioxieibrtestshall-be-conducied forproduced-wate rationale in Comment No. 14 for Part 1.B.4.b.3, this requirement is overly burdensome. Toxicity
Fluids, Workover ' testing for these discharges should be included in the scope of the TCW study.
Fluids — Fluids
Commingled The draft permit language is more onerous on operators and the additional burden to the O&G
with Produced Industry does not have any apparent additional protection to the environment.
Water

20 Well Treatment | Part 1.B.6.c Operators must conduct well treatment fluids, well completion fluids, and The Joint Trades request that any requirements for disclosure of treatment, completion and

workover fluid compositional information be clarified as to the extent of disclosure required.
Proposed revision reflects a requirement for disclosure of composition as described on the SDS
for relevant additives.

Additionally, the Joint Trades request that the disclosure requirement allow for the use of a
systems-style disclosure of the chemical composition of all additives in a fluid (or fluids, in the
case of multiple disclosed applications) consistent with the approach that has been adopted for
use in some jurisdictions and by FracFocus. System-style disclosure would satisfy the objectives
of the permit revision while potentially reducing the necessity for companies to make
confidential business information claims on such disclosures. The process known as system-style
disclosure lists all known chemical constituents in a fluid {or fluids, in the case of multiple
disclosed applications), but decouples those constituents from their parent additives, thus
improving protection of the proprietary chemistry used in the applications while promoting
greater disclosure. At the same time, in order to protect the substantial investment of time and
resources in developing proprietary products, it is critical that operators and service companies
have the ability to protect proprietary information as Confidential Business Information even
when using a systems-style approach.

Also, the Joint Trades request that service providers be permitted to disclose the trade
secret/CBl information directly to EPA rather than requiring disclosure through the operators.
Such independent disclosure is necessary in order to protect the substantial investment of time
and resources that service providers make in developing proprietary products. Chemical
additives play a critical role in the safety, efficiency and productivity of offshore wells, and access
to newly-developed, ever-improving chemicals—be they “greener,” more efficient or more
effective—is in turn critical to continued improvements in offshore operations.

Without these changes, this proposed requirement creates challenges for companies that may
manufacture products which contain proprietary components or trade secrets. Companies with
trade secrets could experience significant negative economic impacts if a proprietary additive
was “reverse engineered” based on information submitted to EPA as part of this requirement.
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Operators shall use the following methods to perform the 48-hour Acute
Whole Effluent Toxicity Test
Method:

a) The permittee shall utilize the Mysidopsis bahia (Mysid shrimp) acute
static renewal 48-hour

definitive toxicity test using EPA-821-R-02-012. A minimum of five (5)
replicates with eight (8)

organisms per replicate must be used in the control and in each effluent
dilution of this test.

b) The permittee shall utilize the Menidia beryllina (Inland Silverside
minnow)

acute static renewal 48-hour definitive toxicity test using EPA-821-R-02-
012. A minimum of five (5)

replicates with eight (8) organisms per replicate must be used in the control
and in each effluent

dilution of this test.

c) The NOEC is defined as the greatest effluent dilution which does not
result in lethality that is

statistically different from the control (0% effluent) at the 95%
confidence level.

information collected for this reporting requirement shall be submitted as
ars attachment to the DMR or in an alternative format requested by the
operator and approved by EPA Region 6. Qperators may submit this
information marked as “Confidential Business Information” or other
suitable form of notice or may have service providers independently submit
this information marked as such, if necessary. The information so marked
shall be treated as information subject to a business confidentiality claim
pursuant o 40 CFR Part 2.

The Occupational Safety and Health Administration (OSHA) has addressed similar challenges in
its Hazard Communication requirements. Specifically, OSHA has provided criteria that allow
manufacturers to deem a chemical component as a “trade secret” on a Safety Data Sheet (SDS)
(see 29 CFR 1910.1200(i)). Under the OSHA Hazard Communication requirements, a proprietary
chemical component that has been designated as a trade secret is listed on the SDS in a generic
manner, such “Proprietary Component A.”

Given the above, the Joint Trades are requesting that EPA Region 6 incorporate the OSHA Hazard
Communication trade secret criteria by reference in the proposed GMG290000 permit.

Under this proposed change, EPA Region 6 would still have access to information that priority
pollutants are present or not in a particular additive, and the proprietary nature of certain
additives would be protected. This added language would also bring the two regulatory
programs into alignment, making compliance straightforward and consistent. If a specific
identity of a chemical compound can be withheld on an SDS while still communicating sufficient
information to ensure the safe handling, use and disposal of the chemical compound, then it is
reasonable to allow it to be withheld from the reporting of fluid discharges wherein the chemical
compound is greatly diluted.

This approach aligns with the disclosure of hydraulic fracturing chemicals used in the onshore oil
and gas industry. The FracFocus Chemical Disclosure Registry (www.fracfocus.org) allows
chemicals in the registry to be designated as proprietary if the chemical has been determined to
meet the OSHA trade secret criteria.

The Joint Trades request that TCW toxicity testing be conducted on the total TCW job
constituents prepared either by the company performing the job or the toxicity testing
laboratory that is representative of all fluids used in the job in lieu of sampling the discharge.
There are several challenges with collecting a representative sample during discharges.

1. Inorder to obtain an optimum dilution series, a range finder will likely be needed.
Without a rangefinder, the NOEC may not be representative of actual NOEC. Due to
the logistics of catching a sample, transporting to testing laboratories, conducting a
rangefinder, and then setting up a testing with the optimum dilution series, the
sample hold times will likely by exceeded. Due to the short duration of these types
of discharges, pulling another sample may not be possible.

2. Inthe event that the sample is compromised in anyway during transportation or
toxicity tests are inconclusive or invalid, having the opportunity of collecting another
sample may not be possible. This is because these discharges are short in duration.

3. TCW jobs are performed in stages. The composition of the discharge varies
throughout the TCW job.

The Joint Trades believe that testing the toxicity of the total TCW job constituents would provide
EPA with the data needed to assess the toxicity of TCW fluids without the burden of sampling
the actual discharge.

The Joint Trades are also proposing to add clarifying language regarding when and how this
information should be reported to EPA Region 6 and clarifying language on Fluid Assessment
Information (below).

Sierra Club v. EPA 18cv3472 NDCA

Page 14 of 30

Tiers 8&9

ED_002061_00094918-00018



http://www.fracfocus.org

Fluid assessment Information, clarification:

3) Type of well treatment or workover operation conducted. The Joint Trades would like
clarification on what information and examples regarding the type of well treatment or
workover operations conducted EPA is requesting.

7 & 8) Clarify if this is the volumes of fluids discharged {not pumped downhole).

The draft permit language is more onerous on operators and the additional burden to the O&G

Industry does not have any apparent additional protection to the environment.

21

Well Treatment
Fluids,
Completion
Fluids, Workover
Fluids — Fluids
Commingled
with Produced
Water

Well Treatment
Fluids,
Completion
Fluids, Workover
Fluids — Industry
— Wide Study
Alternative

Part1.B.6.c

“Industry-Wide Study Alternative: Alternatively, operators who discharge
well treatment completion and/or workover fluids may participate in an
EPA-approved industry-wide study as an alternative to conducting
monitoring of the fluids characteristic and reporting information on the
associated operations. That study would, at a minimum, provide a
characterization of well treatment, completion, and workover fluids used in
a representative number of astive-wells dsschargang well treatment,
compietaon and/or workover fluids sfvapding-depths-{shallovw,-medium
depth-and- depthsy. In addition, an approved mdustry W|de study
would be expected to provide greater detail on the characteristics of the
resulting discharges, including their nominal chemical composition and the
variability of the nominal chemical composition and toxicity. The study area
should include a statisticalvalid representative number of samples of wells
located in the Western and Central Areas of the GOM and may include the
Eastern Gulf of Mexico (GOM) under the permitting jurisdiction of EPA
Region 4, and operators may join the study after the start of and
completion of the studydate. The study plan should also include interim
dates/milestones.

A plan for an industry—wide study glan would be required to be submitted
to EPA for approval within sikemsaths 2 years after the effective date of this
permit. Once a permittee has committed financially to participate in the
study it shall constitute compliance with the monitoring and reporting
requirements of Part LB.6.c. if the Region does not approve the study plan
or a permiftee does not sign up to participate in the study, compliance with
all the monitoring and reporting requiremaents for well treatment,

compﬁetaon and Workover fluids is requ;red fthe-Regh

he-industry-wide study, Once approved the study plan W|II become an
enforceable part of this permit. The study must commence within six
months of EPA’s approval. The final study report date is to be determined.
The portion whach is achaevabfe by March 30, 2022 must be identified in the
plan.must-be-submittad Iaterthan-bdarch.2 -

1. The Joint Trades are requesting that “active” be struck. It is unclear what is intended by

“active”, and could, for instance, unintentionally exclude well jobs associated wi

completion and with abandonment. It is enough to simply reference well jobs where

TCW fluids will be discharged.

2. The Joint Trades request striking “of varying depths (shallow, medium depth and deep
depths)” and replacing simply with “discharging well treatment, completion, and/or

workover fluids”.

Due to the current level of activity, all wells would probably have to be sampled

jobs arise to ensure compliance with the study window. In other words, the study
participants would not have the luxury per se of picking and choosing well TCW jobs to

sample. * Therefore, specifying varying depths overly constrains the study from

start. Additionally, it is unclear what EPA means by this term (is it water depth, well

depth to reservoir, discharge depth?)

* This is the same approach EPA Region VI approved for the recent WBM dissolved

metals study i.e. sampling the WBM as each drilling job came along.

3. The Joint Trades are requesting changes to the permit language to clarify that a financial
commitment to participate in the Industry-Wide Study Alternative satisfies the chronic
and acute monitoring requirements and the Well Treatment, Completion, and Workover
Reporting Requirements of the permit, and ensure consistency with prior approved
industry studies. Further, the change allows the option for new permittees to benefit

from the industry-wide study after initiation and completion of the study.

4. As stated above the Joint Trades request that TCW toxicity testing be conducted on the
total TCW job constituents prepared either by the company performing the job or the

toxicity testing laboratory that is representative of all fluids used in the job in lie

sampling the discharge. The Joint Trades believe that testing the toxicity of the total
TCW job constituents would provide EPA with the data needed to assess the toxicity of

TCW fluids without the burden of sampling the actual discharge.

5. Change the planning time from 6 months to 2 years. The goals and objectives of the
proposed TCW characterization are not transparent. To be technically sound, effort
should be first focused on a problem formulation phase where diverse set of subject

matter experts (SMEs) for various affected organization (e.g., suppliers, operato

Region 6, Region 4, testing laboratories, etc.) come together to clarify the intent, the
goals and the objectives of such a study. This should be followed by a data gap analysis

th initial

as the

the

u of

rs,
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and information gathering phase. The working group could then reconvene and
consider the findings, identify and resolve how to address the difficult aspects of the
study and agree upon how to address the “simpler aspects of the study”. After taking
time to consider how to tackle the difficult tasks another meeting could then be
convened to reach general agreement on a path forward with the difficult aspects.
Though three meetings have been identified, quite possibly more will be needed. Once
the problem formulation phase is completed then 6 months for plan development
seems reasonable.

Depending on what comes out of the problem formulation phase, a hard date of March 30, 2022
may not be realistically achievable for completion and reporting. The portion of the study that is
decided by the SMEs, during the problem formulation phase, as reasonable to achieve by March
30, 2022 should be all that is due and can be written into the plan.

The draft permit language is more onerous on operators and the additional burden to the O&G
Industry does not have any apparent additional protection to the environment.

consecutive
days by 10 or

More Persons) —-

Limitations

40 CFR part 136 for TRC.”

“TException] Any facility operator which properly operates and maintains a
marine sanitation device {MSD) that complies with pollution control
standards and regulations under section 312 of the Act shall be deemed in
compliance with permit prohibitions and limitations for sanitary waste. The
MSD shall be tested yearly for proper operation and the test results
maintained for three years at the facility or at an alternate site if not
practicable.”

22 Sanitary Waste Part.B.7.a “Solids. No floating solids may be discharged to the receiving waters.
(Facilities Observation must be made daily during daylight in the vicinity of sanitary The Joint Trades are requesting this change to provide clarification with the requirement and for
Continuously consistency with the requirements outlined in Appendix F, Table 1 of the permit.
Manned for 30
or more
consecutive
days by 10 or
More Persons) -
Prohibitions
23 Sanitary Waste Part .B.7.b | “Residual Chlorine. Total residual chlorine {TRC) is a surrogate parameter
(Facilities for fecal coliform. Discharge of TRC must meet a minimum of 1 mg/! and The Joint Trades request that the exception for the MSD be added back to the permit. The
Continuously hal-be-maintained-as-close-to-this-concentration-as-pessible. A grab removal of the MSD exception creates an additional burden on the regulated community. The
Manned for 30 sample must be taken once per month and the concentration recorded. The | regulated community should be able to demonstrate proper operation and maintenance as
or more approved methods are either Hach CN-66-DPD or EPA method specified in required by the permit.

The language for TRC limitation “and shall be maintained as close to this concentration as
possible” is vague, and the Joint Trades request that it be struck.

For MODUs, The US Coast Guard conducts annual inspections of MSDs in order to issue the
MODU a Certificate of Compliance. During this inspection, the Coast Guard confirms that the
MSD is properly operational and fully functional. Additionally, an overwhelming majority of
MODUs are internationally flagged. As such, their Class Society on behalf of Flag State conducts
MSD inspections as a requirement for the International Sewage Pollution Prevention Certificate
(ISPPC) pursuant to MARPOL, Annex IV [Regulations for the prevention of pollution by sewage
from ships].

The Joint Trades requests that industry be able to demonstrate proper operation and
maintenance via maintenance logs/records and any other records of annual inspections by Coast
Guard. The monthly TRC requirement increases administrative and financial burden to
operators by requiring purchasing additional test kits, training personnel in the use of test kits,
and added recordkeeping burden.

Additionally, some MQODUs have MSDs that do not utilize chlorine as a disinfectant, for example
some use bromine biological treatment systems due to reduced usage of chlorine based
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treatment systems in other parts of the world. The Joint Trades request a similar approach to
demonstration of meeting the requirement via US Coast Guard approval, annual inspections,
Class/Flag State inspections and/or the ISPPC and maintenance logs/records.
The draft permit language is more onerous on operators and the additional burden to the O&G
Industry does not have any apparent additional protection to the environment.
24 Sanitary Waste Part 1.B.8.a “Solids. No floating solids may be discharged to the receiving waters.
(Facilities Observation must be made daily during daylight in the vicinity of sanitary The Joint Trades are requesting this change to provide clarification with the requirement and for
Continuously waste outfalls. if floating solids are observed at other fimes in addrtson o consistency with the requirements outlined in Appendix F, Table 1 of the permit.
Manned for the dariy monatorang, it must be recorded Ghseration-affoatin il
thirty or more must-be-recorded - whenaverfiostingsolids-are-abseay i Additionally, the Joint Trades request that the exception for the MSD be added back to the
consecutive The number of days solrds are observed must be reported i permit. The removal of the MSD exception creates an additional burden on the regulated
days by 9 or community. The regulated community should be able to demonstrate proper operation and
Fewer Persons “TException] Any facility operator which properly operates and maintains a | maintenance as required by the permit.
or Intermittently marine sanitation device (MSD) that complies with pollution control
by Any Number) standards and regulations under section 312 of the Act shall be deemed in The draft permit language is more onerous on operators and the additional burden to the O&G
compliance with permit prohibitions and limitations for sanitary waste. The | Industry does not have any apparent additional protection to the environment.
MSD shall be tested yearly for proper operation and the test results
maintained for three yvears at the facility or at an alternate site if not
practicable.”
25 Domestic Waste | Part 1.LB.9.b | “Solids. No floating solids may be discharged to the receiving waters.
— Monitoring Observation must be made daily during daylight in the vicinity of domestic | The Joint Trades are requesting this change to provide clarification with the requirement and for
Requirements waste outfalls. If floating solids are chserved at other times in addstaon o consistency with the requirements outlined in Appendix F, Table 1 of the permit.
the dariy mon;tor;ng, it must be recorded Dbsenation-offoatin il
The number of days sohds are observed must be reported i
26 Miscellaneous Part [.B.10.i | (i} Filtered and Slurry: Desalinization Unit Discharge, Diatomaceous Earth
Discharges — Filter Media, Mud, Cuttings, and Cement (mcludmg cement tracer) at the The Joint Trades request that discharges of cement used for testing be authorized by striking this
Discharge List Seafloor and Excess Cement Slurry INote-Pischarges-ofcamey R “Note” and adding clarifying language under Miscellaneous Discharges: “Unused Cement Slurry”.
Ftast : Hipgaopim Rationale included in Comment No. 30 for Part [.B.10.a.
The draft permit language is more onerous on operators and the additional burden to the O&G
Industry does not have any apparent additional protection to the environment.
27 Miscellaneous Part “(iv) Subsea Discharges: wout-Rreventer-Contralbluid, Subsea Wellhead
Discharges — [.B.10.iv Preservation Fluid, Subsea Productron Control FIurd Umbrhcal Steel Tube The Joint Trades request that Blowout Preventer Control Fluid discharges not be confined to only
Discharge List Storage Fluid, Leak Tracer Fluid, Riser Tensioner Fluid, and Pipeline Brine the “subsea discharges” re-categorized portion of miscellaneous discharges. OOC requests that
(used as piping or equipment preservation fluids).” Blowout Preventer be categorized as stand alone. This request also provides clarity.
“(iBlowout Preventer Control Fluid Blowout Preventer Control Fluid is discharged subsea, but can also be discharged at the surface
(such as when required function tests are being conducted).
28 Miscellaneous Part 1.B.10 -
Discharges — Notes The Joint Trades request that the proposed language in Part 1.B.10 “Note 2: Operators must
Discharge List flush and capture the chemicals {e.g., hydrate control fluids or pipeline brine) contained in
pipelines, umbilical, or jumpers before or at the time of abandonment” be deleted from the text.
EPA has reviewed toxicity data and information regarding hydrate inhibitor use submitted by
00C in the past and determined that the hydrate control fluid permit limitations in place in the
current permit are appropriate for these types of operations.
In Part 1.A.1 under Operations Covered discharges relating to abandonment and decommissioning
operations are covered. “This permit establishes effluent limitations, prohibitions, reporting
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requirements, and other conditions on discharges from oil and gas facilities, and supporting
pipeline facilities, engaged in production, field exploration, developmental drilling, facility
installation, well completion, well treatment, well workover, and abandonment/decommissioning

operations.” Discharges of hydrate control fluids (ethylene glycol and methanol) or chemically
treated seawater occur during pipeline, umbilical, and jumper decommissioning and installation
processes and are covered under the NPDES permit as miscellaneous discharges of hydrate control
fluids or chemically treated seawater miscellaneous discharges. Such discharges must comply
with the applicable permit limits. After a pipeline or umbilical has been abandoned in place, any
leak or spill of hydrate control fluid from that pipeline or umbilical would not be covered under
the NPDES permit as stated under Part Il Section B.7 “This general permit does not authorize
discharges, including spills or leaks, caused by failures of equipment, blowout, damage of facility,
or any form of unexpected discharge.”

The Joint Trades do not feel any changes to the current permit are necessary to address
discharges of hydrate control fluids or chemically treated miscellaneous discharges that occur
during pipeline, umbilical, and jumper decommissioning and installation processes. The permit
GMG290000 recognizes and authorizes the discharge of hydrate inhibitors in these types of
operations as a “Miscellaneous Discharge - Hydrate Control Fluid” (part .B.10). The permit limit
for these discharges is “no free oil” and monitoring required is sheen observations. This
provision was added to the permit in the 2004 renewal (69 FR No. 194, p. 60150). Any discharges
of methanol greater than 20 bbls or of ethylene glycol greater than 200 bbls within a 7 day
period would have to meet the current additional toxicity testing requirements. On April 8,
2011, the OOC Environmental Sub-Committee provided to EPA summary information regarding
hydrate inhibitor use in GOM during oil and gas operations at EPA’s request. It addressed the
discharge of hydrate inhibitors (methanol, glycol, LDHI, and brine) when disconnecting subsea
equipment.

On May 7, 2012, the OOC submitted comments on the proposed general permit
GMG290000. Attachment A of the comments providing supporting information on the regulation
of hydrate inhibitor discharges and included toxicity information on methanol and ethylene glycol.
On page 18 of EPA’s Response to Comments dated September, 28, 2012, regarding the draft
reissued NPDES permit publicly noticed in the Federal Register on March 7, 2012, EPA in
responding to the O0C’s comments in (e}, EPA states: Commenter requested that the permit allow
discharges of methano!l and ethylene glycol less than 200 bbl/d and waive toxicity test
requirements for hydrate control fluids. Response: The models were re-run and the concentrations
calculated and compared to the NOEC’s for growth and mortality listed for methano! and ethylene
glycol in the submitted comment addenda. The modeling runs submitted to justify the 200 bbl/d
value, model an exceedance of the NOEC in case 21 of the submitted modeling package for
methanol. Further, the actual density of methanol cannot be input to CORMIX. In addition, the
subsequent concentrations and possible synergistic effects posed by discharges of produced water
and hydrate inhibitors are not substantiated by the comment. Therefore, based on the Agency’s
review of the modeling submitted and a suitable margin of safety, the Agency will waive toxicity
test requirements for neat methanol less than 20 bbl/d and neat ethylene glycol less than 200
bbl/d. All other hydrate control fluids will meet the requirement of the permit as stated.

The draft permit language is more onerous on operators and the additional burden to the O&G
Industry does not have any apparent additional protection to the environment.

29 Miscellaneous Part I.B.10 - | “(vii) Non-specified Discharges: Any discharge that is not specified in this

Discharges — Notes permit is not authorize.” The Joint Trades request the additional language be added to the permit.
Discharge List
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Add to this section:

“Small guantity discharges not addressed elsewhere in this permif, may be
discharged after a notification to EPA that indudes the following:

+  Proposed datels) of activity

e Description of activity {e.g., connection of flowline to structure)
e Expected materials and guantities to be discharged

e Description of potential impacts on the environment”

There are activities that might result in a small quantity discharge to enter the water. Many
times, the quantities are hard to estimate and are very small, but however there doesn’t appear
to be method for these to be reported or addressed under the permit.

Potential activities included but are not limited to:

Not accepting the proposed permit language is onerous on operators and an additional burden
to the O&G Industry with no apparent additional protection to the environment.

Application of materials subsea that might migrate into the receiving waters (e.g.,
connector fluid/gel to ensure proper connections to minimize possible discharge of
operational or production fluids).

Non-oil materials that migrate from a line when being connected to another part of the
structure. An example is connecting a {preserved) flowline to a tree.

The removal of a cap may result in the inadvertent mixing of contents of the wet-parked
line with the ambient water of the receiving water.

30

Miscellaneous
Discharges —
Unused Cement

Part1.B.10.a

e;%her«e&s& The operator shall report date |dent|f|cat|on of well or faC|I|ty,
volume of cement, and cause of the discharge in their NetDMR.”

1. The Joint Trades support the addition of unused cement slurry as a new discharge under

Miscellaneous Discharges: “Unused Cement Slurry”. The Joint Trades propose that the
definition below be added to Part I1.G. The addition of these discharges is critical to
mitigating well control issues if the cement system cannot be returned to service quickly.

“Unused cement slurry- cement slurry used for testing of equipment or resufting from cement
specification changes or equipment failure during the cementing job.”

Summarizing the details of OOCs recent submittals to EPA Region VI related to this issue are
as follows:

a)

d)

Equipment testing is critical to proper operation and maintenance of drilling systems.
Without adequate testing, well control concerns (among others) can arise. Equipment
that is not properly tested has the potential for a catastrophic environmental event. EPA
must consider equipment testing/commissioning as “proper operation and
maintenance” since if permittees do not test/commission equipment then a permittee
cannot truly say that they are complying with this permit requirement,

The discharge of such fluids would meet all monitoring and limitations of the permit for
those fluid types, and since such fluids had not been used” they would have a lower
pollutant potential than the used fluids (which are authorized for discharge),

Prior EPA determinations have been received which authorized such discharges (and the
draft fact sheet does not now provide a substantive justification for now prohibiting
such discharges), and

Authorizing discharge will avoid substantive safety risks for managing bulk fluids back to
shore including lifting large, heavy containers at sea; transportation risks at sea and on-
land and; tank/container cleaning associated with solidified cement (It is difficult to
inhibit cement from setting up. Therefore, transport to shore is expected to be solidified
blocks in their containers). This also consumes limited onshore disposal facility capacity
for essentially benign materials. Finally, the transport of these materials will involve
environmental consequences including increased air emissions from marine and road
transport.
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The Joint Trades present here additional information on the discharge quantities to support

approval of these discharges. The following are typical volumes of cement for the subject issue:

1. New drilling units (MODU or platform rig) commissioning/equipment testing: 100-200
bbls per ship. This is slurry used to test pumping functions and verify flow paths.
Assuming 3-7 newly constructed drilling units per year enter the Guif (1), this is
equivalent to 600-1400 bbl/yr of slurry that may be discharged annually.

2. Other Discharges of Unused Cement Slurry
o Repairs: when a cement system malfunctions or equipment must be upgraded or
changed out for specific job, the existing cement must be removed, repairs made
and testing conducted to ensure proper operation. There are two concerns in this
case with a prohibition against the discharge:

o If the malfunction occurs during a cementing job, the existing cement must
be washed out quickly (before it sets), the repair made, the testing
performed and then new cement mixed. Discharge is the most effective
means to support rapid repair since typically weight and space constraints
prevent holding empty containers offshore for such a contingency. This can
involve potential well control issues if the cement system cannot be
returned to service quickly.

o More generally, even if no cement job is in progress, the testing after repair
is critical to assure all systems work as designed and provide cement that
can comply with well design requirements.

Estimated volumes are 5-100 bbls per event. The Joint Trades estimate this occurrence is rare on
a per rig basis. In 2012, a high activity year, there were ~ 99 rigs working in the GOM (2) (as of
June 23, 2017 there were only 22 rigs active in the GOM). Using the 2012 rig count and assuming
one event per year per rig this equates to ~500-10,000 bbls/year of slurry discharged.

o Cement not meeting the specifications for a well job: 20-100 bbls. 00OC
expects this to also be a rare occurrence. Note- if this occurs when a well is
in a productive interval, the cement must be washed out of the unit to
prevent setting. Then a new batch needs to be quickly mixed to prevent well
control issues. Discharge is the most effective means to support rapid
response since typically weight and space constraints prevent holding empty
containers offshore for such a contingency. This can involve potential well
control issues if the cement system cannot be returned to service quickly

A review of BOEM data (3, 4) indicate > 100 wells per year are drilled in the Gulf during high
activity cycles. Assuming one event per well per year yields 2000-10,000 bbis/yr of slurry
discharged.

In summary, annual expected discharges of the proposed “Unused Cement Slurry” could be on
the order of:

Commissioning of new drilling units s=  600-1400 total bbls/year
Repairs= 500-10,000 total bbls/year
Off spec cement 2000-10,000 total bbls/year
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Total= 3100 - 21,400 total bbl/year

Compare this to a single well’s discharge of authorized Excess Cement Slurry {as authorized and
defined in the permit): though highly variable depending on many factors, this is on the order of
approximately 100-400 bbls (including pit cleanouts after a job). The majority of this is
associated with riserless operations.

Assuming 100 wells/year are drilled in the Gulf, this yields approximately 10,000-40,000 bbls of
Excess Cement Slurry already authorized by the current permit (and continued for authorization
in the proposed permit) for discharge. The volumes shown above for the proposed Unused
Cement Slurry are of the same order of magnitude as existing authorized excess cement slurry
discharges (and are probably lower). Given this, and typical discharge at or near the surface with
immediate dispersion into the water column, the environmental impacts are expected to be
insignificant.

As an alternative, the Joint Trades request a joint industry study be performed to assess the
overall environmental and safety impacts of this discharge to better inform the decision before
considering a prohibition, in the next permit cycle.

References
1. Personal communication, Kuehn — Rigzone, 4/23/12.

2. Rigzone- Rig Report: Offshore Rig Fleet by Region
http://www.rigzone.com/data/rig_report.asp?rpt=reg

3. http://www.boem.gov/uploadedFiles/BOEM/Newsroom/Offshore Stats and Facts/Gul
f of Mexico Region/OCSDrilling.pdf

4. http://www.gomr.boemre.gov/PDFs/2009/2009-016.pdf

2. The Joint Trades request that Unused cement frequencies included: “such discharges are
limited to per calendar year per facility” and “one discharge per well” should be removed
and the statement should read,

Unused Cement Slurry - Each type of unused cement slurry
discharge is limited to once per cementing job. The operator shall
report date, identification of well or facility, volume of cement, and
couse of the discharge in their NetDMR.

The language proposed in the draft is overly burdensome and introduces complexity for tracking
and assuring compliance with a once per facility and once per well limitation. These restrictions
may also limit the operator from mitigating well control issues if the cement system cannot be
returned to service quickly during each cementing job. Each facility has multiple wells flowing to
it and each well may require multiple cementing jobs.

The draft permit language is more onerous on operators and the additional burden to the O&G
Industry does not have any apparent additional protection to the environment.
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Discharges of
Seawater and
Freshwater
which have been
chemically
treated -
Limitations

contain only electrically generated forms of chiorine, hypochlorite, copper
ions, iron ions, and aluminium ions are not required for toxicity tests.]”

31 Miscellaneous Part I.B.11 Revise and reword section as follows:

Discharges of The Joint Trades request that a change be made to the Title and list for “Miscellaneous
Seawater and Excess seawater which permits the continuous Discharges of Seawater and Freshwater which have been chemically treated”. This will be a word
Freshwater operation of fire control and utility lift pumps, change from “Seawater” and “Freshwater” to “Water”. This change will ensure that both
which have been Excess seawater from pressure maintenance and secondary recovery “Seawater” and “Freshwater” are included in the chemically treated discharge list.
chemically projects,
treated Water released during training of personnel in fire protection, Not accepting the proposed permit language is onerous on operators and an additional burden

SeawWater used to pressure test piping and pipelines, to the O&G Industry with no apparent additional protection to the environment.

Ballast water,

Once through non-contact cooling water,

SeawWater used as piping or equipment preservation fluids, and

SeawWater used during Dual Gradient Drilling.

Water includes both seawater and freshwater discharges.

32 Miscellaneous Part 1.B.11.a | “a. Limitations The Joint Trades request the addition of the note to provide clarification that the chemical
Discharges of concentration limits are based on each constituent that make up the treatment chemical in the
Seawater and Treatment Chemicals. The concentration of treatment chemicals in discharge.

Freshwater discharged seawater or freshwater shall not exceed the most stringent of
which have been the following three constraints:
chemically Additionally. the Joint Trades request EPA provide clarification regarding the following related to
treated - 1) the maximum concentrations and any other conditions specified in | “Treatment Chemical Concentration” :
Limitations the EPA product registration labeling if the chemical is an EPA
registered product ¢ What if a treatment chemical degrades over time or is reacted away (e.g., acid, biocide)
2) the maximum manufacturer's recommended concentration before discharge occurs? Would the discharge be considered as chemically treated?
3) 500 mg/l
Not accepting the proposed permit language is onerous on operators and an additional burden
{Mote: The above concentration limits are based on each constituent that to the O&G Industry with no apparent additional protection to the environment.
make up the treatment chemical in the discharge.]
33 Miscellaneous Part 1.B.11.a | “[Note: Discharges treated by bromide, chlorine, or hypochlorite or which

The Joint Trades request revising the text to include copper, iron, and aluminium ions to account
for the fact that not only is electric current used to generate active chlorine from seawater, but
also there are systems which use sacrificial anodes to generate other anti-biofouling ions (such
as, iron, copper and aluminium). Examples of several systems and related information can be
found at the following links:

http://www.farwestcorrosion.com/cathelco-marine-pipework-anti-fouling-systems-for-
fpsos.htmil

https://cathodicme.com/mgps-systems/marine-growth-prevention-system/

http://www.cathelco.com/mgps-overview/how-a-marine-growth-prevention-system-works/

http://www.blumeworldwideservices.com/

Additionally, the Joint Trades are providing a current Copper lon system installation and
maintenance document in use (see attachment Appendix B).

The Joint Trades do not expect the discharge will have a toxic impact on the environment as
these systems operate in the part per billion concentration range. It is also noted that these
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systems are in use in the marine industry. Based on review of the manufacturer information,
these systems operate with a copper in solution of less than 2 ppb. At less than 2 ppb in solution,
a 100% effluent discharge would have a copper concentration that is lower than that of the EPA
marine chronic and acute criteria. When compared using the existing critical dilutions and NOECs
from recent testing, the copper concentration is even lower than at 100% effluent discharge and
thus would be lower than the EPA marine chronic and acute criteria.

Further, it should be noted that there is no marine water quality criteria for Aluminium.
However, it is expected that the concentration of aluminium in solution will be less than the
copper concentration, based on manufacturer information.

The Joint Trades are submitting toxicity testing information to support no toxic impact from
these systems. Data collected from electric current generated ion treated seawater discharges
under current general permits GEG460000 and GMG290000 demonstrate no reasonable
potential for toxicity at the critical dilution and should be excluded from the monitoring
requirement. These data include electric current generated copper, iron and aluminium ions and
are hereby submitted as Appendix C.

Additionally, the Joint Trades are requesting this change be made to be consistent with the Draft
Region 4 permit GEG4600000. This permit includes the exemption for electrically generated
forms of chlorine, hypochlorite, copper ions, iron ions, and aluminium ions.

Ref.: Notice of Proposed National Pollutant Discharge Elimination System (NPDES) General
Permit for New and Existing Sources in the Offshore Subcategory of the Oil and Gas Extraction
Category for the Eastern Portion of the Outer Continental Shelf (OCS) of the Gulf of Mexico
(GEG460000), Public Notice No. 16AL00001.

Not accepting the proposed permit language is onerous on operators and an additional burden
to the O&G Industry with no apparent additional protection to the environment.

34 Miscellaneous Part 1.B.11.b | “Flow Volume. Once per guarter-month, an estimate of tetal flow {bbl/day)

Discharges of wolurme-of-gdischarpes-{bblduring the-guarterly-reporting periad-m The Joint Trades request clarification on the reason for the change of Chemically Treated
Seawater and repertad recorded. i ¥ Miscellaneous Discharge volume from highest “Monthly Average per monitoring period”
Freshwater (quarter) to “Total volume per quarter” when all other permit requirements for chemically
which have been treated volume (i.e. frequency and critical dilution) remain and are based on “highest monthly
chemically average”.

treated -

Monitoring e Discharge volume reported on toxicity lab reports currently reflects the volumes needed
Requirements to determine critical dilution and frequency of testing, providing a clear record of why

the test was conducted at the frequency and applicable critical dilution (as determined
by the current required volume limitations).

e Keeping track of two different types of measurements could potentially cause confusion
and possibly result in testing done at an incorrect frequency or critical dilution.

e This reporting requirement has not changed since Chemically Treated Miscellaneous
Discharge requirements were added to the permit in 1998.

e And historically, the discharge volume reporting requirement has remained the “highest
monthly average” for all discharges requiring volume reporting (and toxicity testing).

The Joint Trades request that the proposed change to chemically treated volume reporting not
be incorporated into the reissued permit and remain as stated in the current permit.
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The draft permit language is more onerous on operators and the additional burden to the O&G
Industry does not have any apparent additional protection to the environment.

replacement parts cannot be obtained within the two-week time period,
the down time can be extended in increments of two weeks until the
replacement parts or equipment can be obtained by the facility. In addition
to the initial two-week downtime allowance, each additional two-week
increment for downtime must be reported in the DMRS indicating reasons
why the additional increment{s} was needed.”

Part 1.B.12.c.2.iii

“iii. Velocity monitoring. The operator must monitor intake flow velocity
across the intake screens to ensure the maximum intake flow velocity does
not exceed 0.5 ft/s. The intake flow velocity shall be monitored daily
guarterly if the most recently reported intake flow velocity is less than 0.30
ft/s; monthly if the most recently reported intake flow velocity s 0.30 to
(.38 ft/s; and daily if the most recently reported intake flow velocity
exceaded 0.38 ft/s. A downtime, up to two weeks, for periodic
maintenance or repair is allowed and must be reported in the DMRs. Whean
replacement parts cannot be obtained within the two-week time period,
the down time can be extended in increments of two weeks until the

35 Cooling Water Part “New fixed facilities must have subit source water baseline biological
Intake Structure | 1.B.12.a.1 characterization data, source water physical data, cooling water intake The Joint Trades are requesting this change to provide consistency with the first sentence found
Requirements — structure data, and velocity information:” under Part 1.B.12.a and Section VIL.E of the proposed Fact Sheet.
Information
Collection Part I.B.12.a states “The owner or operator of a new offshore oil and gas extraction facility must
retain [emphasis added] the following information with the facility and make it available for
inspection.” .
Section VILE of the proposed Fact Sheet states “EPA also proposes to reduce application
information collections from new facilities as identified in the current permit Part 1.B.12.q.
Instead of submitting such information to EPA, the new facility operator shall keep those
information (either paper or electronic document) accessible for inspection. The operator of new
facility still shall report basic information, such as facility location, design intake capacity, and
intake velocity, in NOI as required in permit Part 1.A.2, but shall keep the records of details and all
calculations or drawings with the facility and make it available for inspection. New facilities
which have any intake structure with a designed intake velocity greater than 0.5 ft/sec are not
authorized to discharge cooling water under this permit.”
The draft permit language is more onerous on operators and the additional burden to the O&G
Industry does not have any apparent additional protection to the environment.
36 Cooling Water Part Part 1.B.12.c.1.ii
Intake Structure | [.B.12.c.l.ii “li. Velocity monitoring. The operator must monitor intake flow velocity The Joint Trades are requesting a tiered approach to velocity monitoring versus the current daily
Requirements — | Part across the intake screens to ensure the maximum intake flow velocity does | monitoring requirement. Namely,
Velocity I.B.12.c.2.iii | not exceed 0.5 ft/s. The intake flow velocity shall be monitored daily
Monitoring Part guarterly if the most recently reported intake flow velocity is less than 0.30 if the Most recent intake flow | Then Monitoring Frequency
Requirements 1.B.12.c.3.ii | ftfs; monthly if the most recently reported intake flow velocity is 0.30 to velocity (ft/s) Should be
{1.38 ft/s; and daily if the most recently reported intake flow velocity <0.300 Quarterly
exceeded 0.38 ft/s. A downtime, up to two weeks, for periodic 0.300-0.38 Monthly
maintenance or repair is allowed and must be reported in the DMRs. When >0.38 Daily

Velocity monitoring consists of a demonstration requirement based on the facilities’ proposed
design and a compliance monitoring requirement that verifies the velocity limitation is being
met. There is agreement with the purpose of inspection, but not the frequency.

The tiered velocity monitoring approach is based upon a statistical analysis of six separate CWIS
operated in the GOM during 2015. The analysis is based on the rate-of-change in daily velocity
monitoring data (attached as Appendix D). An ANOVA indicates no statistical difference in the
rate of change in intake velocity among the five intakes (P < 0.05). The data are approximately
normally distributed with a mean change in velocity equal to 0.0001 {ft/s}/day and a standard
deviation equal to 0.0106 (ft/s)/day. Based on these data, there is a 95% probability that the
mean velocity increase over any 30-day period will be less than 0.11 (ft/s)/day; and a 95%
probability that the mean velocity increase over any 90-day period will be less than 0.20
(ft/s)/day. Therefore, 95% of all monthly intake velocity measurements will be less than 0.5 ft/s
provided that the previous month’s velocity measurement was less than 0.39 ft/s. Similarly, 95%
of all quarterly velocity measurements will be less than 0.5 ft/s provided that the previous
quarter’s measurement was less than 0.30 ft/s.
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replacement parts or equipment can be obtained by the facility. In addition
1o the initial two- week downtime allowance, sach additional two-week
increment for downtime must be reported in the DMRS indicating reasons
why the additional increment{s} was needed.”

Part 1.B.12.c.3.ii

“li. Velocity monitoring. The operator must monitor intake flow velocity
across the intake screens to ensure the maximum intake flow velocity does
not exceed 0.5 ft/s. The intake flow velocity shall be monitored daily
guarterly if the most recently reported intake flow velocity is less than 0.30
fi/s; monthly if the most recently reported intake flow velocity is 0.30 to
0.38 ft/s; and daily if the most recently reported intake flow velocity
exceeded 0.38 ft/s. A downtime, up to two weeks, for periodic
maintenance or repair is allowed and must be reported in the DMRs. When
replacement parts cannot be obiained within the two-week time period,
the down time can be extended in increments of two weeks untif the
replacement parts or equipment can be obtained by the facility. In addition
1o the initial two -week downtime allowance, each additional two-wesk
increment for downtime must be reported in the DMRS indicating reasons
why the additional increment{s} was needed.”

We note this data makes sense relative to visual inspection information presented elsewhere-
the rate of biogrowth on intakes is quite low and so the rate of change of intake velocity would
also be expected to be quite low, hence allowing for reduced monitoring frequencies {using a
tiered approach to ensure compliance with the 0.5 fps standard for any CWIS design).

Further, the Joint Trades are requesting the additional language be included to account for times
when replacement parts and equipment cannot be obtained from a manufacturer in a two-week
time frame. Sometimes these items are on backorder and require additional time to receive.

The draft permit language is more onerous on operators and the additional burden to the O&G
Industry does not have any apparent additional protection to the environment.

37

Cooling Water
Intake Structure
Requirements —
Entrainment
Monitoring
Requirements

Part
1.B.12.¢c.2.ii

requiremen

The Joint Trades strongly objects to the continued requirement to conduct ongoing entrainment
monitoring.

The Joint Trades request the removal of entrainment monitoring/sampling requirement and the
addition of language requiring permittees to submit a SEAMAP data report annually.

40 CFR 125.137.a.3 provides the Director the flexibility to reduce the frequency of monitoring
following 24 months of bimonthly monitoring provided that “seasonal variations in species and
the numbers of individuals that are impinged or entrained” can be detected. The report on the
24 month industry entrainment study (1) documents that many important Gulf of Mexico
species were not detected at all in the regions where new facilities are expected to be installed
so that entrainment impacts on these species will be zero; (2} provided documentation on the
seasonal dependence of species and number of eggs and larvae available for entrainment, and
(3) concludes that anticipated entrainment will have an insignificant impact on fisheries in any
season; the Joint Trades believes that the intent of 40 CFR 125.137 has effectively been met and
that the requirement for ongoing entrainment monitoring can be removed.

Our request is based on the results of the results of the recently completed Gulf of Mexico
Cooling Water Intake Structure Entrainment Monitoring Study and reinforced by the quarterly
entrainment monitoring reports by individual operators (attached as Appendix E). Industry
believes that these results warrant removal of the entrainment monitoring/sampling because (a)
the study showed that no meaningful impacts from entrainment are expected; {(b) no meaningful
impact was found, therefore, the seasonality of the impact is a moot point; (c) the SEAMAP
database provides a continually-updated source of information that is functionally equivalent to
permit-required monitoring for the purpose of estimating entrainment impacts.

The following is a brief summary of key findings of the industry entrainment monitoring study:
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1. Study results provide data for enumeration of entrainment losses by species and for total egg
and larval losses as required by the Permit.

2. Estimated entrainment impacts on ichthyoplankton are insignificant.

A. Entrainment monitoring/sampling is required during the primary period of
reproduction, larval recruitment, and peak abundance for each species, specifically,
identified as part of the Source Water Biological Baseline Characterization Study
(SWBBCS); however, the SWBBCS found no evidence to suggest CWIS would impact
selected species of socioeconomic and ecological importance.

B. In this study, catches of SWBBCS selected species were too low to statistically model
(all exhibited >90% zeroes across tows; some 100% zeroes).

C. Thus, no meaningful impacts from entrainment on these species are expected to
occur.

D. Daily entrainment was extremely small compared to the corresponding daily
reference abundances drifting past each facility; thus, no meaningful impacts are
expected for any species.

3. Temporal and environmental influences on ichthyoplankton densities.

A. While no impacts are expected to occur at any intake depth, the most prevalent
influence was sampling depth, whereby densities declined exponentially with increasing
depth.

B. In general, the lowest densities occurred during the fall and greatest densities during
the spring.

4. Using SEAMAP data to estimate entrainment loss.

A. Ichthyoplankton densities also declined exponentially with total water column depth;
all study sites were deeper than the shallower depths (about < 200 m) where sharp
increases in densities began in the shoreward direction.

B. For each of the study sites and across months, forecasted densities based on SEAMAP
data were consistently 1% to 2 times greater than those observed during this study.

C. No impacts are expected based on densities estimated from either dataset.

D. Thus, SEAMAP data appear adequate for future estimates of impacts on the
ichthyoplankton
community.

The results of recent quarterly on-platform entrainment monitoring studies conducted {attached
as Appendix E) are fully consistent with the results of the Entrainment Monitoring Study. The
concentrations of larvae of key socioeconomic and ecological important species were typically
zero in these measurements. This is consistent with industry’s views that (1) cooling water
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intake structures on offshore facilities present an insignificant risk to fisheries, (2) the quarterly
monitoring requirement is providing no new useful information and (3) the requirement should
be dropped entirely.

Platform-specific monitoring in the Gulf of Mexico shows that data collected from actual cooling
water systems indicates that fish egg and larval concentrations are equivalent to or much lower
than those in the SEAMAP database for the same fishery zones (See Appendix F).

The Joint Trades believe that a requirement for periodic reports based on the updated SEAMAP
database are appropriate to the risk as demonstrated in the SWBBCS and entrainment
monitoring studies. Using the SEAMAP database for entrainment risk assessment is actually
preferable to platform specific monitoring because:

e Data are collected and maintained over the long term, using consistent methodology for

all sites, ensuring comparability of data over time
e The existing SEAMAP database already provides an assessment of seasonality of
entrainment risk {as required by 40CFR125.137) which can be periodically updated as
new data are added to detect changes in risk over time.
e SEAMAP larval data could be selected for most common species in each region
e Approach is cost effective and appropriate to the low level of risk demonstrated in the
24-month Entrainment Monitoring Study and in a peer-reviewed study of entrainment
risk from much larger water volumes in depths of 20-60 m where egg and larval
densities are much higher.*
*Gallaway, B.J., W.J. Gazey, J.G. Cole, and R.G. Fechhelm (2007); "Estimation of Potential
Impacts from Offshore Liquefied Natural Gas Terminals On Red Snapper and Red Drum Fisheries
of the Gulf of Mexico: An Alternative Approach” Transactions of the American Fisheries Society
(2007) 136:655-677

Given this finding, use of existing SEAMAP system for monitoring entrainment is a much more
comprehensive, cost-effective mechanism for gauging the seasonality of entrainment potential
over time. Such SEAMAP reporting could be done by the Agency’s review of this data setorby a
permit requirement for industry to submit annual reports on the SEAMAP data.

Although striking this requirement in its entirety is the Joint Trades’ preference, should EPA
Region VI continue to insist on platform entrainment monitoring, The Joint Trades are
requesting that the entrainment monitoring be no longer required after two years’ entrainment
data demonstrates the number of entrained species is lower or close to SEAMAP data.

Suggested alternate wording would be:

“Facilities with two vears of entrainment data demonstrating that the number of entroined
species is fower or close to SEAMAP dota are no longer required to conduct entroinment
monitoring. Permittees shall submit o certification that the entroinment dota is less than or close
to SEAMAP dato prior to discontinuing entrainment monitoring.”
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The draft permit language is more onerous on operators and the additional burden to the O&G
Industry does not have any apparent additional protection to the environment.

38 Other Discharge | Partl.C.1 “Floating Solids or Visible Foam-ss&il-Sheen”
Limitations — The Joint Trades are requesting the deletion of “or Oil Sheen” from this section. The deletion is
Floating Solids requested for the following reasons:

or Visible Foam

e The permit already restricts oil sheens from discharges through the various
requirements for no “Free Qil”.

e Section 311 of the Clean Water Act prohibits the discharge of oil.

e Listing “Oil Sheen in the title of this part leads to confusion on the intent of the part. The
Joint Trades believe it was not the intent to allow the discharge of “trace amounts” of oil
and/or oil sheen.

Not accepting the proposed permit language is onerous on operators and an additional burden
to the O&G Industry with no apparent additional protection to the environment.

39 Other Discharge | Part1.C.3 Part1.C.3

Limitations — The Joint Trades agree with the comments in Vil.J on pages 26 and 27 of the fact sheet that
Dispersants, And Part “The discharge of dispersants, surfactants, and detergents is prohibited surfactants should not be added to the produced water discharge to prevent detection of a
Surfactants, and | I.LB.4.a except when it is incidental to their being used to comply with safety sheen on the receiving water and circumvent the permit’s produced water sheen monitoring
Detergents requirements of the Occupational Safety and Health Administration and the | requirements. However, the Joint Trades are concerned that the proposed changes to the
Bureau of Safety and Environmental Enforcement.” permit language regarding the discharge of dispersants, surfactants, and detergents may have
unintended prohibitions on the use of surfactants (detergents, dispersants) in the context of the
Part1.B.4.a use of surface active substances in the formulation of chemicals used in the offshore oil and gas

industry to impart specific properties to the formulations {see attached document Surfactants in
“The addition of dispersants or emulsifiers to produced water discharges is | Oil & Gas Drilling provided as Appendix G and also API's Offshore Effluent Guidelines Steering
prohibited when used for purposes that could circumvent the intent of the | Committee paper Chemical Treatments and Usage in Offshore Qil and Gas Production Systems,
permit’s produced water sheen monitoring reguirements, 40 CFR5330.4." | Hudgins, October 1989) (attached as Appendix A).

The Joint Trades recommend keeping the current permit language in Section |.C.3.

The Joint Trades request the changes to the proposed language in Part 1.B.4.a as noted in the
proposed red text. See Comment No. 8 for additional information and discussion on this
requested change.
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The draft permit language is more onerous on operators and the additional burden to the O&G
Industry does not have any apparent additional protection to the environment.

received the paper DMRs.”

“QOperators shall mail all paper DMRs and alf paper DMR attachments to the
following address:

Water Enforcement Branch {6EN-W(}

U5, Enwironmental Protection Agency Region &

1445 Ross Avenue

Dallas, TX 752027

“Instructions for completing DMRs in accordance with the permit
requirements are available in EPA Region 8's website at
hitp://www.epa.gov/regiond/Gen/w/otfshore/home htm.”

“Other required reports shall be submitted electronically with NetDMR.
EPA may request a paper copy of any report in addition to the electronic
report.”

“If discharge is not applicable for a facility, "no discharge" must be reported
for that facilityk until an NOT is submitted. “

40 Spill Prevention | Part Il.B.7 “This general permit does not authorize discharges, including spills or The Joint Trades request adding the suggested language in red text to provide a mechanism for
Best leaks, caused by failures of equipment, blowout, damage of facility, or EPA to approve unique and novel discharges that may not be covered by the existing permit
Management any form of unexpected discharge. If a permittee seeks a conditional conditions, but may be necessary for a variety of operational reasons. By adding the attached
Practices exemption to the discharge restrictions of this permit, the permittee must language, a permittee and EPA can evaluate such situations based on sound science and

demonstrate to the Regional Administrator the potential environmental information. EPA can then make an appropriate decision after completing a review.

impacts and/or benefits of the proposed discharge. Approval from the

Regional Administrator must be obtained prior to commencement of such Not accepting the proposed permit language is onerous on operators and an additional burden
discharge and the Regional Administrator will establish appropriate to the O&G Industry with no apparent additional protection to the environment.

discharge limitations based upon the evidence provided by the permittes.”

41 Reporting Part 1.D.4 “If for some reason the electronic submittal is not accepted or the NetDMR

Requirements - system is not available, the permittee would be required to submit the The Joint Trades are requesting the additional language to:

Discharge paper DMR. The permittee has up to 60 days to submit paper DMRs. e Provide clarity when the NetDMR system is not available

Monitoring “NOTE: As soon as NetDMR is available, the permittee must file their DMRs e Provide an official address for submittal of the paper DMRs.

Reports (DMR) electronically. The paper DMRs serve as evidence the permittee attempted

and Other to meet their submission deadline when NetDMR was not available. The Additionally, the Joint Trades are requesting a set of instructions for completing DMRs in
Reports evidence will be the mail receipt (e.g., FedEx, UPS, USPS, etc.) showing EPA | accordance with the requirements of the permit the effective date of the permit. The

instructions should utilize the permit requirements first and provide clarification when there are
limitations or input variables with the electronic system and DMRs. The Joint Trades cannot
stress the importance that the instructions and DMR be built around the permit requirements
and not vice versa. The permit requirements are what an operator is held accountable to and
not the limitations and data inputs of the electronic system. These detailed instructions would
eliminate multiple DMR errors and create more consistency and should eliminate most of the
BSEE inspector’s questions and confusion during offshore inspections.

The instructions should include information on DMR reporting during the transition of coverage
from the 2012 permit to the new 2017 permit. An operator has 90 days from the effective date
to submit an NOI for coverage of existing permit coverage under the 2012 permit. It is unclear
which timeframe and how to properly report on DMRs between each permit once a NOI is
submitted within the 90 days for coverage under the new permit.

Since the NetDMR system encompasses many different permit types, not all of the No Data
Indicator Codes (NODI) are applicable to the Region 6 DMRs. Therefore, the Joint Trades are
requesting the instructions also include guidance and clarification on which NODI codes are
applicable and in what context they should be used in accordance with the permit requirements.

The Joint Trades request the ability to review and comment on the DMR instructions prior to
them being finalized to allow for clarification and edits as necessary.

The Joint Trades are requesting that the DMR be corrected to reflect the correct permit
requirements outlined in the permit for each parameter. The current DMR contains numerous
typos and inconsistencies with the permit requirements. OOC has outlined several of these in
the attachment provided in Appendix H.

The Joint Trades are also correcting a typo that was found in the last sentence.
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http://www.epa.g0v/region6/6en/w/offshore/home.htm

The lack of active website, email address and NOI, NOT and DMR instructions is very onerous on
operators and the burden to the O&G Industry does not have any apparent additional protection
to the environment.

42 Reporting Part " | certify under penalty of law that this document and all attachments were

Requirements — | I1.D.10.c prepared under my direction or supervision in accordance with a system The Joint Trades are requesting the deletion in the certification statement because it is not

Signatory designed to assure that qualified personnel properly gathered and consistent with the certification statement found at 40CFR 122.22.d. The correct certification

Requirements evaluated the information submitted. Based on my inquiry of the person or | statement found in the regulations is:

(Certification) persons who manage the system, or those persons directly responsible for “I certify under penaity of law that this document and all attachments were prepared under my
gathering the information, the information submitted is, to the best of my direction or supervision in accordance with a system designed to assure that qualified personnel
knowledge and belief, true, accurate, and complete. {Hrova-ro-persengl properly gather and evaluate the information submitted. Based on my inquiry of the person or
knowledge-Hrat-the information-submi atherthan-true-accurate~and | persons who manage the system, or those persons directly responsible for gathering the
somplete: | am aware that there are significant penalties for submitting information, the information submitted is, to the best of my knowledge and belief, true, accurate,
false information, including the possibility of fine and imprisonment for and complete. | am aware that there are significant penalties for submitting false information,
knowing violations." including the possibility of fine and imprisonment for knowing violations.”

43 Reporting Part “Electronic Signatures: Please visit

Requirements— | 11.D.10.d http://www.epa.gov/regions/6en/w/offshore/home.htm for instructions The Joint Trades request that this website be activated prior to the effective date of the permit

Electronic on obtaining electronic signature authorization to sign eNOls, eNOTs, and and that all applicable instructions be uploaded to it. The EPA website listed is not currently

Signatures NetDMRs.” active.

The lack of active website, email address and NOI, NOT and DMR instructions is very onerous on
operators and the burden to the O&G Industry does not have any apparent additional protection
to the environment.

44 Section G. Part 11.G Unused cement slurry- cement slurry used for testing of equipment or

Definitions resufting from cement specification changes or equipment failure during the | The Joint Trades request adding this definition for “Unused Cement Slurry”. The rationale for
cementing job. this addition is included in Comment No. 30 for Part [.B.10.a.

Not accepting the proposed permit language is onerous on operators and an additional burden
to the O&G Industry with no apparent additional protection to the environment.
45 Section G. Part 11.G.86

Definitions "Uncontaminated Freshwater” means freshwater which is discharged To provide clarification, the Joint Trades request adding the addition of “potable water and off-
without the addition or direct contact of treatment chemicals, oil, or other specification potable water” to the definition for “Uncontaminated Freshwater”.
wastes. Included are (1) discharges of excess freshwater that permit the
continuous operation of fire control and utility lift pumps, (2) excess Not accepting the proposed permit language is onerous on operators and an additional burden
freshwater from pressure maintenance and secondary recovery projects, to the O&G Industry with no apparent additional protection to the environment.

(3) water released during training and testing of personnel in fire
protection, ard (4) water used to pressure test or flush new piping or
pipelines, and {5} potable water and off-specification potable water,
46 Appendix F - Appendix F | Appendix F — Table 1 The Joint Trades request that once all edits and changes to the permit text language is complete,

Table 1 —Table 1 Table 1, Appendix F requirements should be updated accordingly to match. The Joint Trades

would prefer that Table 1 be removed completely from the permit because EPA has historically
stated that the permit text holds precedent over Table 1, and because of potential
inconsistencies between the permit language and Table 1.

Not accepting the proposed permit language is onerous on operators and an additional burden
to the O&G Industry with no apparent additional protection to the environment.
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APPENDIX A

COMMENT NO. 9 & 39
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The author would like to express his gratitnde to the companics and individuals who have contributed so
much m helping to make this report an accurate and broad perspective of current practices m offshore opera-
tions. Many cooperated m the original 1985 survey, some were only involved in updating and expanding the
survey m 1989 ("), and others cantributed 1o both efforts (#). The following companies and mdividuals were
mnterviewed regarding the chemical properties and applications:

Conoco, Ing # 0.0 Caudle#. . Barber, A LG Bisso, M. Williams#, WK Kewley, F. Laskowski”
Exxon Co, USA T. Michie, FPH . LeBlane, M. Parker™. M. Barrilleaux". I3, Brown ™,
D KalZ"

Shell Offshore, Inc.#:  RI Redweik, B Gordon, V. Edwards, T. Randolph”, (3 Doucet”, B, Stringficld”,
K. Myers”, L. Crane

Texaco Inc.#: MT. Stephenson#, U M. Corso# | F. Fraker

Dowell Schiumberger™: o, Crowe”

Exxon Chemical#: SIWangerin, MW, Eiger. M. Fefer, W.e. Whiteside, R.F. Richter”, K.T. Allford#
Halliburion™: I Chatterpt", R, Bechiel™, M. Migak”

Malco Chemical Co#: M. Litiman, D Kroll, G Chappel#, D, Deshazo, 5 Aflenson, RE. Gable'

NL Treating Chemicals: KT, Allford#

Petrobite Corporation#: T . Robichaux#, G. Carv#, DRorstmann, TE. Gerst, . Zienty, E. French,
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Welchem, [nc. #: DV, Agafon, HS Carson#, ¢ E. Johnson, NJ. Mundhenk’
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ABSTRACT

This report reviews the chemicals wsed to help
control many operating problems encountered in
Y5 offshore oil and gas production. The discus-
sions cover all chemicals used, including production
treating chemicals, gas processing chemicals, and
stimulation and workover chemicals. Each topic
includes problem description, generic ¢homical
types, solubility and treatment methods and concen-
trations.

A portion of these chemicals will dissolve in the
produced water. Most of the water produced with
oil and gas in offshore operations in the V.5 is
treated o remove dispersed oil and grease, then
discharged to the sea. The discussion on ¢nviron-
mental aspects provides information on the aguatic
toxicity, solubility, and treatment practices for
chemicals used for each purpose. Actual environ-
mental impact must include siic specific factors, such
a water depth, cuvrvend, temperature, 1C., which are
outside the scope of this report.

Acule aguatic toxieity and solobility information
was provided by the chemical suppliers for the
production treating chemicals, including biocides.
scale and corrosion inhibitors, emulsion breakers,
etc. Aquatic toxicity data for the gas processing
chemicals (methanol, glycolsy was primarily ob-
tained from the literature. No aguatic toxicity data
was obtained for the stimulation and workover
chemicals from the supplicrs. Typical treatment
methods and system configurations were obtained
from operators and chemical suppliers. No assess-
ment of the guality of this data is included.

INTRODUCTION
OBJECEIVE

The objective of this report is to oxamine the
purpese, chemical nature, preperties, and treatment
methods for the broad range of chemicals vsed in
offshore oil and gas production in the US. An
important part of this examination will be a summa-
rization of the available data on acuie aguatic foxici-
ty of those chemical constituents which are likely 1o
end up i produced water being discharged o the
ocean. Evaluation of covironmental impact nvelves

factors other than the nature and concentration of

chemicals added in production sperations and is
bevond the scope of the study. The report s not
primarily a literature search, but data references and
illostrative articles and books are listed.
Considerable attention continmes to be focused
sn the effects of offshore oil and gas producing
epcrations sn the marine environment. One aspect
being examined is the discharge of produced water
into the ocean. Removal of produced oil from water
has long been recognized as an cssential step with

strict standards having been established by the
Environmental Protection Agency1.2. The 1976 re-
quirements for best practical technology (BPT) had
been scheduled to expire on June 30, 1984 but were
extended. Proposed revisions for best professional
judgment/best available technology published for
review in 19832did not alter the regulations on
produced water discharge. Revised New Source
Performance Standards (MNEPS) were included in the
revised National Pollutant Discharge Elimination
System (NPDES) permits for the Gulf of Mexic03
issued in 1986, The regulations concerning oil
conient of the produced water were modified.
Present EPA permits do not himit treating chemicals
i the produced water discharges. Governmental
and intergovernmental agencies i other areas of the
world {¢.g. North Sea, Baltic S¢a, Mediterrancan
Rea, ¢tc.) are considering preapproval of treating
chemicals in produced water discharges.

Constituents of produced water have previously
been evaluated., Studies by Middleditch?d, Zimmer-
man and DeNagyS, the APIS, the Offshore Opera-
tors Comnittee (133C)7, and others® have consid-
ered various aspects of the treating chemicals in
produced water streams. This study is an update of
the 19835 OOC report, but expanded to include the
broad range of chemicals used in offshore ol and
gas production operations in the 1.5,

Table 1 provides a concise overview of the off-
shore oil and gas industry in the V.8 All of these
numbers wore considered preliminary by the
spurces, subject to revision. The water proeduction
data probably has the greatest unesrtainty. Howev-
or, gven these data are sufficiently accurate 1o give a
good perspective of the industry. Tt is apparent that
the Gulf of Mexico is the major offshore producing
arca by any of the statistics. Cormresponding empha-
si3 has been placed on that arca in this swrvey,

1988 Offshove (M1 and Gas Statistics

Gulf of  Calif. Slasks T atal
Mexico

welis?
Git 5,892 2.0n 333a 8,297
Gas £.12 1% 22a 4, 7ad
Ciperating 1,014 2,080 355a 13,059
Shuet in 2,344 537 36a 2817
Production: Barrels/day or SHSCFD 8 15.900 petis
GiLlo 819,000 86,000 43,000 948,000
water1l 135022300 877534 93,963 2,473 727
Gag 11 13,456 160 P

a.  iMishore not browen out, assumed 258,
b, State water production not available,
axzumed W0X of federal water productionm.

Table f.  Summary of Statistics op Offshore O34

and Gas Production Industry in w.s.
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SCOPE

Chemicals that may be used in routine offshore
producing operations in the United States are in~
cluded in the scope of thig report. For purposes of
discussion, these chemicals have been arbitrarily
placed into three groups. The production treating
chemicals are those routinely added to the produced
fheds or to seawater or other source water that is
injected for waterflooding. These chemicals are
added for various purposes (uch as corrosion or
scale inhibition). The gas processing chemicals
discussed are those used for freeze point depression
of pas hydrates or or dehvdration of produced gas.
Hydrogen sulfide and carbon dioxide are not nor-
mally removed from gas offshore and these sweeten-
ing chemicals and processes are not covered in this
report. The third group consists of the stimulation
and workover chemicals. including the acids and
dense brines, along with their asscciated additives.
Each of these groups will be deficed more fully n
the following section and examined in greater detatd
in later sections.

APPROACH

The objectives of this paper can only be met by
ptilizing a variety of sources of information. The
naturge of the problems and control methods have
been discussed m the technical literature from time
i time but are constantly undergoing change ag
products and treatment methods are improved.
Most of the production treating chemicals are highly
complex mixtures rather than pure compounds and
are wsnally considered proprictary, with the best
descriptions often being found m the patent htera-
ture.  Actual treatment methods and concentrations
vary substantially between operators, Belds, and
even wells within a field. Results of aquatic toxicity
tests on the proprictary formulations are not rou-
tinely published or reported. On the other hand the
gas treating chemicals are relatively pure chemical
compounds.  Aquatic toxctly of these chemicals are
available in the literature for a fow species. The
acids are also relatively pure, but there s considera-
ble uncertainty in the concentration of unreacted
acid remaining m the discharged Huids.

It was decided that the best overall results could
be obtained using a three faceted approach: inter-
viewing chemical suppliers and operating companies
plus a literature scarch.

Interview Chemical Supplicrs. Discussions were
held with technical specialists with three major
suppliers of production treating chemicals. Compo-
sition of products, recommended application proce-
dures, water vs ol solubilities, and the aguatic toxicr-
ty of products in the marine environment were

discussed.  Further discussions were held with other
suppliers with respect {o aguatic toxicity mforma-
tion. Their contributions and review of the paper
have supported the peneral points or brought out
additional wmformation. Information on acids and
workover fluids and additives was obtained from
several suppliers. Aguatic toxicity data on the gas
treating chemicals were obtained primarily from the
hterature, phus one sapplier,

Interview Operating Companies. Discussions werg
held with representatives of four major operating
companics. Technical specialisis concerned with
environmental factors and engmeers re,ponsible for
operations and treatment of oil and gas production
offshore were interviewed, Application, {reatment,
and monttoring procedures for the treating chemi-
cals were discussed as well as methods of disposing
of produced water. [n the 1985 survey these four
companics operated 2223 (34%) of the 6525 wells
the OCS and state waters m the Gull of Mexico
(1983312 and produced approximately 42% of the
hignid hydrocarbons 198613, [n 1988 these compa-
nigs operated 3844 (36%) of the 10,614 wells and
produced 36% of the liguid hydrocarbons and 49%
of the produced water in the Gulf of Mexico, Two
of the companies also have operations offshore
Caltfornia and Alaska. While this cxperience direct-
v reflects actual operating practices for about one
third of the US offshore operations, review of this
paper by representatives from other operating
companies has confirmed the general conclusions or
brought out other practices.

Literature Review., Con g »f several
data bascs mndicated that gensral scarching for
offshore pollution and toxicology was impractical
due to the large number of reforences pertinent o
oil spills and cleanup. The cued references resulied
from more specific searches and/or were provided
by the technical specialists in the various fields.
Relatively little information on aguatic toxicity of
production ireating chemicals was found m the liter-
ature. Useful information was found for the gas
treating chemicals.

At the outset of the 1985 study, it was apparent
that it would neither be feasible nor necessary to try
to hist the propertics of every production treating
chemical sold for offshore use. That conclusion s
still valid, including the gas processing, stimulation
and workover Thuds, Many of The products within
the various suppliers’ lines for a specific purpose are
similar ¢ though not nccessarily identical) and arg
butlt around the same basic chemical structures. [n
some mstances these generic chemical types are
specific chemical compounds, ¢.p., methanol, The
goneral consensus was that the study should focus on
the relatively fow goneric cheomical types of materials
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that are used for the various purposes in offshore
operations. Consequenily, most of the dizcussions
will be directed at generic chemical types on an
individual basis. However, the aguatic toxicological
studies were performed on specific product formula-
tions. These data are considered to be indicative of
the properties of a particular generic type. but i
should be recognized that the additives m a formula-
tion can have significant effects of their own.

DEFINITIONS, USAGE OF TERMS
PRODUCTION TREATING CHEMICAIS

Treatment Purpose. Any treating chemical used
producing operations will be added for a specific
purpose, o reduce or mitigate some type of operat-
mg problem. Unless that problem becomes signifi-
cant, the chemical will not be added for obvious
economic as well as technical reasons. None of the
operating companies interviewed encountered such
a broad range of problems that all types of treating
chemicals listed below were necessary.  However, i
was oflen necessary to add more than ong treating
chemical in a system. Alternate technology can be
and often is used o conirol the various problems,
either alone or in conjunction with chemical freat-
ments.

Chemical treatments are often the only effective
and/ or economical method for some {ypes of prob-
iems. The following listing of problem arcas and
treating chemicals are generally accepted nomencla-
ture. However, there are some variations between
companies and individuals. For example, "water
clarifiers’ was used for the reverse breakers.etc.
Each of these problem areas will be discussed
separately later.

Problem

Mineral scale deposits
Eguipment corrosion

Bacterial fouling
Water-in-oil emulsion
Oil-in~-water emulsion

Solids removal
Foaming, oil or waler
Paraffin deposits

Treating Chemical

Scale inhibitor
Corrosion inhibitor
Onygen scavengers
Biocide

Emulsion breaker
Reverse breaker
Coagulants, flocculants
Coagulants, flocculants
Antifoam

Paraffin inhibitor,

or solvent

Sierra Club v. EPA 18cv3472 NDCA

Generic Chemical Types.  Virtwally all oiffield treat-
ing chemicals are complex mixtures manufactured
from impure taw materials. There can be dozens of
different molecular compounds of similar chemical
and/or biclogical activity in a batch of reaction

product. These individual com pounds will differ
shightly m the number of carbon atoms or perhaps in
branching in a long chain, factors which usuvally have
fittle effect on the chemical activity, Minor amounts

-of anrcacted raw materials and reaction byproducts

may also be present. Yet within this complexity,
there 18 a contral chemical functional group that
imparis the primary propertics of the specific mix-
ture. It 1s this central chemical functional group that
will be used to define the generic chemical type.
These generic chemical fypes are sub-classes within
the chemical families used i the oilfield. Undoubt-
¢dly many other chemicals can contain this same
chemical functional group. vet have iotally differcnt
properties resulting from other parts of those
molecules. Those chemicals are not used in the
oiffield and are excluded from this definition.

The specific mixture obtained from the reproduc-
ible but impure raw materials under carefully con-
trolled reaction conditions is often called a com-
pound for convenience. [Italic compound will be
used to differentiate this usage from the normal
chemical definition.] For example, the simplest
form of a corrosion inhibitor compound may be
suitable in one type of production system {¢.g., high
gravity paraffin crude with fow water content) but
may be much less efficient at higher water content
even in the same field. Thus, the compound will
often be modified 1o change the phase distribution
behavior somewhat to allow the compound to be
‘effective over a broader range of water/ ol ratios. A
common way to adjust this distribution is the reac
tion of the compound with ethylene or propyviene
oxide. Ethylene oxide increases water solubility of a
compound with low water solubility. Propvlene
oxide increases the hydrocarbon solubility of a
compound with low oil solubility. The oxides may be
reacted into the compound during its initial forma-
tion or by reaction with an intermediate compound.

Solubility 15 an extremely important factor
wilficld treating chemicals. In some cases the chemi-
cal can only work to fulfill its purpose at the mter-
face between two of the phases, ie¢., the compound
must be surface active. This surface activity can
often be enhanced by limiting the solubililty of the
compound in the ofl and in the water phases to the
minimum that s stifl adequate to carry the com-
pound through the bulk fluids to the interface.
Various ratios of ethylene and propylenc oxide are
commonly used © accomplish this goal, resulting m
the desired oleophilic/ hydrophilic balance. These
balancing factors are critical in emulsion breakers,
for example; even though virtually all of the emul-
sion breakers end up i the oil phase. The balance
i not important for chemicals with other purposes,
such as biocides and scale inhibitors, which have
high solubilitics m water and stay in the water phase.
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Formulations, Additives.  The products sold by the
chemical supply companies, wbich we will call
formulations, vsually contain materials otber than
the one compound. Any materials wn the formula-
tion atber than the compounds for the primary
purpese will be considered additives m thig paper.
As a minimum there will be a solvent, as most of the
compounds would be extremely viscous, solid, or
even unstable at concentrations approaching H%.
The other materials may be different compounds for
the same specific purpose, small amounts of com-
pounds for another purpose, other solvents, or other
chemicals added for specific reasons to allow better
achigvement of the primary purpose.  For example,
asurfactant may bave a substantial beneficial effect
on the efficiency of a corrosion mbibitor compound
but will be considered an additive. It should be
noted that most chbemical supplicrs consider the
active content of a formulation to include everyihing
except totally inert solvent{s). Important exceptions
are the paraffin solvenlS, which are essentially 100%
sebvent compound plus a small amount of surfactant,
The objective of the more detatled histing of the
componenis in this paper 15 to allow extimation of
the ranges of concentration of various compounds
and additives m the treated fluads and w the water
discbarged to the ocean. In many instances, the
formulation will include more than one compound
from the same generic chemical type or compounds
from two or more generic cbemical tyvpes for the
same purpose. Tbis approach is often necessary i
obtain optimum effectivencess, such as better emul-
sion breaker efficiency. For cxample. from a dozen
intermediate compounds of three generic chemical
rypes, a cbemical supplier could prepare a hundrsd
different formulations by blending different ratios of
different compounds. Perbaps a tenth of these
formulations bave relatively broad application o
many oiffields with the remainder being more or less
formulated for one, two, or a fow specific otfichds.
Additives are placed in the formulation for spe-~
eific purposes. Solvents, usually the major additive,
are required to provide flmdity for the normally
vizsenus compounds. Water is the obviows choice for
water scluble compounds, with refinery cuts of
bydrocarbons (beavy aromatic naptha, ¢} used for
oil soluble compounds. Muethansl, opropyl aloobed,
and ethvlene glycol are other common additives used
to provide cosobvencYd freeze profeciivog, lower vis
cosity and/ or pour poind, ¢tc. They may be ousential
to maintain a uniform. stable, and usable formula-
tion i the drum. Typically otber additives funciion
after the formulation & in the sysem. For example,
addition of a surfactant to a biocide or corrosion
inhibitor allows better penetration through deposits.
A gmall amount of emulsion breaker or antifoam
may be added te a corresion inhibiter to minimize
adverse effocts on the il or gas separation process.

Multipurpose Formulations. Often there are twe
or three problems in a producing sysiem which
require chemical restment. The operator may add
three formulations independently, allowing cach
chemical to be optimived separately. Alternaiely, a
single formulation containing all three chemicals for
the ibree purposes may be added with a single
pumnp, Both technical and cconomic factors must be
sonsidered m choosing the best approach. In either
approach, 1 18 important that the compounds for the
various purposes do not interfere with cach other, by
direed reaction or otherwise. The need for compati-
bifity 15 even more stringest m multipurpose formu-
tations because the components must all be mutually
soluble and non-reactive in the drum,

An example of a multipurpose formulation for
trpating water for injection could include an oxygen
scavenger and a guaternary amine for corrosion
control and a pbospbonate for scale conirpl. The
percent of each compound s Hkely to be lower than
i the comparable single purpose formulation but
the overall {reating concentration probably wifl be
higher to achicve about the same concentralion of
active compound m the system,

The effoct of the mdividual components of the
multipurpose formulations on and in the environ-
ment will be similar to their effect in single purpose
formulations. Hence, these types of formulations
will not be discussed separately. 1t is important
note again, however, that aguatic foxicity fosts are
normally conducted on actual formulations as sold
te the operating companies. Tbhe test resalis will
reflect any interaction ¢ffccts on the fest species.

GAS PROCESSING CHEMEBIALS.

The bigh cost of space and operations on offt
shore platforms greatly restricis the amount of gas
processing done offsbore.  Only processing or {reat-
ment i3 done that s required o get the gas w sbore
safely. It is sometimes necessary 1o add a chemical
to reduce the freexing point of gas bydrates. In
some instances operators choose o remove virtually
all of the water from the gas on the platform before
sending it through the pipeling to shors.

Hydrate Inhibition Chemicals. Natural gas hy-
drates are ice-Bke sobids consisting of & mixture of
water, hydrocarbon gas molecules, and particularly
carbon diovide and bvdrogen sulfide gases if prosent.
These solids can form in eguipment under cortain
conditions, blocking or breaking lines similar to
frozen water pipes. However, they differ from ko m
that they can form above 32 F, oven above 80 F,
depending on the gas composition and prossurs.
Boalidification temperature increascs with higher
pressures. higher molecular weight hydrocarbon
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gases, and higher acid gas concentrations. Some
fiquid water must be present fir hydrates (o form.
Condensed water vapor 13 usually sufficient, but
produced formation brines can also result m hvdrate
formation. However, a high salt concentration m
produced water lowers the hydrate freezing point,
similar 1o the way sali lowers the freezing point of
water.

Freezeups can e prevented by adding chemicals
when required. These chemicals are called hydrate
mhibitors or freeve point depressants. The two most
common chemicals are methano! and ethylene gly-
col. However, i many instances the gas remains {00
warm for hyvdrates to form and no treatment is
reguired. In other instances, hydrates may form
seasonally doring cold weather, requiring contingous
treatment only during part of the vear. Baich treat-
ments may be required during shutdowns. In a fow
mstances hydrates are a serious problem at all tmes.
Continuous treatment may be required as part of a
fow temperature process to remove heavier hydro-
carbons from gas. In this instance or for large
systems, the hvdrate inhibitor may be recovered and
recycled. Fer most cases it is not economical o
recover the chemical.

Dehydration Chemicals, A large fraction of the
waler vapor can be removed from natural gas by
absorbing it into a solvent. Tricthylene ghyeol s the
most common chemical used in natural gas dehydra-
tion. The gas contacts the ghycol m a tall absorption
cofumn at ‘nig:,h pressure and ambient temperature.
The dry gas 1s sent to the pipeline with a water dew
point tvpically below 20 F. The wet glveol is heated
and sent 1o a low pressure desorber. The water is
flashed off and the glveol I8 conled and pumped back
0 the absorption column.  Some makeup glycol has
to be added to compensate for volatility and spray
ipsses, but there 5 no continuous discharge. Side-
siream filtration and purification allow the ghycol
charge to ¢ rogenorated almost mdefiniiely. (Ooca-

sienally i may be necessary to discard a batoh of
ghocol beoanse of severs contamination or degrada-
oy,

WORKOVER CHEMICALS

Acids and Additives.  During the e of a producing
or mjection well if may become necessary to stimuy-
iate flow by removing depostied acoumulations from
the wellbore, perforations, and formation. The
accumulations may be due to scale deposis of caloi-
um carbonate ur various corresion 'products such as
iron sulfide, oxide or carbonates. These solids can
partially block the flow paths through the formation
rock. These materials are all soluble m hydrochlorne
acid. the most commonly used cilfield acid. Since

k13

calclum carbonate is also 2 common companecd of
reservedr rock, the acid may also increase the sise of
the original flow channels. Acidizing is also fre-
guently used during the initial completion of the well
if the formation composition and permeability are
appropriate. Fioe sand or clay particles may migrate
through the formation until they fodge at some
point, also blocking flow. A mixture of hvdrochlone
acid and hydrofiuoric acid {mud acidy is used
dissolve these sodids. Other acids are sometimes
s,

There 1 alwavs ot least one additive used 1 an
acid etimuiation job, the corvosion nhibitor. Al of
these acids are severely corrosive 1o the stesls used
m wells, piping and production ¢guwipment. Other
chemicals may also be dissolved i the acid or m
fluids used m conjunction with the acid on the stimu-
lation job. Surfactants arc often vsed, especially if
the oil gravity 15 low or paraffin deposite are hikely,
Paraffm solvents may be required in severe cases.
Clay stabilizers are sometimes required, as are iron
sequestranis or scale inhibitors. Chemicals to
prevent emulsification of ol and acid or sludging of
the ol may be necessary,

Workover Fluids and Additives. Brines are often
used during workovers and completion operations.
The density of the brine must be high cnough for the
hydrostatic head of the fluid column to contain the
formation pressure. Clear brines are preferred to
muds so that the solid particles will not cause
permanent plugging of the formation arcund the
wellbore., Seawater 8.4 b/ gal) is sometimes wsed
for flushing or for low pressure formations. Densi-
tigs 0 10 b/ pal are available with sodium chioride
brines, and to about 11.5 bigal with calom chio-
ride. These systems provide adﬁ,quaig density {or
most wells {porhaps 953% or more). Mixtures of
calcium chloride and caloimm by omide extond the
range to about 134 lbigal. Caloiwm bromide and
zine bromide mixtures up o 19 Ibl gal are available
for those last fow wells with extremely high pres-
HTES,

A wide range of additives can be used, depending
on the operation. Untreated seawater may be used
t flush the bulk of the flud from the tubing! casing
annuins when the well s reopened.  Corresion whib-
Hers and bactericides mav be added o brines that

gre 1o be left m the annolus a8 packer fémdg Thick-
ening agents and disselvable particies {e.g., salt,

galeinm carbonate’ may be added to prevent exces-
sive volumes of Emm from draiming indo the forma-
tion during the workover. Thickeners may also be
uss(i e help suspend sand being pumped into the

I during gravel packing, These sand grams are
mq} farge to cnter the formation but restrain UDcon-
sohidated formation sand during production,
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TYPICAL SYSTEMS
PRODUCTION PROCESS FLOW SCHEMES

The process flow scheme. equipment, and oper-
ating conditions can and do vary widely, depending
on the properties of the hvdrocarbon fhuds and the
size and producing rate of the reservonr. While no
one system 18 truly typical, there are similarities.
The highly simplified diagram in Figure 1 shows a
scheme with many of the components that are typi-
cal of offshore oif production systems, although most
systems will not contain all of the equipment shown,
This figure s intended to provide a general guide to
terminology used in the paper as well as illustrate
some of the system factors which affect the chemical
ireatments and disposal of produced water.

Several producing wells are connected to produc-
tion manifolds which carry the produced fluids to the
appropriate separators. Those wells with the highest
pressure are routed through the high pressure
manifold to the high pressure separator {e.g., 1500
psig). Most of the gas is separated and the com-
bincd oil and water stream s sent to the infermedi-
ale pressure separator. Wells with intermediate
pressure flow through the intermediate manifold
directly to the intermediate scparator {c.g.. 300 psi).
Much of the remaining dissolved gas 18 flashed as ot
enters this separator. The combined il and water
then flow to the low pressure separator (¢ g., 30
psig), often called a free water knock out {(FWKO}.
Most of the remaining gas is flashed and the free
water ig separated. The oil, still containing a fow
percent of water as a dispersed emulsion, flows to
the bulk oif weater (c.g., 15-3) psigy where the water
content is reduced to sales/ pipeline specification. A
high pressure separator may not be required in all
fields, with the manifolds then connecting to the
intermediate and FWKO respectively. Later i the
Lfe of g ficld, the operating pressures of the high
and/ or intermediate prossure separators may be
reduced to maintain the desived deliverability from
the wells. Electrostatic grids may be incorporated m
the bulk oil treater 1o improve the removal of water
from the oil. Occasionally, the oil is sent 1o the
pipeline directly from the bulk ol treater {(with or
without pumping) while i other instances an
atmospheric pressure tank 18 used to release more
gas {with pumping obvicusly being required).

The high pressure gas may flow directly through
dehvdration facilitics into a pipeline to shore.
Compression 8 reguired for the intermediate and
fow pressure gas amd must often be added for the
high pressure gas as the field gets older and the
pressure decreases. Some of the gas 8 usually used
as fuel on the platform and/or {0 gas It low pres-
surg oil wells. Glyeol dehydration iz the most
common method for removing water from the gas.

£
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The gas flows upwards through a tower, contacting a
falling stream of dry glycol on trays. The water in
the gas is absorbed into the ghyeol, ssually triethyl-
ene glveol {TEG). The wet TEG is heated and sent
tor a second low pressure tower. The water is flashed
off and the TEG i cooled and pumped back 1o the
contactor tower, The TEG s not consumed. but s
continuousty recveled in a closed foop.

Produced water 15 collected from the free water
knock out {sometimes from the high pressure sepa-
rator and any atmospheric pressure tanks) and sent
to the produced water treating system. The first
vessel wn the system s often a surge/skim tank o
collect free oil and smooth ont flow variations. This
tank may allow discharge specifications to be met m
some instances, especially with very light oils or
condensate. Further processing equipment varies,
e.g.. a corrugated plate intercepior {CPI) unit
and/ or a multistage flotation cell are sometimes
used. This equipment will reduce suspended solids
and ol concentration to low levels 1o meet reguire-
menis bat have essentially no effect on water soluble
materials. Offshore, produced water 15 discharged
e the sea after this treatmeny.

Most production systems will include a test
separator(s). Since measurement of two or three
phase flow 15 extremely difficult, manifolding and
valving s included so that production from any one
well can be isolated to the test separator(s) and cach
phase measured separately. The fluids are then
recombined.

Even this simplified scheme can have several
variations, depending on the nature of the field All
of the wells may be on the same platform (or bridpe-
coanectedy with the processing cquipment. In some
cases, however, the design concept calls for produc-
tion from several multi-well platforms to be sent o a
central processing complex, with only a test separa-
tor on the wellhead platforms. This situation has
also developed late in the life of some ficlds when
production rates become too low to justify operating
costs for the separation eguipment for an outlying
platform. The equipment was bypassed and the
fluids were sent to the central facilitics. In other
mstances, the design calls for the water to be sent to
shore along with the oil, with final oil-water separa-
tion performed at the shore facility. This approach
chiminates the platform space and weight reguire-
ments for the water treating and oil treating equip-
ment but requires additional pipeline capacity. Fmal-
Iy, some recent systems for very deep water have
used a captive tanker to provide processing space
and interim storage, with ol shipment fo market via
shuitie tanker. This iatter approach is not vet
commaon and has no additional impact on produced
water disposal. The first three do have a significant
impact on the disposal of treated produced waler
and will be discussed in more detail
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Figure 1 Simplified typical process diagram for an offchore platform in an cilficld.

Pr{)cessing of gas wells {(from gas fields or gas
wells in an oif field) is similar vet different. Most of
the gas wells operated by the companies surveved
produce relatively littde Yguid. The cntrained liguids
are removed in separators. If all wells do not pro-
duce at pressures above pipeline pressure, an in-
termediate separator and gas COMMPILESOYS @re -
quired. The gas may be ddmﬁr’md in a glycoel vnit
and sold 1o 3 gas transmission pipehing mmpm\ 3i
the platform. The liquids (light oil, } e
condensate, and small amounts of water) are some
times processed and sent to shore separately from
either the gas or oil from the area, depending on
techmical and contractual factors.  In other instances
the gas. oil and produced water arg sent to shorg in
the same pipeline for all processing. In the 1983
survey ong operator noted that only one of their
twenty-three gas platforms had a water discharge.
The other platforms had po water production or the
water went 1o shore with the hyvdrocarbon conden-
sate to three receiving plants, which injected a total
of about $500 BPO water into disposal wells. On the
ogther hand, another operator had produced water

discharges on all twenty-six of its gas pimﬁw s
These situations have not changed substant ially in
the intervening four years.

SINGLE COMPLETE PLATFORM

If the field s geographically compact, it may be
feasible to dnill all of the wells from one platferm.
Locating the processing equipment on the same or a
bridge-connected platform allows all operations o
be done with minimal boat support, etc. Usually
thore will be ten or more producing wells ona g uif“
form. Plaiforms iy deeper water are generally more
expensive and have more producing wells, with mors
than fifty being provided for in some instances. Any
batch treatment or slug treatment of the production
from any one well will be diluted with the production
from the remaining wells, reducing the offective
concentration of the treating chomical i the pro-
duced fuds fowing to the separators and, henge, in
the discharged water. All or even most of the weils
could not be treated simultanecusly because of
excessbve pump and/or manpower requirements and

Tiers 8&9

ED_002061_00094918-00047



Sierra Club v. EPA 18cv3472 NDCA

the adverse effects on overall production rates.
Even if these restrainis were not present, all wells
would not be treated simultanecusly because of the
increased risk of high concentrations of treating
chemicals causing an upset of the separation cguip.
ment.

In some circumstances, outlying single wells are
brought directly to the processing platform. Thig
approach was more common ecarlier in shallow water
with shallow reservoirs. Directional drilling could
not reach the edge of the reservoir and free standing
wellheads were feasible. Subsea completions arg
now feasible for deeper water. In either case, the
concentration of treating chemical U any kind of
batch- or sgueeze-type treatment will still be diluted
i the processing cquipment by the production from
the remaining wells. A separate line may be re-
quired to send hydrate inhibitor to remote wells
continuously or intermittently i¢ prevent hydrate
plugging.

CENTRALIZED PROCESSING PLATFORM

Large ficlds may require several drilling/produc-
tion platforms to provide adeguate access 1o all
areas of the reservoir. Processing equipment on
these platforms can range from a high pressure test
separator through a complete processing sysiem. In
most such fields, however, i bas been common for
most of the processing to take place on the prodoc-
tion platform, essentially the same as the previously
described syvstem. As some platforms in a field
approach their coonomic Hmit, cquipment on outly~
mg platforms 18 being bypassed and production send
10 a central platform for processing and for shipping
of the oil and gas to shore. The produced water is
also treated and discharged at this central faciliy.

fn this configuration, a high concentration of
freating chemical from anvone well will not only be
diluted with the production from other wells on that
platform but also by the production from other
platforms.  High concentrations of corrosion inhibi-
tor or biocide used i treating gathering lines from
an outlying platform will be diluted by production
from other platforms. Multiple platforms make o
even less hikely that a high percentage of the wells
sending water 1o a common discharge could undergo
batch or squeere treatments shmulianeously .

ONSHORE PROCESSING

There are several syatems where all or part of the
processing 1 performed after the produced fluds
are brought o shore. The most common scheme 1
1o se¢parate the gas offshors and send it to shore
through a different pipeline. (il and produced
water are not separated offshore but flow to shore in
a commeon pipeline. Chemical copcentrations in the

higuids resulting from well treatments would be
diluted by the total produoction. One such sysiem
has over 150 producing wells, which would dilute
chemicals used in anvone well by about two orders
of magnitude. For example, a concentration of 1300
ppm corrosion inhibitor at the wellhead afier a
sipeere treatment might be reduced o 19-13 ppm
by the time it 18 discharged from the central facili-
ties. Even batch treatment of cquipment on any
platform would be diluted by at Isast one order of
magnitude.

Sending the oil and water to shore mereases the
risk of problems in the pipelines. Pigs are sont
through the lines 1o prevent ascumulation of soluds,
paraffin, or corrosion product i the hnes, all of
which could contribute to pitling-lvpe corrosing as
well as reduce throughput capacity. Chemical
treatment is wsed to minimize corrosion. In one
sysiem, a dose of biocide 15 used behind the pig to
Kill snlfate reducing bacteria, with a subscquent slog
of corrosion inhibitor supplementing a low continu-
ous treatment. The batch treatment of chomicals
are diluted by a factor of five 1o ten 83 i moves
through the water treating cquipment on shore.

GAS PROCESSING

It 15 sometimes necessary 1o add a hydrate nhibitor
1o prevent solid natural gas hvdrates from forming
high pressure gas lincs. The ice-like solids can form
at temperatures well above 32F. The inhibitor,
normally methanol, s usually added continuously at
the wellhead to prevent the hydrate from forming m
the svstem until the water can be removed from the
gas stream.  Addition may be reguired only i the
winter when femperatures of air and seawater are
fower,

Dehvdration s normally the only gas processing
performed offshore.  Primarily this choice s necessi-
tated by the high cost of platform space and much
higher operating costs than onshore facilities,
Dehydration 18 desirable to reduce the nsk of corro-
sion and hydrate formation m the pipehines to shore.
However, It some instances untreated gas 8 sent fo
shore, with corrosion and hydrate inhibitors added
to prevent problems. However, there 1 at least one
offshore location where gas s sweetened {H25 and
T removed).

Glyeol dehydration using triethyleng glveol
{TEG) s the only process used to remove waler
from gas o offshore operations (Figore 2. In some
svstoms the hot produced gas will be cooled prior
entering the glveol untt. Some of the water will be
condenzed and then separated in the mlet knockout
vessel, reducing the size of the glyeo! favilities. The
knockout vessel greatly reduces the risk of any
produced liquids being carried into the contactor,
where i could cnntaminate the TEG, The gas
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Figure 2. wimplified Process Diagram for a glveol dehydration unit using waste heat recovery.

enters the bottom of the tall contactor tower., As 1t
flows upwards through a series of trays the gas is
intimately mixed with a falling stream of TEG.
Some water is absorbed into the TEG on each tray
and the gas becomes progressively drier. The gas
gxiting the top of the contactor has been dried suffi-
giently so that liguid water will not condense as the
gas flows o shore.

The TEG leaving the bottom of the contactor is
rich in water and saturated with natural gas. The
TEG flows through a heat exchanger, flash tank, and
filter before it enters the regenorator tower. The
water i boiled from the TEG in the regenerator,
reducing the water content 10 0.2% or less. Heat &
normally supplied from waste heat recovery units on
oifshore platforms 1o eliminate the safety risk of
direct fired heaters. The hot, dry TEG flows back
through the heat ¢xchanger to a surge tank. A recy-
cle pamp sends the TEG through a cooler back to
the top of the contactor.

In addition o providing consistently dry gas
cconomically, a key factor in the acceptance of this
process is the low consumption rate for the TEG.
Very fittle TEG is lost with the drv gas flowing o
the pipeline. An entrainment separator minimizes
spray carryvover and the TEG is used beocause of is
low vapor pressure. Similarly, very Htde TEG 6 lost
in the regenerator overhead.

WATERFLOODING

/aterfloods are pot as common in offshore
operations as in US osnsho re operations but neither
are they unusual. The water comes from source
wells in many instances, but seawater & also wed
Source wells completed in non-hydrocarbon aguifors
are desirable because very hittle surface equipment
and treatment is reguired. However the aguifer
must be sufficiently large to provide all of the re-
guired water and should bo highly permeable to
minimize the number of source wells, Whenever
possible, a source water will be selected that s
chemically compatible with the formation water in
the oil zaneCs), minimizing scaling problems in the
producing wells, Since high concentrations of
barium, strontium and calcivm are freguently
present in produced water from the Guif of Mexico
and offshore California, source waters with low
sulfate ion concentrations are preforable. The
advantages of source wells must be balanced against
their cost, uncertainty in their delivery capacity, and
ongoing lifling costa

Seawater Is an obvious waler seurce for waler-
flooding, with unlimited capacity. More processing
eguipment and chomicals are needed but well costs
arc ¢liminated and injection costs may be lower.
Corrosion control and prevention of injection well
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plugging are the primary process objectives. Rigor-
ous oxvegen removal {mechanical deacration by gas
stripping followed by chemical oxygen scavenging)
provides corrosion protection for most of the system.
Corrogion resistant materials are used m that por-
tion of the svstem handling aerated sgawater.
Removal of suspended solids by filtration s usually
required, but cartridge fiters are often adeguate in
river outfalls or deep water remote from shore
where suspended solids concentration may be less
than 1 mgj L. Scale inhibition is usually not re-
quired. Biological conirol to prevent corrosion and
fouling of the equipment and injection wells s
accomplished by a combination of chlorination,
deaeration, and biocide treatment. Essentially alf of
the processed seawater 15 injected into the oil reser-
voir. However, seawater s not widely used m the
Gulf of Mexico and offshore California because of
probable severe scaling in producing wells. The high
concentration of sulfate in seawater cnfering the
wellbore via more permeable reservoir streaks will
react with barium, strontivm or calcium entering
from less permeable stroaks.

In the Gulf of Mexico waterflooding is not
normally reqguired. Even when it 18 needed, pro-
duced water 18 not normally used for waterflooding
offshore for three main reasons:

1 In the early life of the field when water injection
can usually achieve maximum recsvery, there i
often hiftle or no produced water o reinject;
hence, an alternate source must be developed.
Later in the life when guantities of produced
water beceme more substantial, if & very expen-
sive to retrofit or add additional processing
eguipment. Mixing of produced water with any
original supply water greatly increases the risk
that scale will be formed and plug the imjection
wells.
3 Asw dispersed oil interferes with solids removal
processes, making it very difficult and expensive
1o reach low concentrations of either material
Concentrations of 5 ppm or less solids and oil are
often necessary to avoid wellbore plugging.

N3

STIMULATION AND WORKOVERS

Sumulation and workover operations entail
several kinds of activities designed fo mamtain or
increase production from an existing producing zone
in an existing well Recompletions to a new zone
normally wvolve drlling operations and are beyond
the scope of this report. This discussion will be
directed 1o those operations and practices related o
fluids and byproducts that might end up o the water
streams. For clarification of the scope of this report,
i will belpful to describe a "ypical” sconario for
completing an offsbore well The discussion is

ngcessarily general, witb specific practices varving
with the individual wells and arcas. For cxample,
the general practices described by Wedell4 are
representative of practices for most wells in the
Cook Inlet of Alaska. Higher density fhuids must be
used in geopressured gas wells in the Gulf of Mexi-
co. Otherwise, many of his comments are sgually
applicable to the Guif of Mexico.

Figure 3 18 a sitmphified diagram of a typical
offsbore producing well. After the well is drilled to
total depth, the production casing string © comented
i place. Excess coment s drilled out and the inside
of the casing cleaned with casing scrapers, ot
Completion begins with the drilling mud and schid
debris with scawater andj or dense brine, wbich s
called the completion fluid. The completion fluid i
often circulated and filtered for many passes until
the fluid is free of solids. 1t 18 very desirable that the
com pletion flaid be very clean, as solid particles
could plug the formation around the wellbore. The
hydrostatic head of this completion fluid must be
high enough to contain the formation pressure when
perforating guns blow boles i the casing into the
producing zone {A). This requirement ofien neces-
sitates using a dense bring.

{fthe producing formation is unconsolidated, as
s common in the Gulf of Mexico and sometimes off
California, it 18 necessary to control sand production
A gravel pack 18 a very common practice for this
purpose. A slurry of coarse grained sand or manu-
factured ceramic or synthetic plastic granules is
pumped down the well and mto the perforations.
The -packer at the botiom of the tubing string is
then get, isolating the tubing-casing annulus from the
producing sone (B). Zeversl z0nes may be perforat-
ed and gravel packed during the completion opera-
tions to facilitate changing to another zone after the
mitial zone s depleted. With suitable downbole
hardware, it 15 possible to displace the completion
fluad from the annulus with another fluid. The flud
remaining n the annulus during production & called
the packer fluid and mavor may not be the same as
the completion flud.

After the well is completed #t may be desirable to
stimulate the well so that the production rate will be
higher. Stimulation 15 nommally accomplished off-
shore by pamping acid into the well. The acid dis-
solves solids and opens or increases the size of flow
paths. Hvdrawlic fracturing, another type of stimula-
ton, is extremely rare in offshore operations. The
unconsolidated sands i the Gulf of Mexico are not
amenable to this type of stimulation. The enormmous
Iogistic probloms of assembling the pumping equip-
ment and supplies usually preclude o m other off-
shere areas as well.

The brines used as completion or packer fluxds
are seawater, sodinm chloride, caloium chlboride,
cafcium bromide, vine bromide, and mixtures of
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Figure 3. Smplified well diagram illustrating components 1 well completion cperations.

these salts. [0 corfaln circumstances, potassium
chloride ¢r ammonium chloride may also be added
o the above. Zinc bromide 15 almost always used in
conjunction with caletam bromide and is rarely left
in the annulus as a packer fhid. It i mere corrosive
and expensive and is usually cireulated out and
returned to shore for later use m other high pressure
wells,

After the well 5 producing, further stimulation
operations may be as simple as jetting acoumulated
sand from a producing well, but more commonly
mvolve pumping acid into the producing zone to
dissolve accumulated solids Workover operations
may require pulling the tubing string to replace
defective downhole components or performing a
new full gravel pack to control sand production. In
many cases, however. several sperations will be
done, especially if it 8 necessary to bring a pulling
unit to the platform. The costs of the wnit are 3o
high that any anticipated preventive work will be
performed while the pulling unit 18 on location.

The acids used for stimulation are primarily
hydrochlorie and hydrofluoric acids. The hydro-
chiorie acid dissolves most corrosion products and

caleium carbonate, while the hyvdrofluoric acid can
dissolve fine parbicles of elay and sand. A pre-flush
and post-flush of ammonium chlornde 13 often used
o prevent precipitation of caloium fluonde. An acid
stimulation 1 often an integral part of a sand control
job, to insare maximom preduction rate. The lavrger
sand grains m the gravel pack are usually pumped
down dispersed in thickened brine.

For many workovers it will be necessary for the
fliid m the wellbore to be dense enough o contamn
formation pressure, 1.e., kll the well. The same
brines listed above are used for this purpose.
However, i i3 imp@r{&‘m io note that as the forma-
tion' pressure decreases during the life of the zone,
the required density will decrease. It s possible to
pump down a "pill" of thickened zaturated sodium
chloride brine contamming a dispersion of solid
sodium chioride particles. The sohd salt will prevent
the dense brine from seeping out infe the formation
during the workover, but will readily dissolve n
formation walter when the well b returned to pro-
duction. Fine particles of caletum carbonate are ali
used, but require an acid wash o unblock the flow
channels.
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Mechanical workovers include such things as
pulling the mbieg to replace a leaking joint, down-
hole components such as gas lft mandrels, or a
feaking packer. In some instances gas Bl valves,
subsurface safety valves, and other small items may
be retrieved through the welhead with a wireline
unit, avoiding the necessity of killing the well and
pulling the whing.

PRODUCTION TREAT!I G
CHEMICALS

Chemicals can be and are used for a side varicty
of purposes in oil and gas production. H cannot be
sveremphasized, however, that these uses are
normally in response o actual problems. The direct
cost of the chemical is only a part of the cost of
using them. Purchase of injection cquipment, {rans-
portation, centracting for application serviees,
proportional cost of emplovee time for application
and monitoring, and value of deferred or lost pro-
duction for spme types of treatments are all major
parts of the real cost of chemical treatments. The
cost of the space for pumps and chemical siorage
mav be the largest single factor on some offshore
platforms. Treatments are not normally inittiated
unless the costs or risks for the problem are signifi-
cant or cxpected to become significant. Because
conditions are contimually changing during the hife of
a ficld, any treatments should be frequently reviewed
w determing i they are necessary and cost effective.
Treatments will be modified or even discontinued to
keep overall costs and problems at a minimum.

All types of chemicals used inreating offshore
production are discussed in the following sections.
None of the operators interviewed used all these
chemicals in their operations, much less all on one
platform or system. On the contrary, addition of
only one or WO chemicals on anvone platform or m
a system s far more commoo, with many stances
where no treatment 11 performed on a platform.

HCALE INHIBITORS

Prablem Description.  Deposition of morganic
compounds from the produced water associated with
hydrocarbon production can have a sovere impact on
operations. These deposits can actually seal off a
producing formation and stop all production.
Dieposition can ocour within the pores in the forma-
tion itself, i the perforations, or i the tubing.
Deposits in surface flow lines can reduce the
throughput capacity or reguire higher mlet operating
pressures fo maintain the same throughput. Depos-
4% on heater tubes reduce heat transfer, reguiring
higher fuel consumption and norcasing the risk of
corrosion failure of the tube olement Hself and a

[

resulting fire. Deposits in valves can prevent
movement or complete closure which can nterfere
with proper condrol or canse major equipment fail-
ure,  Such walve fatlures would pose a serious nisk o
personnel or cause oif spills. Clearly i s necessary
to control scale deposition for safe and proper
offshore operations.

Fortunately, there are only a fow common types
of scale deposits in oiffield operations. The ype of
scale {ifany) found n a particular field will depend
on the composition of the water{s) and the svatem
characteristics. Calciom carbonate w probably the
most common seale. Ttis less soluble ag the pres-
sure decreases, even above the bubble point. ihe
pressure drops below the bubble point, some 02
flashes off, increasing the pH and causing more
deposiion. Mixing of incompatible waters (one hugh
m calciam, the other high in carbonate) causes
deposition. In addition, increasing the temperature
causes calcium carbonate to deposit. Fortunately,
calcium carbonate is very soluble at low pH and can
be dissolved by acidizing.

Calcium suifate (gypsum) will deposit when the
pressure decreases sy incompatible waters are
mixed. 1t has a maximom solubility around 1058F,
with deposition possible at higher or lower tempera-
fures.  Strontium sulfate s most commonly formed
when incompatible waters are mixed  The solubility
decreases al higher temperatures and lower pres-
sures. Barium sulfate alse commonly ocours if
meompatible waters are mixed. It has a lower solu-
bility at lower {emperatures and pressures.  Deposi-
{ion can oecur as temperature and pressure decrease
when the water flows up the tubing.

The actual solubility of any of thess soals
compounds 18 a complex function of temperature,
salinity. pressure and composition. Fortunately,
reasonably good solubility calculation methods are
avaifable: calcium carbonate 8-16 caleium sulfate
{gypsum 17, barium sulfate®. and strontinm sul-
fate 9. These methods suggest whether scale deposi-
tion is possible and the most likely places where
deposits will form. These caleulation methods are
based on experimental data showing the effect of
tern perature, pressure, and concentration of dis-
sodved salts and gases in the water. Coupled with
experience, the caloulation methods allow many
scale problems to be anticipated. The iron com-
poands Cron carbonate, tron sulfide, and ron oxde)
are usually related {0 corrosion problems and are
contrelled with cerrosion inhibitors sr other corro-
sion control methods.

In most mstances, nothing can be done to modify
the conditions causing scale deposition. The scale
compounds of interest are all less soluble at lower
pressures. A water saturated with calciom sulfate or
caleinm carbonate in the reservolr can start fo
deposit scale n the formation as the pressure de-
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creases®. A water saturated with bartwm sulfate will
start fo deposit scale as o cools offiB "However,
there are occasions when system design and operat-
mg procedures can reduce or even climinate scale
problems. As an example. scale problems associated
with incompatible waters (¢ g, one containing high
bartwm and a second with high sulfate concentra-
tions) can sometimes be avouded by using subsurface
supply wells instead of seawater. Fortunately, most

produced waters on anvone platform in the Gulf of

Mexico are compatible. Electrostatic separators can
be used {o aid in separation of water from oil, elimi-
nating the hot heater tube surface where scaling
could occur. MNevertheless, chemical treatment can
be required to control scaling problems.

Chemical Description.  All of the chemicals used o
control scale deposition m ol and gas production
systems work by interfering with orystal growth. The
two most commonly used compounds are based on
organic phosphorus chemisiry, with a polymer type
comprising the remainder. Inorganic phosphate
inhibifors are no longer used in offshore operations.
Treating concentrations for all these types are about
the same, with 1-10 ppm usually providing satisfacio-
v scale contrel. Higher concentrations may be
required for more severe scaling tendencies. Higher
concentrations may be encountered in produced
water afler 2 sgueesc freatment. However, squeeze
{reatments are unusual m US. offshore operations
except for the fow scawater floods.

Phosphate esters., This peneric chemical type
contains the phosphate esler functional group, the
carbon-~-oxy gen-phosphoras linkage:

HH
R-N-C-C--0-P(0OH)2
HoH
Rl 0

Typical phosphate structure

A variety of raw materials can be reacted with the
phosphate but most compoundy involve an amine
nitrogen. The ¢xampie shown 15 a disubstituted
cthanolamine. The sclection of the raw material
based o the final effectiveness of the componnd as
a scale inhibitor and the cost of the raw material.
The R groups may be dentical or different. In many
wstances, the R groups will contain functional
groups sach as amine or alcohol which contribuie ©
high water solubility. The acid groups are nommally
partially neutralized with caustic, ammonium hy-
droxide, or other inovganic base. These materials
can not normally be used above 200F becauvse the
eater linkage hydrolvzes at high tcwmperatures and
the hydrolysis products are poor scale inhibitors.

Phosphonates.  The kev fumctional group m this
generic tvpe s the direct carbon~phosphorus boad.
Almaost all of the raw materials contain aming
groups. with the generalized structure being similar
to that shown below:

C}-iz_?(m-{):z
% 0 HH H
i [ Eats G P S\ V| C-P{OH)2
| aw ||l
CHZ-P(OH)2 (OH)2P-CH2

| i

O g X

Generalized phosphonate structure

Carlberg's2i studies on cthylene diamine feira
{methviene phosphonic acid), the active ingredient
i several commercial scale inhibitors, indicate
further that multiple active chemical fanctional
groups can be present within the same com pound.
mers are the normal base materials. The com-
pounds have the generalized structure shown, where
the Rs may all be different or identical. All the Rs
are H m acrvlic acid polymers.

| )
FI2-gomt et e CH2-Canrt
| |
0=COR! 0=COR3
X Y

Substituted acrvhic acid copolymer

The scale inhibitor compounds are usually not
modified by cxvalkylation, eic. as w common with
emudsion breakers, as will be seen later.

Formulations can contain 10-30% active com-

pound of one of these three generic chemical types

i a water solvent. Fthylene glycol or methanol can
be present from 0-20% to reduce the viscosity
and/or to prevent freewing. There are nomally no
sther additives. Some unreacted phosphoric and/ or
hyvdrochloric zeid may be present also.

Soluhility. All of the seale inhibitor compoundy and
additives are highly water soluble, in oxcess of 3i-
40%. The solubility or dispersibility w o 15 ex-
tremely low. It is reasonable 1o expect that all of the

Tiers 8&9

ED_002061_00094918-00053



Sierra Club v. EPA 18cv3472 NDCA

formulation produced from a well or added to the
fluids on the surface will be separated from the ol in
the separators or skim tanks and be retained in the
agueous phase except for that contained i the small
amcunt of water copulsified n the ol phase.

Applieation. To work properly, scale inlubitor must
be present in the water at effective concentrations
when scale first starts to form. The minimum effec
tive ¢concentration & nsually in the 3-10 ppm range
but can ke higher in severe gases. Ouly twyy applica-
tion methods are used offshore - continuous inec-
tion or squeerze treatments, The scale inhibitor
romains with the water phase in both methods.

In continnous igjection, chemical s added with a
pump at a constant dosage rate to achieve the de-
sired concentration. In some instances, the chomical
will be pumped down a small diameter capillary or
macaroni tubing string to the botlom of the well to
prevent scaling in the producing tubing as well as the
surface equipment. Ofton, the scale inhibitor is
added just upstream of the choke at the wellhead,
which is gspecially effective against the most
common scale, calcium carbonate. Alternately, the
inhibitor will be added on the manifold if the prob-
fem is due to mixing of waters. Only the surface
cguipment 1s protected in the latler two methods but
that s often the only problem arca.

Sgueerze treatments must be used when scale
deposition is sccurring in the producing formation,
in perforations, in the wellbore below the tubing, or
in the producing fubing string {when a macaron
string 15 not avatlable), In sgueeze treatments, a
relatively large volume of scale 1nhibitor {diluted in
water to 2-10%) is pumoed into the formation,
followed by more oxcess water. Some of the inhibi-
tor 15 absorbed onto the formation surface and/ or
otherwise retained in the pores within the formation
When the well is returned to service, a part of the
inhibitor is produced back guickly within a fow days
as a slug. The remainder 15 produced back slowly af
much lower concentrations over a perisd ranging
from two to twelve months, providing protection
until the concentration drops to the 3-10 ppm
minimom and the well iz resquecred.

Scaling problems bave not been widespread in
offsbore eperations for the operators interviewsd,
with most systems not requiring treatment, Fortg-
nately, downhole scale problems are rare. Sguecse
treatments are not commOD, with the operators
baving much concern about formation damage  tbe
relatively mnconsolidated Miocene ‘sands i the Gulf
of Mexico, One of the sqoccze applications was i a
zas well producing considerable formation water {an
unusual siuation), MNormally, contimuous freatmeont
on the surface was only used in the watcr processing
cguipment in tbose cases where the scaling was
serious enough o warrant continuous treatment,

Periodic {¢.g., quartedy) removal of seale from Hots-
fion equipment was used in several instances.

CORROSION INHIBITORS

Problem Description. Controf of corrosion is one
of the most serious problems in offshore operations.
Coatings, cathodic protection, and materials soiec
tion are used fto control exfernal corrosion, with
corrosion inhibitors supplomenting these same thres
methods for mternal corrosion. Al of the corrosion
inhibitors used in treating produced fluids are organ-
 compounds that form protective lavers on the
metal surface.

The use of varions grades of low alloy carbon
steel as the material of construction & an economic
necessity for most of the production system.  Differ-
ent grades would be selected for fabricating vessels,
tanks, or piping on the platform, with stll other
grades {primarily differing in strength lovel) being
selected for pipeline and downbole tubular goods.
Al of these steels bave vory simtlar Corrosion resisi-
ance with the oxception that bigher strongth down-
bole tubular goods {and wher bigh strength materi-
als)y can be susceptible to sulfide stress cracking.
Small accessories such as instruments, valves,
pamps, ¢ic. are often fabrcated from bigh allovs or
bave bigh alloy trim to prevent corrosion of cnitical
surfaces which would impair the function, Vessels,
tanks, Howlines, and downhole tubular goods can be
coated to reduce the rsk of ruptare due 10 excessive
metal loss over large aveas. However, there & still
congern about corrosion at defects in the coatings.

The corrosivity of produced fluids is usually
refated to dissolved gases - oxyvgen bvdrogen solfide,
and carbon dioxide. Produced fluds from the wells
normally do not contain oxvgen and every effort s
made ¥ keep atr out of the treating equipment.
Fortunately, the bydrogen sulfide content of pro-~
duced fluds in most offsbore ficlds i usnally vory
tow and H2S i not a sigmficant facior. providing
that bacterial gengration of H25 is minimived.
Production from recent developments in the Mohile
Bay arca does contain considerable byvdrogen sul
fide, with ossentially all processing being performad
onshore. Corrosion control and monitoring are vewy
imporlant design aspects of those systems. Carbon
dioxide is the most common and serisus eorredent.
although natarally accurring erganic acids can be a
contributing fackle

The capevience of the operators inferviewed i
that corrosion bas been much loss severe o oil wells
than in gas wells probably due 1o the oil phase
providing an inherent profective oily film on the
steel. In both cases, corrasion is more likely fo
become a problem when water productien Inereases.

Even if corrosion resistant alloys and/ or coatings
arg wiilized ¥ parts of a system, corresion inhibirers

Tiers 8&9

ED_002061_00094918-00054



Sierra Club v. EPA 18cv3472 NDCA

may still be required o protect some bare steel
argas. By temporarily adsorbing omO the surface,
the 1abibitor can drastically reduce the corrosion
rate, often by more than 90%. Hence, corrosion
nhibitors are widely used in preventing or minimiz-
ing internal corrosion in offshore production svs~
feurs,

Chermical Description. The corroston inhibitors
used in petrolenm production operations geoerally
contain nitrogen in the kev functional group. The
nitrogen-containing material is usnally reacted with
a carboxylic acid under different conditions to form
a compound with properties optimized for various
types of applications.  While the carboxylic acid may
have a low molecular weight for greater water solu-
bility {c.g., acetic, propicnic, or maleic), it is more
frequently a complex mixture of higher molecular
weight materials. Tall oil mixtures of variable
compositions are often used, because of superior
corrosion indubition properties and low raw material
cost. Table 2, from an MACE publication? gives an
sxample of the complexity of a typical carboxylic half
of inhibitor compounds, with the pitrogen-containing
balf potentially having comparable complexity.

It 15 readily apparent that the corrosion inhibitor
compounds are extremely complex mixtures. Fur-
thar complicating the sitnativo, different compounds
can often be formed from the same raw maicrials by
varving the reacting conditions, quite distingt from

modifications such as ethoxylation. Testing of spe-’

cific compounds and formulations is pormally re-
quired to define inhibitton propertics but general
trends with melecunlar structures can be made.
Similarly toxicity testing & hikewise normally cone
ducted on defined compounds as intermediates or
on final formulations.

Oilfield inhibitors can be grouped in several
different fashions but a common generic chemical
classification similar 1o Bregman's?3.24 1s usefuld for
DUT PUIPOSes.

Amideslimidazolines. Perhaps the single 10st
common generic chemical type used in the petrole~
wn industry s formed by condensing a long chain
faHy acid with a primary amine, offen a diamine or
polvamine, The fatty acid B often derived from raw
or refined tall oif and is composed primarily of fatty
and rosin acids as sbown in Table 20 As an example,
consider that the reacting amine i a substituted

{R1} cthylene diamine. The amide would b formed
under fess severe conditions (lower temperatures,
shorter fimes, ¢icr with the imidazoline predomi-
nate under more severe colditions. Some of cach
compound may be present as a product in g single
batch reaction. An imidazoline can bydrolyze 1o the
correspending amide on exposure tu water under
the proper conditions,

Amines and Amine Salts. Amines {primarily
monocamines} with long chains {e.g. CIOL1S) also
have corrvosion inhibiting properties. Hawever
beHer inhibitors can usually be obtained by reacting
the amine with a long cbain faHy acid {c.g., stearic
acid), but often the dimer or frimer acid. Reaction
conditions are milder than amide/ imidazoline condi-
tions and the salt i formed:

CH3 (CHZ2) INH2
Oodecyl Aming
+
[CH3(CH2YLINH3] [CH3 (CH2) 16C02]
Oodecyl Ammomum Stearate

[ the acid bas a long tail of carbon atoms, ionization
will be very slight and tbe inbibitor compound is
gssontially ol soluble. Water zelubility can be
substantially increasod by using a low molecular
weight acid (e.g, acetic acid) if the system pH = also
low. Ftboxviating active sites increases the water
sobubility frrespective of the pH. Ciamines and
dicarboxvlic acids can also be used.

Cuaterpary Anuponiwm Salts. Replacement of
all of thbe hydrogen on the ammonia nitrogen with
carbon or R groups results in a quaternary ammoni-
wm compound:

CH3

CH3

Trimetbylatky] ammonium chlorde

In the example, a long chain amine (c.g., R is I8
mixturey 1§ reacied with methvl chloride as the
guaternizing agenl. Other alkyl balides or mixtures
can be used to obtain more complex guaternary

i (H2 oo g T . :
L & ammoniwn componnds.  All quaternary anumoniom
N-CH salts arc highly ionized, with sesulting bigh solubility
Rl m water and low solubility in oil However, ethoxyla-
fion is sometimes used to improve solubility in

Anide Imidazoline concentrated brines.
i%
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Compositon % by Gas Chramatageantie Anatysist D
a2 soe e
3 % = kA 5 g Z
, ol s 22 3 s 2%
Fatay Acid 3 & i 2 G & [ ] e
Carbon Ne. 8 10 2 t ) I8 s % 1%
. Double Bonds 0 & 0 0 i} 3 2 3
Source
Caso % 7 48 18 9 5 5 - -
Sova e B s 3 4 § 24 50 5
Tatiawe - - - 3 27 ki 47 4 1
Talt O §0-70% Fouy Saisfs, J040% Rosin Actds
Rosin A;«,igjg{:}
Abietic Acid 25-09% o
CH, COOH
Remaining Resn Acids are Skietis Acid Derivatives Shown Below
Siod Boation
Doubiz Bood sy dedgenes wReetiyise
Aketic Derivatives % fgnimseritaticn by dragen@ i tion tion
P.Rustrie agid 4347 1
Sanaideiis FR K] x
Defvedroabintic 1014 =
Oikydroabietic 43 %
Tetrahydroabietic 2142 4
Losvegsirparie 1 %
Dextropimaris 343 X =
Ppndestenpirnucs 313 % %
(1) Emery Industries, Specifivations and Characterixtios or Fadty Acids
(23T, Uoyd-Jones, Cuerssion bdibitors, Cor. Prew and Contrgl, p Y (1968) Aegast.

Table 2. Composition of fatty and rosin acids.

Mitrogen Heterocvelics, The nitrogen may also
be incorporated into an aromatic or aliphatic ring
straciure. A wypical example is pyridine, with subst-
tution on the ring being possible also. The ring
nitrogen i pyridine can be quaternarized. while
aliphatic nitrogens may also form amides.

Formulations of corrosion inhibitors are ameng
the most complicated of oilficld treating chemicals,
perhaps second only to emulsion breakers. The total
composition depends on the relative amounts of the
fluids being treated (oil, water, and gas) as well as
the nature of the corrodents (COz, HzS, 0F, and/or
organic acids). The presence of dissolved oxygen
will sharply reduce the effectiveness of these mbibi-
tors. Ol soluble inhibitors are used most frequently
because they normally give better corrosion inhibi~
tion. The concentration of the compound i3 usually
in the 30-40% range. A heavy aromatic naphtha

Sierra Club v. EPA 18cv3472 NDCA

1S

(HAN) refinery cut is a common solvent (40-60%3,
although other hyvdrocarboms can be used, depending
on the compound. il sofuble sulfonates can be
included to mmprove ol dispersibility of compounds
with hmited ol solubility into a high gravity paraffin-
ic crude for example. Dispersanis such as nonyl
phenol cthoxylates may be used to digperse the
compound m high water-cut svstems so the com-
powund can be transported to the oil phase. I[sopropyl
aleohed, ethylene glyeol, ete. may be added o reduce
the pour point for cold weather applications. Emul-
sian breakers may be moorporated to minimize
emulsion separation problems; similarly, antifoam:
chemicals may also be included. These latter two
materials are added, especially if the inhibitor is
primarily applied with batch, sguecze, or tabing
displacement methods. They counteract offects of
high concentration inhibitor slugs. rather than
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treatment of ongoing emulsicn or foaming prob-
lems.

Water soluble inhibitors mav be nsed in water
injection systems, gas transmission lines, and wet oif
fines with high water content. Quaternary amines
and amine {(or amide) acetate salls are most
commonly used. Compound concentration i in the
10-56% range. with water as the primary solvent (30-
509%). Methyvl or isopropyl alcohol may also be
included (3-20%) to improve stability in the drum
and/or low temperallre handling characteristics. A
surfactant (0-10%:) such as nonyi phenol cthoxvlate
may be included to help the inhibitor reach the
metal surface and to clean sohids from the system.
Water soluble inhibitors may be offective in gas
svstems where water may be produced or condensed
and little hvdrocarbon liguid is present. For gas
gathering and trunk lines to shore, the corrosion
inhibitor may consist of more than one type of
compound: a guaternary ammonium salt for any
tiguid water that might collect and flow along the
bottom, an amide "oil socluble” type for better long-
term effectivencss, and cven a low molecular woight
amine {¢.g, cthylene diamine) to neutralize some of
the acid gascs. Tricthylene glveol or a similar sol-
vent with low volatility 18 necessary in these gas lines
to assure that the inhibitor formulation remains fluid
and I8 carried along to shore.

Solubility. The distribution of corrosion mhibitors
between the oil and water phases is highly variable.
Most of the corrosion inhibitors used i the petrole-
um production offshore are oil soluble and are
gxpected to follow the oil to the refinery. Some
small fraction will be carried into the water in odl
carrvover but would constitate a negligible fraction
of the allowable hydrocarbon concentration in the
disposal water. On the other hand, the guaternary
ammonium compounds would essentially all end wp
in the water phase.

Apphication.  Different {reatment methods are wed
10 apply corresion inhibitors in offshore operations.
Continuous freatmenis are used in some wolls
{pspecially gas wells) where a small diameter
macareni sr capillary line is availablel3, similar to
the scale iphibitor. In fact, multipurpose scale and
corrosion inhibitor formulations have been de-
veloped for this specific ¢ircumstance. Continuous
treatments at the wellhead or surface facilitics are
also wsed if downhole corrosion © negligible and/ or
if supplemental surface protection 15 deemed neces-
sary. If corrosivity measurementys indicate protec-
tion 18 needed, water soluble inhibitors can be added
continucusly te waterfiood injection water. Recem-
mended treatments for waterfloods are fypically in
the 5-13 ppm range. Treatments for gas wells are
wsually higher, porhaps up o 100 ppm based on fotal

higuid production rate. Concentrations in the liquids
may range up to a thousand ppm 1o unusual wells
with very high gas volumes and very low liguid
volumes. Some ol pipeline systems receive 10 ppm.

Pisplacement-tvpe treatmentis are the most
common method for downhole treatment of produc-
ing wells. With a liguid displacement for an oil well,
a calculated volome of inhibitor {(c.g., 35 gal) is
diluicd with sufficient hvdrocarbon solvent {¢rude,
diesely to fill the tubing string down to the forma-
tion. The mixture is pumped in, allowed to contact
the tubing for a short time. then produced back as
the well i returned to service. With gas wells, the
inhibitor may only be diluted to 53-10%. pumped in,
and allowed to fall to the formation. The downfime
for treatment and risk of killing the well with exces-
sive hydrostatic head has led to increased use of
nitrogen in the treatments. Typically. the concen-
trated inhibitor {perhaps slightly diluted with sol
venty is atomized inte a nitrogen stream and dis-
placed to the formation face with more nitrogen.
Displacement is usually much faster and the wells
are usually returned to service almost immediately.
In all types of displacement {reatments, a substantial
fraction of the inhibitor 18 retained on the tubing
walls, with some part being produced at relatively
high concentrations when the well is first returned 1o
service. Experience of one operator indicated that
enly very minor amounts of the inhibiior were rg-
turned with the initial production after a ireatment.

Squeeze freatments have also been used, similar
to those described for scale inhibitors. The inhibitor
s diluted to 5-10% in an organic solvent and injoct-
ed into the formation. While there will be an initial
return shug of several thousand ppm concenfration in
the oil for a day or tw026, most of the inhibitor is
produced back at a much lower concentration {less
than 100 ppm} over periods up to six months.
Sgueere treatments are becoming less common
because of concern for penmeability damage around
the wellbore, down-time, and risk of killing the wells.

Concentrations of the oil seluble inhibitors i the
produced water discharged to the ocean are oxpest-
ed 1o be guite low and would be included in the total
hydrocarbon measurement. The highest concentra-
tion in the discharged water would follow displace-
ment or squesze treatments. Al wells on a platform
or in the system will not be troated simultancousty
for four roasens:

The treatments will normally be effective for
different durations.

Treatment of all wells simultancously causes
major upsets i the separation cquipment.
Sufficient cguipment and operating personnel
arc not available.

Shutting in many wells stmultancously has an
adverse ¢ffogt on total production.
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Typically, no more than 10-20% of the wells feeding
w0 a gseparation system would be treated with a
batch or squeeze treatment simultancously. Thus,
the peak concentration i the composite oil would
only be a few hundred ppm. As an example, a
carrvover of 40 ppm of oil containing 300 ppm of
inhibitor following a batch or squeeze treatment
wordd only lead to 0.020 ppm whibitor in the water.
Even allowing a 20% concentration of the inhibitor
dus to possible accumudation at the wil/ water emul-
sion interface, the concentration of 0.4 ppm s still
very low, even prior to the immediate dilution at the
point of discharge.

Oxygen Scavengers. One other type of chemical is
used in production operations to contrel cerresion,
Corrosion caused by dissolved oxygen in produced
fluids 15 often controlied by reacting the axvgen with
an oxygen scavenger., The scavenger does not form
a protective laver. All of the scavengers in use are a
form of sulfite, with ammonium bisulfite being
commonly used offshore because i 18 available as
congentrated (40%) stable aqueous sclution. The
reaction with oxygen is;

2 NH4HSOJ + 02 -~ 2 NH4HS04

The suifate product is also highly water soluble,
although the salfate ion can react with high copcens
trations of calcium, barium, or strontium o form a
solid deposit. Neither the scavenger nor the
productS will end up with the oil. At use concenlra-
tions ¢ < 100 ppm added), neither the reactants nor
the products poss any pollution risk to marine life
{segwater already contsing about 2700 ppm sulfate),
Furthermore, the most important application s for
froating injection waters, which are not normally
discharged to the sea.

Corrosion inhibition practices for the four
companies interviewed had similarities and differ-
gnces. None were adding corrosion inhibilOr to
waterflood injection Water. Three did not normally
Ireat ol wells downhole. However, one of these
three did continuously add 10 ppm corrosion inhibi-
tor to a large wet oil pipeling to shore, augmented by
periodic batch trealment associated with pigging and
biocide treatmen!. Another company regularly
treated many of 150 oil wells feeding into a single
pipeling {75-80% water), with 8-10 ppm of a water
soluble corrosion inhibitor being continucusly added
t the line. Gas wells were treated on a selective
basiz by all operators, depending on resuils of corro-
sion monitoring programs and expericnce. Milrogen
displacement was becoming the preferred irealment
method for one operator. but liguid displacements
were more comman for the other three. Sgueceze
freatments were being wsed In some instances but
were becoming less commUl

BIOCIDES

The purpose and use of biocides in the offshore
pelrolcum imdustry has been previously discussed3-7,
This section will review those papers briefly 1o add
perspective to this paper. A fow additional points
will be included as well

Problem Description. Of the various kinds of
biological problems encountered i offshore prodog-
tion, sulfate reducing bacteria {(SRB) are of primary
concern. These bacterta reduce sulfate on to
hydrogen sulfide, which contributes to corrosion
damags to the system and fouling of cquipment with
won sulfide. The corrosion damage most commonly
encountered s pitting of steel which can cause leaks
and failures. Sulfide corrosion cracking can also
tead to sudden catastrophic failore of high strength
carbon steels and many high strength allovs. The
fron sulfide presence increases the need for froguent
vessel cleanout and also causes problems in oil and
water separation. The iron sulfide particles become
pil-wet, stabilizing emulsicns and making # more
difficult” to obtain pipeline guality ol Also. the ol
carryover into the water 18 increased, making it morg
difficult to remove the ol from the water. fron
sulfide can spontancously ignite if allowed to dry
the air. increasing the rigk of fire during shutdowns.
workovers, ete. SRB can also be a problem in pipe-
fines connecting platforms or i the main pipelines
io shore, especially since pilting corrosion can lead
to o1l feaks. Of course, hydrogen sulfide can be a
severe safety harard to operating personnel if vented
or if contacied during maintenance of sguipment.
Conlrol of bacterial growth can clearly be necessary
for safe and efficient operations, Biocides were used
from time to time on approximately one fourth of
the platforms in the Thirty Platform Studyt,
Biocides mav also be required m waterflood
operations to prevent 8RB growths from causing
corrosion of the cquipment and/ or plugging of the
injection wells. Slug treatments are the normal
Irealment method, whether scurce wells or scawater
i used. One aspect nOt considered i the EPAS or
API6 biocide survey papers is the treatment of
seawater for injection {or utility) use. Such systems
often nse electrochemically generated sodium
hypochlorite to conlrod marine and microbal growth
in the intake portions of the water Ireatment or utili-
tv systems handling acrated seawater. Dissolved
oxvgen must be removed from the seawater prior to
injection in waterfloods by mechanical and/ or
chemical means. Since chemical oxygen scavengers
also react with any residual hypochiorite, sulfate
reducing bacteria then must be controlied with
srganic biocides m injection systems downstream of
the treatment section to prevent ¢orrosion and
plugging of the reservoir rock. In either case
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{spurce wells or scawater}, essgntially all of the
blocide B8 injected into the formation

Alternate biological control methods have had
fimited application, but chemical treatment has the
best snecess ratio. Copper-based alloys can be used
in some Hmited situations {¢.g., intake screens) to
reduce or prevent accumulations of marine growth
bt are economically and technically unsuited for
most of the cquipment. Removal of bacterial depos-
its can be difficult and i§ usvally incomplete.  Scrap-
&1 pigs may remove most of the growths from pipe-
fines, for example, but are usnally used in conjunc-
tion with a biocide program to obiain more cffective
results when bacteria are known o be a problem.

Chemical Description.  The biocides commonly
used in offshore producing oporatioos can be broken
into four generic chemical types.
wo types of generic compounds are simdlar and bave
the following general structures:

-

; o
#]a

Amine acefate

Quaternary amine salt

The base amine may be a primary, sccondary, or
tertiary amine. One of the R groups s usually a long
chain alliy! group, CI0-C2Q. The other R groups are
usually CI or (7, formed by reacting with low
molecular weight alkyl halides. The variation in
chain length and ratios of the halides are the major
modifications in the generic compounds. Quater-
pary amine compoysds remain jonized and highty
water sotuble at all pH values. fthere are three or
fewer carboos bonded 1o the mitroges, an amine salt
can be formed by reaction with an acid, o.g. acetic
acid in the example showsn, The salt 8 jonized at low
pH, but the N-H bond breaks at higher pH, forming
the free amine, which i8 less water sotuble and usual-

Iv less effective as a bactericide. The formulaticons of

these amine salis are usually relatively simple, a2 10-
30% solution of compound in water. Alcohols may
be added for freeze profection oy viscosity reduction.

biocides in the oilfield. These materials are much
purar than most other otlficld troating chemicals,
with well defined properties. Al are highly water
soluble and very reactive chemically. The formula-
tivos usually contain an inhibiter to prevent polymer-
ization. Formaldehvde and glutaraldehyde are sold
as 20-50% concentrated agueous solutions. The
acrolein is sold as an anhydrous Hguefied gas under
a pressurized nitrogen blanket and 5 fod directly

0

i
H-C-H
Formaldehyde Acrolein
HC-(CH2)3-CH

Glutaraldehyvde

from the cylinders. 1t should be noted that use of
formaldehyde and acrolein has decreased in the last
two vears due to conceros for personnct safoty.

Other. Organic-sulfur compounds such as thio-
carbamates, isothiazolin, cte. and one halogenated
organic compound {22 dibromo-3-nitrilo-propiona-
mide) are used w offshore producing svstoms to
some exient. The use of clectrolytically generated
sodinm hypochiorite in seawater systems has already
been mentioned.

Solubility. The biocides are all ughly water solu-
ble, with very limited solubility in the oil. Hence,
the biocides are expected to remain with the water,

Application. Biocides are used in production spera-
fioos to minimize operating problems hy controlling
growth, T8 not feasible nor 8 it necessary to obiain
a completely stedle system. Expericnce through the
viars has shown that short periodic stug treatments
at higher concentrations arc techaically and coonom-
ically more effective i maintaining biological con-
trovd inside the svstem than contingous treatment af
lower : i Less boebds i used; hence,
less 8 discharged fo the scean. Slug troatments are
optimized for cach sysiom but a typical program
includes concentrations i the 100-200 ppm range
for 2-6 hours on a weekly to biweekly basis. Thus,
average usage for a 130 ppm, 4 hour weekly shug
would be 4 ppm, compared to 10-20 ppm reguire-
ment for continuons freatment. More frequent slug
ircatinenis may be required 1o obtain comtrsd initial-
v but rarely more than every other day. Hypochlor-
fte used in seawanter systems it added continususly,
with 0.5 ppm residual psually being sufficient to
comtrol marine and microbielogical growth

Essentially all of the biocide used i waterflood-
ing is injected into the formation with the water.
Little or none will be discharzed to the occan
Because of reactivity and adsorption on surfaces in
the reservoir, pone of the biccide & expected
reach the producing wells,

Al of the four operating companies used biocide
o some extent, but only in response to problems
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detected by operations personnel and/or monitoring
programs (HzS increase, high SRB concenirations,
Fel, ete). MNone of the operators treated wells
downhole, although one indicaied that flowlines
from remote single well jackets were slug treated
weekly (100 ppm for a couple of hours) on an as-
needed basis. Treatment on the platforms was
usually restricted to the water processing equipment,
again in response to problems or monitoring. One
wet oil pipeline t¢ shore receives a weekly 4 hour
slug of glutaraldehyde (3¢ ppm, active basis) in
conjunction with pigging. In another wet oil fineg,
only the water processing cquipment on shore is slug
treated with 100 ppm acrolein®. No acrolein was
detected in the discharge from the facility due to
dilation and reaction. Biocides were not normally
required on any platforms i gas fields.

EMULSHON BREAKERS

Problem Description. Virtually all of the o1l pro-
duction m offshore operations contains produced
water and dissolved or free gas. Major parts of the
wffshore facilities are mvolved 1 separating these
three phases. Separation of the gas from the oil and
water 1 relatively straightforward, although foaming
can be a problem. As mentioned carlier, most of the
gas wells produce very hittle water, with the liguid
hydrocarbon being casily separated from the gas.
Separation of the oil and water in o1l ficlds is
uspally a more difficult task. While systems vary
widely depending on the nature and age of the
producing wells, twiy or more stages of separation
are common, Most of the gas 8 romoved in the high
nressure ssparator, with the water and il both being
sent to the intermediate (or low pressure) separator
through the same line, usually n an emulsified form,
With a low water cut, waler droplets are dispersed in
the continuous oil phase, called a normal emulsion.
At high water cuts the oil droplet is suspended in the
continuous water phase, called a reverse emulsion,
il and water are not miscible and normally will
rapidly separate if some type of emulsifving agent s
not present. Naturally occurring constituents of the
produced fluids such as asphaliencs, resins, organic
acids, clays, ete. can stabilize emulsions, as can cer-
fain materials such as corrosion inhibitors, biocides,
or corrosion products that are introduced during
producing operations. The emulsifying agents
concentrate at the oil/ water interface. preventing
dispersed droplets from coalescing and separating.
The oil eniering the low pressure separator
usnally contains some free water plus dispersed
droplets of water, stabilized to some extent by
emulsifying agents. Frec water s removed in the
low pressure separator {or FWKO) and the of flows
to the balk ol treater. This ol 18 treated o pipeling
specifications m the treater. Oily water and any wet

oy
P

oif & sent 1o other systems for further treatment.

Separation of the emulsified water from the oil in
the treater can be improved with longer residence
fimes, warmer fluid fern peratures, electric fields,
and/ or chemical addiives called emulsion breakers
or demulsifiers. Excessive residence time is not
cconomically feasible becanse of the high cost of
space and weight on offshore structures. cepecially in
deeper water. The produced fluids are commonly
heated in direct fired heater-treaters in onshore
systems, but the increased risks associated with fire
on an offshore structure makes this approach less
desirable. Electrostatic fields in the treater are nsed
extensively to improve separation, but # s still often
necessary to use an emulsion breaker. Scparation of
water from very light oils and gas condensale is
usually much easier: clecirostatic scparation i rarely
used and emulsion breakers may not be needed.

Emulsion breakers work by attacking the droplet
interface. They may cause the dispersed droplets to
agpregate intact (flocculation) or to rupture and
coalesce into larger droplets. Either way, the densuy
difference between the oil and water then causes the
rwo Biguid phases 10 separaic more rapidly, In addi-
tion, solids present will usually tend fo accumulate at
the liquid level mterface (between the bulk o1l and
water phases) and form a semi-solid mass. 1 these
solids are not dispersed inty the oil phase or water-
wetled and removed with the water. the interface
detector in the control system will ultimately mal-
function, causing water to be dumped into the oil
pipeline or oil to be carried over to the produced
water system. Proper selection and application of
emulsion breaker will minimize this accumulation
and the resulting problems.

Chemical Description. Several different generic
chemical compounds are nsed im emulsion breakers.
Usually there are two or more compounds involved
m any formulation.

Osvalkyiated Resing. The resing are usually alkyl
phenol formaldehyde types. with R, m, and n being

Alkvl phenol formaldehyde resin

R=14-Cl2 n= 712 .m = 1o large
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varied. The phenolic hydrogens are essentially all
gxyalkviated, usually with ethylene and/ or propylene
oxide, Propvlene oxide s used in the example.
YVanation of n and m govern the oil soelubility and
wetting characteristics of the compound,

Polvglveol esters, Glycols such as othylene glv-

, di~ or tri-ethviene glveol, glycerine, ¢te. are
reacted with alkyl carboxylic acids to obiain the
desired properties. Using polvethyiene glveol as an
gxample:

B
A
H

Dialkyl polyethylene glveol

Variation of Rand R1 governs the solubilities but
the compounds used are all much more soluble in off
than in water. These compounds can alse be modi-
fied by esterifyving with dibasic acids (¢.g., maleic
aphydride) to form even higher molecular weight
esters.

Alkvl Arvl Sulfonates. The third major type of
compound used in demulsifiers are the sulfonates,
frequently a substituted naphthlalene sulfonate:

S03H

Substitated naphthalene sulfonate

The R group is usually a straight chain group. The
compotinds are similar to the dodecy! benzene
sulfonate used in many houschold detergents but
have different alkyl or aryl substimations for higher
oif and lower water solubilities,

There are a fow other different types of com~
pounds that are nceasionally used but the above
tvpes probably constitute 95 +%; of those used in
¢ifshore pr,,ml} Ons,

Probably 90-95% of thc product
Formulations used in the oilfields will consist of
mixtures of two or more of the above compounds,
There may be o compoundy from the same gener-
i type or compounds from different generic types.
Mixtures are usually required to obtain the best
balance of reaction spead, cleanliness of ¢il, and
clarity of water. In addition to these generic types,

it

many formulations also inclode a water soluble
wetting agent. Probably the most commonly used
compound is the sodium or ammonium salt of
dodecyl benzene sulfordc acid, the houschold detor
gent mentioned carlier. Ethoxylated noonyl phenol,
another surfactant, 18 also wsed. The base solvent
for virtually all of the demudsificrs 8 a heavy aromat-
ic naphtha cut. Methyl alcohol, isopropyl alcohol, or
simtlar solvents are used to obtain stability in the
drum and/or frecze protection or viscosity reduction
for cold weather applications.

Formulations will usually contain 30-30% total of
the various demulsifier compounds. The bulk of the
remainder witl bo the heavy aromaiic naphtha. The
wetting agent {¢.g, dodecylbenzene sulfonate) is a
wery miner constituent {¢.g., <0.01%) used 1o help
the demulsifier migrate through water into the oil
phase. This migration is especially important in
wells producing a high percentage of water. When
alcohols are added for freeze protection, the
compound concentrations may drop below the 30%
normal lower limit

Scolubility. The three primary demulsificy com-
pounds listed are all highly oil soluble as is the
aromatic solvent, Very little of these compounds
will remain in the water phase ¢xcept as a contami-
nant i oil carrvover as desceribed for the corrosion
inhibitors. The alkyl aryl sulfonates would probably
have the highest water solubility. One vendor had
data for one crude oil indicating that 92% of a
formulation containing only this generic type of
compound went into the oll, with ouly 8% (ncluding
the methyl and isopropyl alcoho! cosolvents) of the
formulation going into the water,

Applicason.  During normal operations, demuplsifi-
ors are added continuously, either upstream of the
low pressure separator {or FWKQ) or just befors
the treater. Concentrations (based on ol production
rate} range from 10 to 200 ppm . with most treat-
ments reguiring less than 30 ppm. The higher
concontrations would vsually only be required io
cope with an abnermal situation, such as a well
workover, whore ususually high solids concentra-
tions help to stabilize emulsions. High concenira-
tions of other {reating chemicals {g.g., corrosion
inhibitors) can increase omulsion stability also, but
some cmuldon breaker i ofien incorporated isie
those formulations o minimize the cmulsification
tendencies.

Treating concontrations based on total od and
water production will obviously be lower, depending
on the water cut. A pormal masimum of 50 ppm
{oily would be 25 ppm {total} if an equal volume of
water were produced. I 90% goos with the oif, only
5 ppm of total formulation would be present in the
water.
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REVERSE BREAKERS

Problem Description.  After the primary otl-water
separation occurs, some fnely dispersed il may be
carried along with the water as an oil-in-water
cinulsion, commonly called a reverse emulsion m the
ciffield. 1t is usnally necessary to clean up this water
before it 15 discharged to the ocean or injected into a
waterflood or disposal well The oil itself must be
reduced to approximately 48 mg/l for overboard
disposall . While the oil may directly contribute o
injection problems, the solids frequently associated
with the oil will cause plugging of formations. The
injection rate will then decrease. the reguired pres-
sure will increase (higher fuel consumption) or the
well must be worked over {acidized, backflowed,
underreamed, redrilled, ¢t¢)) to maintain injectivity.

Probably the most common offshore produced
water treating systems include efficient gravity set-
tlers {e.g., corrugated plate interceptors, CPI)
and/or flotation cells, although many systems may
also have a small surge/skam tank as well, The tank
{if present) allows "freg” oil and gas to separate from
the water, gasing the load on the downstrecam
cguipment. The CPl units provide better separation
because the plates drastically reduce turbulence,
allowing smaller dropleis to separate, coalesce, and
migrate to the surface for skimming. Im many
svatems with condensate or light oil, the CPI unit
alone will suffice for oil removal for overboard
disposal, ofien without chemical {reatment. Howev-
er, reverse breakers can be added o facilitate gravity
separation in the skim tank and CPl units. For
heavier oils, many operators have found that flota-
tion equipment s the most effective approach. A
second chemical or a different formulation may be
required to obtain maximum efficiency mn the flota-
tion ¢ell. Granular media filters may also be used for
removal of oif and solids, especially i the produced
water 18 to be injected.  Different generic types or
formulations of treating chemicals may be required
for this cquipment (See F). Filters have not been
nsed extensively in offshore produced water treat-
ment because of the extra space and weight 10
quirements for cleanup of the backwash water {(az
compared to CPI and/ or flotation cells).

Chemical Description. Most of the oil droplets m
reverse emulsions have a net negative charge.
Hence the treating chemicals nsnadly will have posi-
tive charges to neutralize the droplet charge and
cause particles to aggregaie. The reverse breaker
compound will have surfactant propertics to reduce
the mmterfacial tension, allowing the ol droplets o
conlesce into large drops.

Polvamines.
mixtures of amines are moderaiely polymerized o
make these compounds.

Low molecular weight amines or

g
P

e { BN Rt

smple polvamime

Mixed polyamine

The R and R1 groups may have 2-8 carbon atoms io
vary the charge density, with the molecular weight of
the polymer usually in the 2000-5000 range. In some
mstances, the R groups are crosslinked o form a
more compact compound structure, The compounds
are usually present in the salt form in the drum
thalide, acetate).

The reverse breaker compounds are digtin-
guished from the coagulants in the fullowing section
primarily by modification o provide surface tension
lowering properties. This property is usually ob-
tained by reaction with a long chain fatty acid to
form ather an amide or an ¢ster, but may also be
osbtained by oxvalkyvlation. Ounly a small weight
fraction of the compound {e.g., 3-1{M will be
modified, as too much reduction in surface fension
can cither stabilive or form emulsions during usage.

Polvamine QOuaternary Comoounds.  Virtually

any of the above polyamines can be quaternarized
with methyl chloride or other desired agents to
obtain the corrvesponding quaternary ammonium
halide:

These two generic types comprise most of the
reverse breakers used. Many of the coagulants and
flocenlants discussed m the following section contain
similar compounds and sometimes are also used o
aid in ol removal as well as the combined removal
of oil and suspended solids.

Formulations usually consist of 20-40% of
compound i water solvent. Metal salts (aluminum,
iron, or zine chloride) may be included o the formu-
fntion In some instances, as discussed under congu-
lants. Methy! or sopropyl aleohol is used for viscos-
ity reduction or froeze protection when appropriate,

Solubility. The guaternary amunonium compounds
are all highly soluble wm water, with very little being
carried iote the off except through water carryovern
The pOlyamines are highly soluble i water at low
pH. but oil solubility will increase at higher pH
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values. The e¢xact distributioo between the phases
will depend on the specific compound, but com-
pounds with smaller R chains and more amino
nitrogens per molecule (higher charge density) will
be more water soluble at any given pH. 1fthe
produced water pH is as high as & guaternary
ammonium compounds will generally provide great-
o1 efficiency at lower costs. Some of both types of
compounds will accumulate on the surface of off
droplets and be skimmed with the oil

Application. Reverse breakers are usually added
continuously to the water leaving the low pressure
separator and/or treater before it enters the water
cleanap system. Concentrations will vary with the
difficulty of breaking the reverse emulsion but 5-15
ppm based on the water flow rate is typical. Over-
treating is both technically and ecooomically unde-
sirable. Excess breaker often can caunse re-omulsifi-
cation,

COAGULANTS AND FLOCCULANTS

These materials are chemically similar to the
reverse breakers but generally do not cause lowering
of the surface tension. They are primarily used for
removal of solids from injection water but may also
be used to mmprove oil removal for overboard dis-

charge. Nomenclature varies between the supplier .

and operating companies interviewed.

Problem Description. Suspended solids m water
can cause plugging problems in imjection or disposal
wells. These solids can also stabilize both normal
and reverse emulsions, making # more difficult
obtain saleable oil and/or properly treated water.
Reverse breakers are primarily used to clean up oily
produced water for discharge, but a ceagulant
{and/or floccnlanty may be required to get the solids
concentration down fo very low levels fn prevent
injection well plugging,

Cbemical Description. The coagulants have the
same generic chemical descriptioa asv the cationic
polymers commonly used for the reverse breakers:
fow molecular weight polvamines or quaternarized
polvamines. Little or no modification is made to the
basic structure. The high charge density provided by
amine groups on shert chains allows efficient newn-
traliration of the ncgatively charged solid particles
and some growth into larger particles. Aluminum,
iron, and zine chlorides can also be used as coagu-
lants. These materials work by precipitation, with
the precipitate both oceutralizing and cntrapping
suspended solids particles.

Coagulant formulations may be solely polymers
{typically 20-30% active in water), inorganic salts
{(20-30%, active), or mixtures {primarily inorganic

1

£k

salts with 3-10% polymer). Water is the solvent, but
methyl or isopropyl alcohol can be added to the
polvmers for frecze protection

The flocculants are very high molecular weight
polvmers. (ationmic types arve the most common but
anjenic and non-ienic arve avafiable. The melecular
weights are in the 0.5 to 20 million range, a hundred
to a thousand times higher than the coagulants. The
charge density s much lower than the coagulants as
well, These materials help solids removal by bridg-
mg between particles or aggregates of particles, with
relatively minor neutralization of charges. The
drastic difference in molecular weight and charge
density 15 obtained by adding a fow active sifcs to a
relatively large inert polymer. For example, a high
molecunlar weight phenol-formaldehyde resin can be
formed with sufficient ethoxylation to maintain
water "solubility’. A few amine groups {salt or
guaternary ammoninm form) can be added to form
a cationic polymer, or a fow carboxylic acid groups
added to form an anpionic polvmer. Formulations
are m the 10-30% active range.

Selubility, The coagulants and floccalants are all
highly water soluble with very little cxpected 10 be
carried inte the ofl exceopt as an impurity n ¢ mulsi-
fied water. In most applications, however, these
agents would become rather tightly attached to the
particles, becoming essentially insoluble 1 cither the
water or ¢il. They would then follow the selids.

Apphication.  Coagulants ¢an be added to speed up
gravity separation i a tank or CPI umit or improve
the performance of a granular media tilter. Typical
treatiment concentrations for setthing are in the 3-10
ppm range. Treatments below 1 ppm have been
effective in the filtration of relatively clean (1-10
ppm TES) seawater (Morth Sea, Arabian Gulf
California, etc.), but higher concentrations may be
required with higher suspended solids concontra-
tions {e.g., i the Cook Inlct when glacial silt con-
centrations may reach 1000 ppm TSS during spring
runoff).

Flocculants are usually more economically and
technically effective when the original suspended
solids consisis of relatively fow large particles or
after a ¢oagulant has been used to aggregate most of
the small particles. For ¢xample, the original, small,
negatively charged particles could be neutralized
into a fow positively charged aggrogates by a moder~
ate evertveatment with 2 cationic coagulant, The
aggregates could then be further bridged into very
favge aggregates with an anionic focculant fo cauwse
rapid scttling in a tank or CPL amit. Flocculants can
also be used to aid in removal of oil from oil-coated
sands.

Nene of the operateors interviewed were using
coagulants oy flocculants in freating of injection
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water. Some of the operating personnel felt that the
chemicals added upstream of the flotation units werg
best classified as coagulants or flocculants as op-
posed to reverse breakers.

ANTIFOAM

Problem Description. Foaming can be a significant
preblem in separation of gas from liquids in both
high and low pressure separators. Excessive liguid
carryover into the gas can cause problems in down-
stream compression and/ or gas processing equip-
ment. Inlet scrubbers installed to protect such
equipment are usually sized to catch minor amounts
of spray, not large quantitics of foam.

Foaming problems can be reduced by decreasing
the throughput increasing the operating pressure, or
adding an antifoam chemical. Decreasing the flow
through the separators would decrease total produc~
fion which could have serious economic and techni-
cal implications. Maintaining a higher operating
pressure on the high pressure separator would
reduce the amount of gas released and the volume
of gas in the vapor phase, thereby providing more
time for the foam to collapse. However, the higher
pressure may decrease the production from the
fowest pressure wells and will increase the velume of
£as 1o be handled in the low pressure soparator.
The change will also affect the amount of conden-
sate in the gas phase.

Addition of antifoam chemicals (usually up-
stream of the high pressure separator) can drastical-
v reduce both the guantity and stability of the foam
Besides climinating possible restrictions in produc.
tion rates and/or gas processing problems caused by
foam, the scparator oporating pressures can then be
adjusted to obtain the most efficient distribution of
condensate liguids.

Foaming can be a problem and a benefit m water
processing. Foaming can adversely affect vacuam
deacrators, significantly reducing oxygen removal
cfficiency. Some foam is helpful in removal of
suspended solids and ol in flotation cells, but exces-
sive foam is detrimental to both the original separa-~
tion and subseguent handling of the waste stream
from the unit.

Chemical Description.  Two gencric types of
compounds are used as antifeams: silicones and
polvglyvcol ¢sters. Variations of both types can be
used in cither hydrocarbon or water processing. The
compounds work by accumulating at the gas/ liguid
interface and disrupting the foam layer and must
have low solubility in the liguid phase to function in
this manner.

. This class of chemicals is based on
silicon, often with substitution of carbon-based
organic radicals on the silicon atom

2

The degree of polymerization (n) can be varied as
well as the organic group R on the silicon. Larger
valaes of n and farger R groups increase the molecu-
far size and the viscosity, which is often used to
characterize the basic compound.

Lower molecular weight silicones with low viscos-
itics may be sold and applied as pure compounds
without a solvent. Mixtures of compounds also can
be blended for optimum efficiency for specific appli-
cations. Some formulations use a hydrocarbon
solvent 10 Tower the viscosity of a high molecular
weight silicone for easier handling and pumping.
Colloidal silica {¢.g.. extremely small particles of
sand) i included in some formulations to tmprove
the effectiveness of the silicone. Finally, omulsicns
of silicones in water {with or without colloidal silica)
are gvailable for use in water-based svstems. A
surfactant and sometimes an alcohol are required to
maintain cmedsion stability in the drum.

Polvglveol gsters. These materials are obtamed
bv reacting fatty acids (e.g., stearic acid) with a wcla-
tively high molecular weight polyglveol Using
polypropviene glveol and stearic acid as the R group:

Polvglveol

R group

A surfactant is often included in the formulation to
improve dispersibility of the compound m the lquid
phase. The surfactant may be different depending
on whether the liguid phase is primarily hyvdrocar-
bon or water. Methyl or isopropyl alcohol mav also
be included i the formulation to improve stability in
the drum and/ or provide freeze protection.

Solubility. The antifoam compounds have very
limited solubility in either hydrocarbon oy water.
The formulation would usually be diluted with
hydrocarbon before injection in production separa-
tors to improve dispersion inio the stream. Since
the water phase is below the oil/ gas interface where
foaming cccurs, most of the antifoam componnd will
go with the oil phase, even though it is not soluble in
the oil. Emulsified silicones and/ or polyebveols used
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in deaeration towers obviously carry along with the
water and are injected. The compound used in a
flotation systom mostly goes with the oily froth,
whtimately following the ot o sales.

Application. The antifoams compound must be
added continuously to control foam. The required
concentration for production systems can rapge
from a fow ppm op to about 25 ppm. Substantially
krwer concentrations have proven effective n sea-
waler vacuum deacrators, about 0.2 ppm of both
generic typesd/ 28 Thorough dispersion of the
formulation into the main process stream I8 neces-
sary for optimum effectiveness. Predilution m kero-
sing, diesel, water, ete, i3 a commonly used method
to atd mixing, but care 8 required to assure that
separation does not cccur i the intermediate dilu-
Hon stream.

The operating companies interviewed had
encouniercd very fow foaming problems that war-
ranted treatment with antifoam chemicals. No more
than a half dozen production separators {iotal}
required treatment i all of their operations. Une
cperator reported they used antifoam occasionally
on flotation cells.

SURFACrANTS

Problem Description. Surfactants are widely used
in offshore operations to remove small amounts of
oil or grease from the platform and/or cquipment.
Accumulations of hydrocarbon would undoubtedly
increase the risk of damage due to fires. Oily deck
surfaces or cguipment can become extremely slip-
pery and will {ead to injury o perscnnel. The
Minerals Management Scrvice (MMS) requires that
all offshore facilities be washed down regularly to
minimize these potential hazards., Surfactanis are
also wsed to remove oif filmg prior o touchup paint-
ing, although sandblasting may be required m many
instances,

19 some mstances, surfactants are used o abd
mitigating corrosion and/ or bacterial problems m
systems. The surfactant supplements the detergent
properties of the inhibitor and/ or biocide to allow
those compounds to penetrate to the metal surface
and may also help dislodge deposits from {ubing.
pipelines, or vessels.

Surfactants may also be needed 1o clean up
gramplar media flters that have become contaminat-
ed with o1l solid hvdrocarbon deposits, and occa-
sionally even non-hvdrocarbon materials. Such
treatments are usually not required on seawater
filters because hydrocarbon contamination # ox-
tremely rare. In a similar application, sarfactants
may be used to water-wet produced sand and/ or
clavs, releasing the oil for recovery and allowing
discharge of oil-free sodids to the ocran.

Chemical Description.  Both of the commonly nsed
types of surfactant compounds are widely used in
other industrial and domestic apptications.

Alkvl arvl sulfonates, Thig generic tyvpe of
compound s an anionie surfactant, usually n the
neutralized fomy

The exampie shown, dodecyl benzenc sulfonate.
dlustrates the common struciurg of the alkyl group .
a moderately long straight alkane. The chain kngths
of any compound will vary somewhat. and different
average lengths may be used to obtain somewhat
different propertics, Numerous sarlier siudies have
shown that the siraight chain was biclogically de-
graded far more quickly and extensively than
branched chaing. The higher molecular weight
sulfonates deseribed under Emulsion Breakers are
usually not used as surfactants for system cleanup.

Formulations arc uspally concentrated solutions
of compounds i water.

Ethoxviated Alkvl phenols. These materials are
formed by cthoxylating phenol or substituted phe-
nols.

The size of the R group (2 siraight chain alkane with
Mo 18 carbons) and the degree of ethoxylation {n}
controls the selubility of the sarfactants. A large R
and a moderate n allows the surfactant to be soluble
m hydrocarbon for certain applications {¢.g.. clean-
ing storage tanks or vesselsy yvei be highly water
digpersible for washdown purposes. A smaller R
group and/ or more cthoxylation allows the surfact-
ant to be highly water soluble and easily diluted
and/ or apphied with water.  onyvi phenol B widely
used because # 1 readily available, low in cost. and
caxily modified to achiove the desired propertics.

Formulations can vary substantially, depending
on the purpose. One oil-soluble version 8 available
with 2-20% surfactant in hvdrocarbon solvent to
facilitate tank/vessel cleanout. Water soluble ver-
sions are available as more concentrated forms (20-
30% compound) i water, with alcohols or ethyvlens
glycol added fr solvency and/ or pour point depres-
shom,

Solubility.  As discussed carlicr, the sulfimates are
water soluble while the pbenol-based materials can
be made ol soluble and water dispersible as well as
water sofable. (nl soluble surfactants used to clean
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tanks are drained or pumped directly to the oil
stream and would probably continue with the oil to
the refinery, Otherwise, the surfactants would be
gxpected to go with water into the processing
stream. Some of this surfactant would be sxpected
to move with dislodged oil back to the oil stream
from the CPI or flotation cell, but most of the water
sofable surfactant would remain o the water phase
and be discharged to the sca.

Application. Process applications reguire low
concentrations {3-25 ppm) to alter the surface ten-
sion and water-wet produced sand for example.
Treatmelitio clean up an "1l water interface emul-
sion stabilized by solids I8 vsually a batch operation,
with the emulsion breaker treatment preferably
being altered to prevent a frequent recurrence.
Similarly, cleanup of contaminated fiters 15 vsually a
batch process not mvolving continuous addition of
surfactant.

Housckeeping cleanup of the external suwrface of
cguipment and the platform #self probably involves
as many procedures as there are housekeepers. In
principle, a 1-10% dilution of surfactant in water 1
wiped, spraved, mopped. brushed. ¢ic. onto the
surface and allowed to seoak. Subscquently, the
surface 18 hosed down with copious amounts of
seawater, sometimes followed by a freshwater rinse.
The surfactant would be drastically diluted, but it
would be difficult to impossible 1o give probable
ranges. After the released oil 15 separated m the
sump, the water 8 discharged to the ocean.

None of the operators continucusly added sur-
factant to any process siream nor did any have
media Blters in service which might reqguire cleanup.
surfactants were used on an as-necded basis {not a
common occurrence) for cleanup of ol wet sohids
and/or disposal of the interface in separators,
Various surfactants and cleancrs are frequently used
for housckeeping and maintenance purposes.

PARAFFIN TREATING CHEMICALS

Problem Description. The Hquid hydrocarbon phase
produced from many reservoirs becomes unsiable
after it leaves the formation. Decreasing pressure
and temperature causes a solid hydrocarbon to
deposit on the walls of the tubing, flow lines and
surface equipment. The deposits will progressively
block flow through piping and fill process vessels
and tanks. Excessive deposits can interfere with
operation of valves and instrumentation.

The composition of this solid depends on the
original oil composition, but it 8 wually called paraf
fin m the oilficlid  Straight or branched chain hydro-
carbons, similar to the paraffin homologous series
defined by chemists, are usually deposited from
paraffinie crudes, Polyouclear aromatic hydrocar-

oy

At
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bons, sometimes referred to as asphalienes, are
usually deposited from asphaltic or aromatic crudes.
These various solid deposits have different solubili-
ties m organic solvents. Unfortunately, paraffin
deposits are ¢ complex that no calcnlation methods
exist to predict when they will deposit. Experience
in the field with similar crudes 18 the best method 1o
anticipate problems. Deposition of parafiin from
fresh, pressurized bollom hele samples can be a
wsefod indicator also.

Physical methods can be used o control porgfiin
problems in many instances. Scrapers and "pigs' can
be pumped through flow lines and pipehines, pushing
accumulated deposits before them, Pumping kot o
through lines is a common remedial method on-
shore, but 88 less common offshore because of safety
concerns, Thermal insulation for subsea lines and
platform piping will reduce the deposition rate and
sometimes prevent any deposition under normal
operating conditions.

Chemical methods are used alone or i combina-
tion with physical methods. Solvents can be used 1o
dissolve the paraffin or keep 1t In solution. Conting-
ous addition of solvent to the total production
stream 18 often prohibitively expensive. Howover,
solvents are frequently used to remove paraffin
during workovers mvolving acidizing, gravel packing,
eie. Poraffin inhibitors can be effective i preventing
the solid particles fiom agygregating or depositing on

the walls of the piping and cquipment,

Chemical Description.  Solvents used 1o control are
normally impure refinery cots for economic reasons.
The paraffinic or aromatic nature of the solvent
selected w obtain maximum solubility of the paraf
Cuts approximating xylene mixtures are the
closest 1o a definable structure.

Chemical suppliers submitted information on
three types of compounds used as povafiin mhibitors.
The available information 1 not considered suffi-
ciently defined to show structures. The thres types
are vinyl polymers, sulfonate salts. and mixtures of
alkv] polyethers and arvl polyethers,

Solubility. The solvents and hibitors are all highly
soluble in oif, with very limited solubility m water,
Conseqguentl, # & oxpocied that abnost all of the
paraffin chemicals will remain m the il phase.

Application. Paraffin solvents are used in batch
treatments occasionally in offshore svstems o aid m
cleaning out fmes or vessels. Some operators have
used a small batch (30-100 gallons) m front of pigs
to aid m paraffin removal or help sofien deposits if
the pig becomes stuck.

Paraffin inhibitors are used more commonly and
are added continuously, Treatment concentrations
ar¢ usually in the 30-300 ppm range . based on oil
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production. Crudes with mild to moderate paraffin
deposition tendencies may require freatment only
during the winter months when air and water fgm-
peratures are lower.

SOLVENTS AND ADDHTIVES

This section is concerned with components of the
formulalions lhal are not related to the functional
use or uscs of the chemical, primarily solvents and
some surfactants,

Solvents. Hydrocarbon solvents are used with those
chemicals thal usually end up in the oil phase -
emulsion breakers, oil-soluble corrosion inhibitors,
and anli-foam chemicals. In all instances, lhis sol-
vent is 8 complex refinery cut, not a simple com-
pound. "Heavy aromalic naphiha” s The term mosl
commonly used by lhe sappliers, emphasizing the
key requirements. The aromalicily enhances the
solvent properties of the naphlha cut with respect to
the varicus chemical compounds, while The "heavy-
reflects the high molecular weight and low volalility
needed to meet flash point restriclions for safe
handling.

These solvenls all have very high solubility in the
oil phase and very low sohbility in the water. Essen~
hally al of the hydrocarbon solvent is expected o go
with the oil.

Olher Solvents.  Methyl and isopropy! alcohols are
the most common ofher organic solvents. As poinl-
ed ol carlier, their primary purposcs are fo provide
lewer viscosity or freeze protection in the drum.
While both are completely soluble in waler in all
proportions, they alsoe have substaniial selubility in
hydrocarbons, Consequently, they are also incorpo-
rated inlo some formulations to obiain a complotely
miscible stable formulation i the drum.  Miscibility
can be a pardicularly important aspecl in malli-
purpose formulations, such as sne coniaining a
corresion inhibitor, biveide, and scale inkibitor.
Glveerine and low molecular weight glveols are also
used in some formalations. It is expected that these
solvents will primarily end up in the waler phase
mest applications.

Surfactants. Relatively small amounts of sarfact-
ants are incorperated inte some formulations to
incrcase stability and dispersibility in the drom, wilh
Iess than one percent being adequate in most cascs.
In olher formulations, surfactant may be added in
comparable or slighlly higher concenlralions 1o
improve the performance of the primary compound.
For example, surfactant may be added to help the
corrosion inhibitor penctrate to the pipe surface.
Chemically, the surfactants are suniar or identical
o those described proviously.

GAS PROCESSING CHEMICALS
HYDRATE INHIBITION CHEMICALS

Natural Gas Hydrates. DNatoral gas hydrates are
ice-like solids 1hat can form i natural gas in the
presence of liguid water under certain condifivns.
These solid deposils can form at lemperatures well
above 32F, even above S0F Hydrates can block flow
of fluids and cause mplure of pipe, fittings. or valves.
Chunks of hydrales moving through piping can cause
calastrophic failures at clbows or tees. Compressors
can be destroved by the impact of picces of solids,
including hydrates. Clearly, hydrates can be a severe
problem in producing or shipping natural gas.
However, hydrates freguently are vot encountered m
shallow waters in Gulf of Mexico operalions.
Deeper waters are expecied to be more severe, as
are the colder Webl Coasl and Alaskan walers.
Mumerous faclors affect the lemperalure at
which the sohid hydrates will form. Hydrates form at
higher lemperatures i the pressure & higher and the
gas contains more othane, propane and butsne.
Figure 4 from an early publicalion® shows these
trends. These curves indicale thal hvdrates should
be expecled above 3000 psia if Hhe ternperature of
most natural gases drops below about 75F. Most gas
wellhead pressures m the Gulf of Mexico are above
this value for much of the produocing life of the well
However, the situation is complicated if carbon
dioxide or hvdrogen suffide is present in significant
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Figure 4. Conditions favorable for formation of
natural gas/ freshwater hvdrates.
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These gases allow hydrates o form

coocenirations,
at even higher temperatures. O n the other hand,
high concentrations of salts or other materials dis-
solved o the water depress the hydrate tomperature
considerably,

Temperatures below 753F are not uncominon.
Ssurface water tomperatares in the Gulf of Mexico
range from about 63F i Februamwy to about 85F in
Angust30. However, i is the development of deep-
water prospects that 18 corrently of greatest concern
10 operators in this aread. Average annual tempera-
ture at 1000 feet is 54F, decreasing 1o about 41F at
3000 feet. Seawater tomperatures off the West Coast
are perhaps 10-15 F cooler than the Gulf of Mexico
for comparable depths and seasons. Alaskan waters
drop to the 28F freezing point in many arcas during
the winter in water, with ice being even celder.
Ambicnt air temperatures in all areas can drop
below scawater tomperatures,

The hydrates can form wherever and whenever
the gas is cooled below the solidification {ompera-
turge 1 the presence of liguid water. The natural gas
in the reservoir 18 hot (1530-330F), far above the
hvdrate formation tomperatares. However, the gas
cools ag it flows up the wellbore, through the equip-
ment, and o shore. One problem area ocours at the
choke valve. Most gases cool as the pressure is
reduced from wellhead pressure o pipehing pres-
sure. Another problem can develop if the gas flows
through a subsea flowline from a remote well or
platform to a central processing platform. The gas
will be cooled by the scawater or mud on the sea
bottem.  When the gas is flowing, hydrates can form
ouly if the seawater or mud temperature is below the
bydrate point and if heat transfer is sufficient to
actually cool the gas to the hydrate temperature.
High flow rates and the corrosion and weight coat-
ings on subsea flowlines sometimes restrict cooling
sufficiontly in short lines 1o provent hvdrate forma-
tion. However, when flow from a well or platform 15
stopped for g safficiont tme for any reason, the gas
will cool to the temperature of the surrounding
water, mud or air. Hydrates can bom, even Hocking
the flowline completely. Blockage can cause serious
problems when the system 15 brought back into
production.

Prevention of Hydrates. The formation of hvdraies
can be controlled mechanically or chemically. The
choice depends on the system and on the tempera-
ture and pressure conditions, Thermal insulation
can be used o minimize beat loss mechanically and
keop the gas warm as long as possible. However,
there will be tHmes when flow is reduced or stopped
for ¢xtended periods. H the surrounding tempera-
ture i below the hydrate point and liguid water is
present, hyvdrates could form and cause problems.
The sitwation is similar to protecting the cooling

Ny
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water in a car. Parking the car in an unheated
garage may provide satisfactory protection if the
cuiside tomaperature only drops o 30 F overmight, I
it staved cold for several days, the water might
freeze and rupture the radiator or eugine. More
reliable protection can be obtaingd chemically by
adding "antifrecze” to the water,

The "antifreeze- added 1o the car works exactly
the same way that hydrate inhibitors work., 1n facy,
ithe cthylene glyeol commonly used in car radiators 1
gcoasignally also wsed in gas systems. More anti-
freeze must be added to the radiator 1o protect
against lower temperatarss and more chemical must
be added 1o the zas to got greater freere point
deprassions of the hydrates. Methanol (methyl
alcohol) is more commonly used in gas systems
because it is normally much fess expensive than the
glveols.

Methanol, Methanol {CH3IOH)Y is used much more
frequently than any other chemical when hydrate
inhibition is required offshore. It is much less
expensive per pound than the glveols but more
pounds are required to obtain the same freese poing
depression. A large fraction of the methanol will
remnain in the vapor phase, depending on the tem-
perature and pressure of the gas in the system.
Moreover, substantial conpcentrations of methansel
are still required in the water to obtain significant
depression in the freeze point. Figure 5 illusirates
the approximate values of concentration of methanpol
m the water calculated from the Hammerschmidt
equation’?, a common guide. While actual requite-
ments may differ somewhat in practice, it Is stifl
guite apparent that substantial concentrations {10~
30%; will be present in treated water scparated
from the gas.
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Figure 5. Approximate methanol concentrations in

water reguired for frecze poind depres-
sions of natoral gas/ freshwater hydrates.
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Treatment 1 usually only economically feasible
swhen little or no lguid water 5 produced from the
reservoir. In this situation only the condensed water
must be reated to prevent hydrate formation. Even
$0 on the order of 3-13 gallons per MMSCF may be
required to inhibit hydrates for moderate Gulf of
Mexico conditions. One of the operators surveyed
ased an gverage of 3.5 gal. per MMSCF to treat the
half of the gas requiring hydrate inhibition. Thus a
remote 50 MMSCFD platform might require several
hundred galions per day methanol during cold
weather conditions, with 30% or more remaining in
the gas under many conditions.

Ethylence Glycol In certain circumstiances ethyviene
glveol (CH20HCHZO0H) may be the inhibitor of
choice. It has a very low vapor pressure, essentially
keeping all of the inhibitor in the water phase, I
only small depressions are needed, climination of
the vapor losses may offset the higher price per
poand.

DEHYDRATION CHEMICALS

Triethylene Glycol (TEG)Y  As discussed carlier
triethviene glveol, {CH20CHZCH20HE, is used
almost exclusively for offshore gas dehydration.
Since the dehvdration sysiem i normally a closed
recirculation system, discharges are limited to
abnormal occurrences. Typical makeuyp require-
ments are only about 0.05-03 gal per MMSCFI3,
This loss 8 almost totally spray or vapor carryover
into the gas line to shore. One operator had a total
makeup of 0.75 gal/ MMSCF, with none of their
systems reguiring changeout during 1988, The
higher than average losses probably reflect higher
than average throughput fluxes to minimize space
and weight regquirements on the platforms.

Disposal of TEG 15 rare. as i usually does not
become sericusly contaminated. The greatest risk of
contamination is carrvover of hgquids from the up-
stream separators, While hydrocarbon liguids are
the most likely to be carried over, all but the wry
heavicst would be vaporized during the regencration
of the TEG. Very heavy Bguids would collect on the
surface of the accumulator, while solids would be
removed by filtration. Carryover of oorrosion inhibi-
tors might cause a foaming problem, but antifoam
chemicals can be added to minimize that problem.
Carryover of salt water 15 unlikely, but does pose a
scrious problem i occurs. The salt can ooly be
removed by vaporizing the TEG i reclaimer units,
which are normally not installed offshore. The TEG
usually must be replaced if salt accumulation
becomes severe. The TEG s normally drained into
containers for reclamation or disposal onshore, but
is sometimes dumped overboard with the water
discharge.

%y
e

Other Glveols. Diethyvlene glveol (DEG).
HOHZCHzOHE, and tetracthylene ghveol,
OCHICHZO0CHZCH20H 2, could be used for
dehydration instcad of TEG., The DEG would be
used for processing cold gas to maintain a fower
viscosity and better efficiency in the contactor. The
tetracthviene glycol would normally only be used
with wnusually hot gases fo minimize vaporicaiion
fnsses. One operator noted that some of their glyeol
systems contained a fraction of tetraethylene glycol
in the TEG.

STIMULATION AND WORKOVER
CHEMICALS

ACIDS

Hyvdrochloric Acid. Hydrochloric acid s the
workhorse acid for ailfield stimulations, offshore and
onshore. The concentration may vary for different
situations, but 13% is the most common form. Al
types and conccntrations will contain an acid corro-
sion inhibitor to minimize damage io the tubular
goods and downhole hardware. The objective of the
acid is fo dissolve calcinm and magnesium carbon-
ates and/or won corrosion products that are block-
mg flow paths. This acid s somewhat more ¢xpen-
stve than sulfuric acid, but the latter can not be used.
Caloium sulfate would precipitate, offsetting the
dissolution of calcium carbonate, etc. Posi-
precipitation can be a problom even wath hydrochlor-
ic acid. zometimes requiring special additives.

The acid will normally react rapidly because
downhole tem peratures are high. The acid will be
largely neutralized within an liour or two, provided
sufficient carbonate or corresion product materials
are present in the area contactsd by the acid.
However, paraffin or asphaltene coatings can pre-
vent the acid from contacting the surface of these
materials, In these instances a detergent or sobvent
may be required to cloan the surface to allow rapid
reaction.

Muost acid jobs require several solutions being
pumped down i sorics, A pre-flush solution, often
3-5% ammbnium chloride, is used to push the
hvdrocarbon and formation water back away from
the wellbore, Ffnecessary, a detergent or solvent
wash to clean swrfaces 18 the next stage. The acid
shig iz then pumped in, followed by a post-flush
solution. The post-flush solution pushes the acid
further mto the formation, allowing more efficient
use of the acid. After the desired time, the "speont”
acid and solutions are produced back to the surface,
along with the dissolved materiale,

The fluids produced from the Tormation after an
acid job will consiat of the "spent” acid, flush fuids,
formation water, and hydrocarbon. These fluids
must be processed before the oil can be shipped and
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the waters discharged. Il 15 not uncommon for these
thaids to form a very stable emulsion, making i
important to avoid upsetting treatment of the rest of
the production. When thg appropriate cquipment is
available, many operators will process tuids from
this particular wellthrough the test separator until
production 1 again normal. In other instanges the
tluids are produced into a "bad ol tank Hret, and
then slowly blended with incommyg production over
an extended period. In almost all instances the
spent acid and associated agueons tuids from the
iob are blended with the produced water stream and
discharged overboard. However, these thuids will be
pumped into the pipeline with other production in
those systems where all o1l water separation is
performed onshore.

Operators normally do not perform detailed
analyses or monitor to determine the amount of
unreacted acid in the returns. In some instances the
retumns are checked and excessive acidity 15 neutral-
wred. Most of the specialists interviewed believed
that the acid was probably 25% + reacted downhole,
with further neutralization vccurring when spent
thuids were mised with produced water. The car-
bonate/ bicarbonate buffering system in scawater
will nltimately neutralize any unreacted acud. In the
absence of analytical data it would not be feasible to
estimate the pH wn the receiving water vs dilution
volume.

HydroOuoric Acid.  Hydrotluoric acid s the second
most common acid used in the oillield. More specif-
ically this acid s used as a mixture with hydrochloric
acid and s commonly referred to as "mud acid”.
Concentrations may vange as high as 12% hydro-
chioric acid and 3% hydrofluoric acid Typical
concentrations gsed in the Guif of Mexico by the
participating companies are 7.5% hydrochloric acid
and 1.5% hydrofiuoric acid. In addition some
ammonium bifluoride may be added 1o increase the
effectiveness. Mud acid 15 used because it can also
dissolve sand and clavs. The fing clavs in drilling
mud were added to provent drilling fluids from
tlowing into the formation by forming a filter cake.
However, sume of the clay goes into the formation
and can cause severe plugging. The mud acid s
frequently used m the onginal well completion
remove these solids. However, i is also used later m
the life of the well to remove fing sand or clay parti-
cles in the formation that may have migrated {o-
wards the wellbore and are blocking tlow paths,

Mud acid treatments alwayvs involve a series of
thoids, similar to that described above. Calcium
tluoride iz guite msoluble so it s necessary to pre-
vent the mud acid from contacting a formation or
formation water containing calcium. A typical
sequence includes a 3-3% ammonium chloride pre-
thush, followed by 5-15% hydrochloric acid. This

acid dissolves any solid calcium carbonate, ¢io. A
second ammonium cbloride thush pushes this acid
and dissolved calcium further into the reservoir,
separating i from the mud acid stug which follows.
A Boad post:tlush solution of ammoniom chloride or
2-3% hydrochioric acid pushes mud acid hack for
more sfficizat utilization ofthe tuoeride. The spent
acid and associated tuids are produced back i the
same manner a8 deseribed for hydrochloric acud.

Other Acids.  Acstic, formic and citric acid are
sometimes used i acidizing. The citric acid may
actually be added 1o any of the acid systems o act as
a chelating agent o keep dissolved irom in solution,
The first twe acidy are being used i wells completed
with duplex alloy tubing for corrosion resistance.
These alloys may be subject to chloride cracking
failure at high chloride concentrations, cspecially
under acid conditions at high temperature. Since
both of these acids are weaker than hydrochioric
acid, they will react slower with carbonates or corro-
sion products. Slower reaction rates may be an
advantage al very high downhole temperatures to
allow the acid to penectrate further back inie the
formation.

Additives.  Additives other than corrosion inhibitor
are only used when tests or expericnce indicates that
specific problems are Hkely. Most have the potential
of causing problems as well as preventing them.
Cbviously all will add to the cost of the acid job.

Corrosion inhibitors for acids will often consist
of a mixture of types of compounds. Acetvienic
alcohols, such as propargyl aloohol (CHCCH2OH)
or alkyl substituted derivatives, are a common
component. Alkvl pyridine quaternary ammonium
compounds are also used. The strong acidity may
fimit solobility of some of these components, reguir-
ing a dispersant, Alkyl pheno! ethoxylates or other
surfactants mav be used for this purpose.

H
HCsC—C0H
H
Propargyl Allyl pyridine beazyl
Alcchol ammonium chlioride

Solvents can be used to digsolve paraffin or
asphaliene deposits, allowing faster acid attack.
Both aliphatic and aromatic hydrocarbon solvents
are used, depending on the nature of the deposits.
These solvents and deposiis usually go mnto the pipe-
fne with the oil, with virtually no carrvever into the
water discharge. Mutual solvents, such as oxvalky~
lated alcohols and ethylene glveol N-buwl ether, are
also used on occasion. Some of these solvents will
partition into the water phase.

S
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Anti-sludging agents are primarily intended to
prevent any hydrocarbon sofids fiom being generat-
ed. Sludging is more likely to be encountered in
heavier asphaltic crudes. [ some solids are formed,
these agents are intended to keep them highly dis-
persed. Oil soluble long chain alkyl benzene sulfo-
nates are one type of compound used for this pur-
pose. These formulations can wnclude hydrocarbon
sobvents, alcohols, and surfactants m proprietary
formulations. It is likely that some components
could be partitioned into the water. Paramn control
i a similar problem, with ethylens vinyl acetate
resins being used to prevent deposition.

Surfactants can be used for thesg same purposes
but can lead to severe emulsification of the oif and
treating fluids, potentially throwing both oil and
water streams out of specification. Selection of the
specific swrfactant can minimize the problem, with
fatty acid cthoxvlaies being one type of compound.
[t is not uncommon i¢ add a second demulsifier
chemical to offset the emulsification. The demulsifi-
er may be added with the acidizing fluids or into the
returned fhuds at the surface, depending on various
circomstances. The same types of compounds are
used as discussed for production treating chemicals.

Scale control agents ar¢ also uzed to prevent
inorganic problems. Citric acid or cthylene diaming
tetraacetic acid (EDTA) are used to prevent re-
precipitation of iron compounds.  Scale inhibitors
like those used for produced flnids keep the calcium
m solution. Clay stabilizers are used to stabilize
clays, preventing swelling and permeability reduc-
tion. Water solutions of potassinm, ammoniun or
aluminum salis arc vsed. Longer term stabilization
can be obtained with poly guaternary ammonium
compounds. Dispersants are used to keep solids
from aggregating and aid m their return. Fatty
amido amines and propoxylated amines have been
used for this purpose.

Acid diverters are vsed to improve the efficiency
of the acid. Most of these are some form of an ol
soluble resin. These finely dispersed solid particles
are carried down with the acid, progressively block-
ing the more permeable streaks This forces the
acid into less permeable lavers of the producing
formation. Many of these resins are based on ter
pene. When the well returns to production, the oil
dissolves the resin and restores the permeability.
Recently foamed acid has been used. The foam
reduces the hydrostatic head and may prevent frac-
turing of some reservoirs. The foam 1 more viscous,
which helps divert some of the acid ¢ less perme-
able streaks. Alkyl phenol ethoxyvlates and fatty alkyl
quatcrnary ammonium salis are used as foaming
agents,

31

DENSE BRINES aND ADDITIVES

Chloride Brines. Seawater has adequale density
{8.5 pounds per gallon, ppg) to contain formation
pressure in many cases and is used wherever possi-
ble. Seawater 15 also used extensively to flush resid-
val mud or sclids from the well. As greater density
i required in workovers other brines are used. [n
most instances the brines are brought to the plat-
form as Hguids. However solid sodipm chloride and
calctum chloride are often available for making
minor adjustments to the concentration and density,
Solid sodium chloride can be used for small density
increases for seawater but mixtures with Hguid
sosdium chloride solutions are more common.

Sodium chloride brines are available up o about
10 ppg and are the most widely used purchased
brine. [n addition to use as completion and packer
fluids, they also are used for special purposes. Solid
sodigm chlonde particles can be added to saturated
sodium brine to act as fluid loss control agents.3* [n
contrast 1o clay and barites used in drilling muds. the
salt crystals will readily dissolve in produced waler
when the well 18 returned fo production. Thickening
agents (viscosifiers) can be added to improve the
suspension of sand during gravel pack operations.

Calcium chloride brines provide densities up to
about 11.5 ppp. Ideally these brines would only be
required when densitics between 10 and 115 ppg are
required. Practically some operators use calcium
chloride more extensively because of the uncertainty
during planning as to whether 10 ppg will be ade-
quate. One operator used calcium chloride as a
standard for all wells if densities greater than sga-
waler density 15 anticipated.

Potassium or ammonium chloride salis are wsed
to minimize clay damage. Straight potassium chlo-
ride (to 9.7 ppg) may be reguired for cspecially
sensitive formations, but is more expensive than
sodium chloride. Often a few percent of cither salt i
added 1o other brines to obtain clay stabilization at a
more moderate cost.

Bromide Brines. Calcium bromide s used for the
next increment of density, up to 154 ppg. Because
of ts higher cost, these brines wili ofien contain con-
siderable calcium chloride. Less chloride salt can be
included as the density requirement increases.

Zine bromide is capable of the highest density,
up to 19 ppg. However i is also the most expensive
and can be corrosive. 3 Zinc is also classed as a
hazardous substance by the EPA, requiring special
handling, Fortanately only a very fow wells require
use of zinc bromide. Even then it is virtually always
used in mixtures with calcium bromide, sometimes
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calcium chloride too. The operating companics
surveyed normally used brines containing zinc only
as completion or workover fluids. This zinc bring
then displaced with a lower density brine to be left
as a packer fluid and returned to shore for recondi-
tioning. One operator indicated that only two wells
had required zince i the last several years, none m
1988, However, other operators do use packer fluids
containing zing.

Sodium bromide (to 12.4 ppg) and potassium
bromide (to 10.8 ppg) are especially useful when the
formation contains high concentrations of sulfate or
bicarbonate ions. Potassium may be required if
sengitive clays are present.

Brine Additives. The varicty of additives used with
workover fluids can be grouped according to their
function.

Corrosion inbibitors are added by most opera-
tors. For the lighter sodium chlonde brines, water
soluble compounds similar to the production treat-
mg chemicals can be used. A sulfite oxvgen scav-
enger 1 also commonly added. Biccides may also be
added. The heavier calcium and zinc brines are
more difficult because few of the above compounds
are soluble in 30-60% calcium brines. Thiocyanate,
thioglycolic acid and derivatives have been used.
Since calcium sulfite has limited solubility one sup-
plier has a substituted carbohvdrazine for scavenging
oxygen.

Fluid Ioss control with completion and packer
fluids 13 a different problem than with drilling fluids.
Any materials added to reduce fluid loss to the
formation must be casily removed. Otherwise a
major advantage of brines will be lost. The use of
solid sodium chloride has already been mentioned.
A fine dispersion of calcium carbonaie powder is
also used, but reguires acid stimulation as the final
step of the workover to obtain maximum well
productivity. In both instances the object of the
suspended solids is to deposit an impermeable fGiter
cake on the surface of the formation. The Hlter cake
prevents loss of expensive completion/ packer {lud
and avoids damage to the formation.

Viscosificrs are used to increase the ability of the

brines to suspend solids. These suspended solids *

may be the fluid loss agents above or debris being
circulated from the well. However, a major use i
for suspending a graded gravel/sand mixture being
pumped down in a gravel packing job. This mixture
must be properly placed at the formation face to
prevent fine sand and clay from being produced
from the formation. [fthe gravel and sand become
mixed during the pumpdown stage, the job has less
chance of success. HEC ¢hydroxvethyl celiulose),
gnar gum, and polysaccharide derivatives are used.
Some synthetic polymers are required for higher
tern peratures.

ENVIRONMENTAL ASPECTS
GENERAL CONSIDERATIONS

Prediction of Environmental Impact. The predic-
tion of the impact of discharge of any stream on the
receiving environment is an extremely complex
problem. The environmental section of this report
will be directed towards properties of chemicals and
aspects of their use m offshore operations which will
be pertinent to determining environmenial impact.
This report will not discuss the impact itself nor
conditions past the end of the discharge pipe, except
for the following brief comments.

Any prediction of environmental impact must
characterize the discharge stream and the receiving
environment. Both requirements arc particularly
demanding for discharge of produced water from
offshore platforms into the ocean. The produced
waters, ncluding the added treating chemicals, are
highly variable. Formation water compositions are
different and treating chemical requirements are not
constant. The nature of the hvdrocarbon and the
relative water/ hydrocarbon ratio also affect the
fraction of the chemicals that will remain m the
discharged water. Similarly, the relevant character-
wtics of the ocean are constantly changing, Winds,
currents, salinity, dissolved oxygen, ¢ic. are variable.
The major study at the Buccancer Field offshors
Texas is an example of the effort required. 36

Laboratory Toxicity Testing. Laboratory testing of
the effects of constant concentrations of chemicals
on specific organisms, either in static or flow
through tests, allows investigators to learn much
about the relative effects of the chemicals and rela-
tive susceptibility of various species to the chemicals.
Conditions must still be closely controlled to m-
prove the statistical reliability of the results and
allow meaningful comparisons between different test
results. Direct extrapolation of results of static iests
to aother organisms, chemicals, and environments s
often not feasible and can be misleading  Neverthe-
less, useful results can be obtained 37

Acute aquatic toxicity tests are the most com-
mon laboratory evalvation. Test organisms of a
chosen specics are exposed 1o several different
concentrations of the chemical. The number of
surviving organizms 13 determined after prescribed
intervals, ¢.g., 3, 12, 24, 48, 96, 168 hours. Results
are analyzed statistically to determine the toxicity of
the chemical 1o the organism. The most common
reporting parameter 18 the LC50 for 96 hours, the
maximum concentration at which half of the test
organisms will survive for 96 howrs, In general, half
will survive Ionger at concentrations lower than the
96 how LC30. Conversely, at higher concentrations
half can only survive Tor shorler times.
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Round robin testing3® by three governmental,
three commercial, and three industrial laboratories
bas shown that good reproducibility can be obtained
for acute aquatic toxicity testing ifa clearly defined
protocol were strictly adhered to. A ratio of ondy
2.6 between maximum and minimum indicated LCSC
values was obtained for the efffuent for the species
tested. The use of different protocols is probably a
major cause of the vartability in the aguatic toxicity
data presented later in this report.

It 18 widely recognized that short term acuie
toxicity tests and observations can not totally assess
the long term effects of particular contaminanis or
variations on the covironment. Longer term factors
include sub-lethal chronic effects on particular
specimens or subscquent gencrations of the specics.
Longer term chrnnic foxicily testing involves obser-
vations on specics exposed to the altered environ-
ment (o detect changes, sometimes afier several
generations. Rigorous determination of chronic
toxicity of a single pure chemical compound on
single species 18 both tme-consuming and cxpensive.
Definttion of the combined effects of the range of
commercial compounds and natural constituents op
the wide range of species in a highly complex and
variable ccosystem such as the Gulf of Mexen would
be a challenging and difficult task. It does not
appear that such a massive effort is justified nor
would it result 1 any stgnificant improvement m the
environment Kimerle3®40 has studied many acute
aquatic toxicity test results for various chemicals,
species, and toxicological lests.

Solability. Solubility of the various chemicals in
water and/ or ofl I an important preperty in use as
well as in testing. In fact, definition of solubility and
development of meaningful test procedures were
matiers of serious concern with the specialists inter-
viewed in both supplier and operating companics.
While test methods are beyond the scope of this
paper, some aspects are pertinent to the interpreta-
tion and applicability of the data. Experienced
chemists can make reasonable i i
predictions of the solubility or distribution of pure
compounds between an agueous and hguid hydro-
carbon phases. However, behavior of impure mix-
tures 18 very complicated. Most commercial formu-
ations are complex mixtures of solvents and homo-
fogues of one or more compounds.  For example,
what is the offective solubility {or distribution coeffi-
cienty of such a formulation if the 15% isopropyl
alcohol primarily goes into the water phase and the
35% imidaxzoline corrogion inhibitor plus 50%
naphtha solvent primarily goes into the oif? Dhstri-
bution between phases of the components i a
formuation will probably be a function of dosage. It
certainly will be affected by the compositions and
ratios of the oif and water phases.

(&%)

The effeclS of these kinds of factors on testing of
biodegradability of insoluble chemicals have been
called into question by Boething % He suggested
that variability i procedures for adding and dispers-
g msohable chemicals can significantly affect test
results. While Boething was primanly addressing
biodegradability, it would appear that his concerns
wontld also be applicable to aguatic toxicity tosting,

Chemical characterization.  Characterization of the
specific chemical compounds and/or functional
groups responsible for toxdcity 1 highly desirable.
Fdentification might affow obicctionable components
to be eliminated from a formmlation without sacrific-
g the functional objective. In addition, more
complete chemical characierization and pertinent
analytical methods would be very useful i refining
cause/¢ffect observations i siig studies.

Biodegradability. The tendency of a chemical 1o
accumulate in the environment Is its persistency.
Conversely, destruction of the chemical by bivlogical
mechanisms i called biodegradation, which can be
roughly measured by biochemical oxvgen demand
tests {BODs). Data presented by Robichaux for
biscides {see Table 5) indicated that all were de-
graded to near 100% of theorctical within five days,
with the exception of the chiorinated phenols. The
latter are no longer used because of this poor biode-
gradability. BODs data were available for many of
the specific formulations in Table 6 for company B,
Many of the formulations were nearly 1007 degrad-
ed within five davs, with most of the remainder being
consumed within 20 davs. Three emulsion breakers
exhibited the poorest biodegradability. perhaps
reflecting Boething's4! concern about testing of
insoluble ¢ hemicals. However, it s important o
remember that these oil soluble materials go to the
ol pipeline rather than being discharged to the
BCLAR.

AQUATHC TOXICITY DATA

Production Treating Chemicals.  An inilcgral part
of the discussions with the supply companics was
concerned with aguatic waidty data for the various
kinds of chemicals described garlier. In peneral,
only limited amounts of such data were available,
The toxicity data summarized i the followmng tables
were obtained on a wide variety of species, account-
wg for much of the variability in the data for any
particular formulation. In addition, the testing
protocols may not have been identical. Because of
these factors, care must be taken in making direct
com parisons between speoific test results. These
data are, however, usefil m showing order of magni-
tude agquatic toxicity of the various trealing chemi-
cals. A concentrations in the daia obtained from
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vendors in this report are presented on an "as sold
basis {Tables 3,6, 7). The concentration basis in
Tables 4 and 5 is not kpnown for ¢ortain. Because
considerable aticntion has previously been focused
on the biocides, they will be discussed separately,
Biocides. Information obtained directly from
the suppliers in this survey & shown in Tablk 3. The
widely used alde hvde class of compounds exhibited
refatively lugh LOS0 concentrations compared to the
other bigcides. Mixtures of other tvpes of biccides
with formaldehvde are common and appear {o
reduce the LU0 values to the same range as the
added biocide. It should be noted that many of the

salt water foxicity tosts were run on shrimp, crabs,
and oysters only. In a few cases where data also
inciuded fish species, the fish appeared to be less
tolerant of the biocides. The quaternary anmumonium
and amine salts are significantly more toxic to fresh
walter species than the aldehydes or the other bio-
cides wsed in production oporations.  As a compari-
sae, two maternials not wsed in production operations
are also listed. The toxaphene pesticide is included
as a reference tost matorial by some Iaboratories as
a control reference pollutant. The tributvltin/ gua-
ermnary is sometimes used in closed loop cooling svs-
IS,
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Table 4 15 taken from Zimmerman and deNagy S
summariving acute foxicity and fowr chronic toxicity
data for several biocides used m oilfield apphications
{production and/or drilling). NMNote that their con-
centrations are in ppb {parts per billion}). not ppm
{parts per million) or ppb {pounds per barrel, a
common drilling fluid unit). Other data in their
paper plus information from companies interviewed
i this survey indicate that the various forms of
thiocarbamates and bis (tributyltin} oxide are not
widely used in production operations. Glutaralde-~
hyvde, foamaldehvde {(and paraformaldehvde), var-
ous quaternary ammonium salis, amine salts, and
mixtares of these are far more common. Acrolein
has been used in some applications but iz use i3
apparently decreasing. It is significant to note that
these "production” biocides generally have higher
aguatic toxicity LCSO values than the thiccarbamates
which apparently are more common in drilling
operations.

In 1973 Robichaud? reporied  the aguatic foxici-
ty of some biocides used in drilling and completions
{Table 33, Some of these generic chemical types are
similar or identical to those used in production
operations.

Generic Chemical LeRQ
Trop Salt Watar
Aldehydes 50-4060
Chiorinated Phenols*- g2
Quaternar ies 0.2-5
Amires (0.4-4

®=  {opcentration {ppm, as sold) for 8% surv-
ival for 96 howrs. Data om fish, shring,
vrab and oyster spevies. Direct data com-
parisons oay not-be vaklid because of gif-~
feremt species and/or test protocols.

** Not used in offshore production aperatioms
in LUK, since early 1978« Cmn

Table 8. Aguoatic Toxicity Data for Neweral

Classes of Boctdes

Direct and detatled comparison of acute toxicily
data between various sources and mvestigators can
be virtually meamogless unless species, emperature,
procedures, ¢ic. are similar and well defined  Even
with this reservation, the range of acate toxicity for
the "production freating chemicals™ in Table 4 1
about 0.2-2 ppm. This range s about the same as
the 0.2-1.6 range for fresh water found m this swrvey
{Table 3) and reported by Robichaux (Table 5).
The 2.2-dibromo-3-nitrilopropionamide {4-8 ppm}
and formaldehvde {(10-30 ppm) LCS50 wvalues arg
significantly higher. Much of the salt water acute
wicities were only determined on shrump, crab and
ovsters. The LC30 values in the fish tests obtained

m thix survey were neither consistently higher nor
fower than those species. The larval brown shrimp
were one of the most sensitive of the species tested
m the Buccancer Ficld study, which also included
fish.

Other Production Treating Chemicals,  The
available data on other types of production treating
chemicals from the suppliers intorviewsd are
summarized in Table 6, While cssentially all of this
data was accumulated on specific formulations,
many of the formulations contained only a single
tvpe of compound as an astive mgredient.  However,
solvents and minor additives in the formulations can
result in substantially different solubility characteris-
tics and correspondingly large effects on aguatic
toxicity. Hence, this data 18 insufficient to draw finn
conclusions on absolute toxicity of the various types
of generic compounds discussed earlier. There are
some gross differences and trends, however.

First, LC50 (%6 hour) values for most of the
production treating chemical formulations in
Table & are substantially higher than those values
for biocides m Tables 3, 4 and 5. While the same
reservations on comparisens of aguatic texicity
data are still applicable. some of the corresion
inhibitors and the water soluble polvamineg
quaternary ammonium coagulant are clearly m
the same fresh or salt water toxicity range as the
guaternary ammonium and aming biosides.
Second. all of the other production {reating
chemicals are about one to three orders of
magnitude less toxic,

Third, available data 15 insufficient to represent
all compounds and combinations of compounds
in the multitade of formulations used for various
purposes in offshore production operations.

(as Processing Chemicals, Aqguatic {oxicity data for
the chemical compounds used m hydrate control and
dehydration obtained from the literature and from
cne supplicr are given in Table 7. It is readily
apparent that these chemicals are relatively non-
torae, with LUSO values of 10,000 ppm (1% or more
being commaon, In fact, these compounds are ofien
used n agquatic toxicity testing to axd i dissolving
materials with limited water solubility 43 1t 19 very
unfikely that discharge concentrations of this order
of magnitude would ever be encountered i offshore
operations. Methanol added to any one well during
a startap would be diluted by produced water from
other wells prior 1o discharge. However, one area of
particular concern 1o the operating companies 1 the
potential use of methanol for hvdrate control m
deep or northern waters where the waler 18 always
cold. Continuous methano! addition could be neces-
sary, especially if the subsea fowlines were long.
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Table 6. Acufe Aquatic Toxicity Data (1CS0) of Other Prodfuction Treating Chemical’ (1.2)
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Stimulation and Workover Fluids. Essentially no
data were obtained on the aguatic toxicity of any of
the stimulation or workover flud chemicals. The
various companiecs contacted indicated that neither
they nor thewr suppliers had run any such tests. No
useful data was found during the literature search.
A limited amount of pertinent data were included m
a recent summary of toxicity of drilling fluid addi-
tivesS0. These data were taken using the protocol
specifically designed for drilling muads (40 CFR 435,
26 Aug. 1985) and the concentration basis and re-
sualts arc not comparable to data presented in this
report. Those materials likely 1o be used i comple-
tion or packer fluids appeared generally 1o have
LC50 values well above the 30,000 ppm himit ap-~
plicable to drilling muds and that protocol. indicat-
mg they are environmentally acceptable

PRACTICAL ASPECTS

System Effects. The fraction and concentration of
various chemicals in the effluent water depend on
several factors. For example the point where 3
production treating chemical 15 added s important.
Corrosion inhibitors added to gas pipelines are
carried to shore and removed at the processing
plant, usually being sent to disposal wells. Scale
inhibitors added to offshore waler trealing equip-
ment will primarily be discharged with the water.
The solubility characteristics of vanwns formulations
{while usually not precisely definable) are generally
such that almost all of the formulation s expecied
go gither to the oil or to the water phase. Notable
exceptions arg low molecular weight alcohols and
glveols added to oif soluble formulations (to provide
low temperature protection and drum stability)
which will normally partition into water,

Specifications on the water discharges and on oil
sales pipelines affect the overall disposition of
chemicals. Surface discharges of water are restrict-
ed to a monthly average of 48 mg/1 total 'oil and
grease”, of which only a tiny fraction {(e.g., 20-100
ppm in that oily would be oil soluble treating chemi-
cals. On the other hand, oil sales specifications
asually allow 0.25-1.0% (2,500-16.000 ppm) water in
the oil. Thus, more of a water soluble treating
chemical can be carried with the oil. Furthermore, a
significant (albeit unknown) fraction of the water
soluble chemicals with surfactant properties will
tend to collect at the oil/ water nterface i separa-
tors and in the skimmings or froth i the water treat-
mg cquipment. usually being carried along as a part
of the allowable water m the sales oil The effective
concentration of water soluble treating chemicals m
this water is thus likely to be substantially greater
than in the bulk water phase being discharged.
Thus, less water soluble chemicals will be discharged
than might otherwise be expected.

Production Treating Chemicals.  The environmen-
tal aspects of the various types of production treat-
mg chemicals will be briefly summarized m the same
order as presented earlier.

The required scale mmhibitor concentration of 3-
10 ppm s far below the LCSO values of 1000 ppm or
greater. Although none of the operators contacted
used squeeze treatments offshore, such treatments
potentially counld lead to initial high discharge
concentration immediately after a treatment. The
peak return concentration from a well conceptually
could be the same as the injected concentration (2-
10%;). More likely 1t will be diluted by at least five
to ten times by the flush water and by produced
water from other layers within the same well Thus,
a peak slug concentration from a well would proba-
bly not exceed 1% (10,000 ppm ) from the well
dropping rapidly to a fow hundred ppm within a fow
days, depending on the producing rate. All of the
wells producing mito a single produciion separation
system will not be squecze treated at the same time,
Hence, the combined discharge water stream will
have a substantially lower concentration of scale
wmhibitor than from any mdividual welll Even a 10:1
dilution by other wells drops the peak concentration
to the same level as the LCS0 values. Continuing
developments in squeeze technology, e.g., precipita-
tion squecres, 21 allow longer treatment life with
better chemical utilization (lower peak slug concen-
trations). It is apparent that discharge concentra-
tions of scale inhibitors are below LEH) ranges.

Corrosion inhibitors exhibit a wide range of
aquatic toxicty. The most commonly used inhibitors
are predominantly oil soluble, with many having
LC30 values of 20-500 ppm. This 1s egual o or
greater than the normal continuouns dosage of 1020
ppm. However, others have LC30 values below 10
ppm and have greater potential adverse effect when
discharged. Peak concentrations of 1000 ppm from
batch-type treatments may be scen from individual
wells but would be diluted by other wells. Fuorther-
more, a farge percentage of the inhibitor compound
probably goes into the oil phase and is not dis-
charged with the water. The lower molecular weight
formulation m Table 6 is classed as oil soluble, water
meoluble. and 5 primarily recommended ff contin-
uous addition into gas wells, Hence, Hs treatment
concentration will be relatively low {e.g., 20-30 ppm
maximum) and essentially all would go with the
hyvdrocarbon condensate or produced oil. The
phenanthradine formulation contains a surfactant o
allow the concentrated inhibitor to be dispersed m
water for treatment but only be oil soluble after
application in the system {continuous injection m gas
wellsy, The water soluble mhibitors are significantly
more toxic, probably because they are of the same
generic type as some of the biocides. However,
these mhibitors are not applicd as squeeze or slug
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slug treatments. The ammomum bisulfile toxicity
probably totally due to the scavenging of all dis-
sofved oxvgen and would be completely negated by a
1} dilution with acrated seawater at discharge.
With the exception of the water soluble inhibitors,
the combination of high oi solubility and low proba-
ble concentration mdicates that most corrosion
nhibitors will be near or below thewr LUSO values.

The biocides are the most toxic of the various
types of production treating chemicals, The applica-
tion concentrations for the commonly used for-
maldehyde and glutaraldehyvde formulations are
generally i the same range as the LC30 values in
Tables 3 and 3 {(10-400 ppm). although
Zimmerman'sS values (Table 4) are significantly
fower {2 ppm). Acrolein is more toxic but is also
more reactive and can be neutralized with bisulfite
prior to dischargeS. The chlorinated phenols
{Tables 4, 5) are no longer used i 1.5, offshore
operations. (Quaternary ammonium and aming salis
have lower LC350 values than the aldehvdes but can
become deactivated by adsorption onto surfaces of
suspended solids particles.® The remaining biocides
{thiccarbamatces, ¢tc.) also had low LCS0 values
{Table 4} but constituied only about a sixth of the
products in use in the Tharty Platform surveyv .6
Because of high water selubility, relatively high
concentrations during batch treatments, and proba-
ble treatment of the full discharge stream. it appears
likely that discharge concentrations will equal or
exceed typical LOC50 values in many instances, al-
though some of the biocides can be deactivated by
solids or specific trzatments,

Emulsion bresker toxicity data were provided by
Company B for three formulations with a single
gencric compound. An alkyl aryl sulfonate showed
an LOS0 7-10 ppm for the species tested. The ox-
valkvlated phenol formaldehvde resin formulations
showed 4-88 ppm, while the oxyalkviated dipropyl-
ene glycol had a 40 ppm LC50 for a fresh water
specics. Formulations from the other suppliers were
m the same order of magnitude, even when mixtures
of compounds were present. With a normal maxi-
mum treatment rate of about 80 ppm ¢based on o)
and at least 90% going with the oil, only 5 ppm or
tess of the total formulation wounld be carried over
inte the water. This concentration i at or below the
LCSO for most of the available data,

Reverse breakers, coapgalants, and flocculants
are similar i chemical composition and application,
The hmited toxicily data indicates that LO30 valpes
are relatively high in comparison to use concentra-
tions ¢ I-10 mg/D except for the polvamine quater-
nary ammonium formulation. Iromically, that specif-
i formulation 1s also approved for use in municipal
water treating plants! AH three types of chemicals
are expected to aggregate on the surfaces of oil
droplets or sold particles m fotation colis and will

tend to be carricd with the ol skimmings or froth
and be recveled to the oil streams. The concentra-
tion of chemical in the efftuent water will be sub-
stantially reduced. In fact, if more ot or solids were
redispersed in the same water, another dose of
chemical would be required to achieve separation
again. The concentration of chemigal is apparently
oo fow to be offective. Aluminum and iron salts are
the more commonly used inorganic agents with
LCSO values (for the ions) of 10 and 21 ppm respec-
tively for crustaceans4(p2iiL Zinc salts are also used,
with LC50 values of 0.1-60 ppm for a number of
speciesd(p234l. Based on the relatively high LCS¢
values and the strong adherence to particles and oil
droplets, discharge concenirations for most will be
near or below their LCSOvalues.

Antifoam aguatic toxicily data were available for
two materials. The normal treating concentrations
{.2-2 ppm in water, 5-20 ppm in oil) are lower than
the LC30 concentrations for both of these formula-
tions. Toxicity data were not available on the two
classes discussed carlier. It was pomted out, howev-
o1, that both the sihicone and polyvglveol ester gonerie
compounds do have applications i the food process-
mg industries.

Surfactants used m offshore cleanup operations
are usually very similar chemically to those used in
houschold detergents and other indusirial cleaning
formulations. The indicated LCSO values are mostly
above 50 ppm (Table 6} for the two primary generic
types. Since these materials are primarily used for
required housekeeping and maintenance purposes, it
18 difficalt to suggest a discharge concentration.
However, such uses are certainly Dot 2 continuocus sr
cvery day activity,

Paramn treating chemicals, both inhibitors and
solvents, would be expected 1o go with the ol s
vnlikely that significant guantities would be carried
with the emuent water,

Treatment!/ Texicity Summary., Treatment
dosages. system dilution ratios, and LCS0 values of
the various functional types of production treating
chemicals have been prosented. The variation of
cach of these factors has been discussed. Table 8
has been prepared to tabulate these variables,
recognizing fully that it 18 a simphistic, general
summary. The "discharge conc: 15 an estimated
concentration range in the discharge pipe. The top
group are all water soluble and expecied 1o be
primarily i the water phase. The biocides are the
only type where the discharge concentration i likely
o be above the LC30 values. and then only for
periodic short durations. The corrosion imhibitors
are the most complex type, as compounds and
formulations are made to be water soluble, ol sohe
ble. or mixed solubility / dispersibility. The water
sehuble compounds are most lkely to resemble the
biocides chemically, Thess mhubitors are most hkely
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to be added o injection water or gas pipelines and vary between operating companies, the major uses

not be discharged to the ocean contimaously. The oi are probably mdicated with reasonable accuracy. OfF
soluble corrgsion inhibitors will be at or below the the total estimated 1988 usage, only about 40%
LC30 value, except possibly for shott periods after (138,070 galy are expected to be water soluble, with

perhaps about a third actually going to the water

S e C Dot - phase. Only about 7,828 gal of the estimated usage
> L W N | SIS IOe Ko ] - . . .
unction 3 18e Gus JISERATES o of 3,077,791 gal. are biocides, the chemical with

Type P Come. Do pem B : :
greatest poiential risk o the eovironment

Scale 3- 18 Normal 3-10 A substantial fraction of the materdal going to the

Inbib 5006 Squeeze | 50-500 water will be consumed in performing the specific

Riocides | 10-80 Mopmal 10.50 0721 000 function, i.e., corrosion mhib%tﬁrs fﬁdé»’(} rbing {;({m

100-200 Stug | 100-200 Sn%x > 5 steel surfaces, scavenger reacting with oxygen, bio-

’ cide reacting with bacterial ¢elis, gtc. Thus, the

Rg’” s 28 Nermal | 0.5-12 gé“ ‘52‘}” overall fraction of treating chemical actually ending

TERK.C08 = - . . . -

® j up in the discharged water will be about 25% or less,

Surfactant 13 9 0.5.479 although the exact fraction is not known.

(leaners 0% > 5 A total estimated 1988 chemical usage-for the

o o 020 e - 055 oo Gulf of Mewits is also shown in Table 9. The opera-

e 10030 "‘?)Tifr ;f; : 23] 0, tions covered by this specific data produced 8% of

(D 3000 Squeeze | 25- 100 Dag - 5 the gas, 119 of the oil and 17% of the water from

: : - 7% of the wells in the Gulf of Maxico. Since it is not

Ef;’;*““;‘m S0 ol U.4-4 “;1;49% obvious which percentage would be most appropri-
P CAKETS #, e . . p 4 -

= ate for gstimating the total usage, the average of the

Para £F in 50300 5.3 1.5-44 four (11%) was used.

Tahib 0% > 3 The total estimated volume of 3,077,791 gallons
(1) *watere jndicat . Ioble pre of chemical purchased per vear corresponds to
N ater MGICATCR @ Waldy SGiUbic MNIOoITar, . el Y e " PR Y ~ A AR -

not usually squeered or slug "OLE ix mostly about 8,432 gallons per day (gpd). About 3,439 gpd
oil zoluble. "Squeeze. iz madmmm concenira-
tion in returns after sgueeze or batch.
Production Treating Chemical Usage
Table 8. Fough Comparison of Usage, Dizcharge,
mnd 1680 (36 hour) Values. CHERILALS LSER, U5 RALLONS
3 g > COMPRRY L 2 SUBTOTAL TOTAL
sqquecze or batch Lrcatments. The predomigantly o1 o MELIS s oo o ai e
- v N ey v 000 pr - WEEy % . P EL2T
soluble emuision breakers and paraffin inhibitors Gas Prod.. WWSLED a5 ta 0% e
. « : #RLE d. . 9 , 7B X114 3,813 L2
will be at or below the LCSO values, except possibly FARRr Bina. mevs
3 VRARAL TV 5% 24
for short periods afier squeere or batch treatments. PRSI TN e mass vnae o aes.an
. . . o7 Rt 5] 3 i
The predominantly oil soluble emulsion breakers frniiter 0 ’ ‘
or 1 2 Eeitag : 2 Cor ros w312 L 549 W 14,88 85046
and paraffin inhibiiors will be at or below their LC50 O er A SE soem
values in the discharged water. - sssarician  watee v e s re.tee

Overall Comumption Estimate.  Usnfortunately, o ¢ s B %32

data are not available on the total quantity of these Rewre v 6,791 se.ms 61 08

h - 3 L on [ & G .
variows freating chemicals wed in offshore opera- )
< - - . . p SREFES Lz 8234 4 0 o O
tons. Most of the operating companics apparently Stavengers G0 2 2 o
do not summarive or repoert the amount of these surfactants.  wetes AL 1%0 2462 3i.eE2 5.0
chemicals used i their operations. The chemical Cheaners 0 ’ ’ ' '

5 4 i 5 k13 G Nrd E X, 294
supply companies are not always sure where their o e in ik aiier  xeslies
chemicals are actually being u&fs‘:(i. Hence. only paratt in wsset R s .
rough estimates can be made for total chemical contes | oo Poam o Thodwn ES.JRS O A9R.AN
usage. Total warey 4&23? 4 ‘&g;: 13&.0?: :u::ss;:f

pie - .. . . . chemieais 5 b4 ]

Two of the participating operating companies o E25.%4)  FA.Va4 160 s&7 1832 609

. - . . ik 44] SFY,9BR 168,537 L& 557 4. UTT . VHE

determined usage of production treating chemicals
in their operations during 1988, As pointed out

: . . ‘ : . ~ Huid ehE | in omilrieas 01 yations DET YERY .
carlicr, distributiol\ of the chemicals between oil and T OO 000 TH) - 15 90 mage. 0 500 meow | B85 030 OO
water streams is an educated guess by the operating futimarad 1atac chemical urage Lusumes Somodtfes
and chemical company specialists and the author aekge S PUW B T0Ka) uzege.  Dxe Lext.
These data are summarized m‘Tabk 9. Table 0. Production Treating (hemicals Used

While the absolute and relative consumption of in the Gulf of Mexico during 1988.

the various types of treating chemicals will certainly
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goes into the water phase, with an even smaller
volume {estimated 2,100 gpd) actually being dis-
charged to the Gulf of Mexico. This velume of
chemical is diluted with about 63,000,000 gpd of
produced water, for an average discharge concentra-
tion of about 30 ppm. This total volume s distribut-
ed through manv widely scattered discharge points.

(Gas Proeessing Chemicals. Data on consumption
of the gas processing chemicals were obtained from
two companies, which had very different processing
requirements. Company 1 processed very little gas
offshore, perhaps less than 10% of the 320,000
MMSCF produced m 1988, Their consumption of
5,316 gallons TEG and 17,652 gallons of methanol 15
relatively low but meaningless without definition of
the quantities of gas actually treated Company 2
consurmed 52,833 galions of TEG in dehvdrating
90% of their 79,500 MMSCF gas, or 0.74
gallons/ MMSCF.  This averaged about 11
gallons/day for each dehvdration svstem, essentially
all of which carried over into the gas to shore. None
of their systems were changed out in 1988 Hydrate
mhibition required 370,049 gallons of methanol to
treat about 39,000 MMECF, mostly during the
cooler part of the year. This treatment rate averages
Just under 10 gallons/MMSCF.

It is not felt that the available data warrants any
estumation of total consumption of gas freating
chemicals. However, some significant observations
can be drawn from the Company 2 data. It 1s appar-
ent that the TEG losses to the gas pose little envi-
ronmental risk. Even if all the TEG were carried
inte a proportionate amount of thewr produced
water, it would only amount to 28 ppm, far below
the LC30 of 10,600 ppm or more. Even the larger
volume of methanol amounts to only 357 ppm 1f all
were dissolved m 49% of the produced water. Agamn
this average concentration 18 far below the LC50
values of 10,000 ppm or higher. Furthermore, a
substantial portion of the methanol will end'up m
the gas and o1l phases, not m the water. Sinee the
methanol concentration in the water must have been
m the percentage ranges to provide effective nhibi-
tion, a high degree of dilution occurs prior to dis-
charge. Obvicusly such generalizations and averages
can be misleading, but the gas treating and process-
mg are rather uniformly scattered throughout the
Company 2 operations. It seems very unlikely that
the gas processing chemicals will pose a risk to the
environment, but use of methanol will require evalu-
ation for platforms with little or no produced water
to«dilute the treated condensed water.

Stumulation and Workover Chemicals.  Moored
recently compiled a summary of well service activity
for the ol production industry m 1988, The survey
provided a breakdown as to types of activities and
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geographical arca. While 1t s difficult to be sure
that the various classifications are consistent with
those used by the participants m this current survey,
Moore's data provides a solid basis for a reasonable
estimate of total chemical consumption. Pertinent
statistics from his summary are shown m Table 10
As noted, the offshore Alaskan data were not
broken out.

1t 15 apparent from Table 10 that over 80% of the
offshore wells m the LIS are m the Gulf of Mexico,
partial yustification for the heavy emphasis of the
area m this report. About 2% of the wells are being
stimulated by acidizing each vear, with another 2%
being completed or recompleted. Most of the artifi-
ciallift repair work will be performed on gas Lift
wells, which usually does not reguire pulling the
tubing or using brine kill flaids. Repair of tbulars
{1-2%) will require pulling the tubing, but mavor
may not reguire using kill fluids.

Acidizing chemical data were obtained from all
four companies covering at least part of their opera-
tions {Table 11). The data covered operations of
1,666 wells m the Gulf of Mexico., or 16% of the
total wells. The 145 acid jobs represents 56% of the
total jobs reported by Moore. The 259 total jobs per
vear corresponds to about five per week n the Gulf
of Mexico. The various concentrations and iypes of
acids were converted to the equivalent volume of

WELL SERVICING ACTWVITY
Gulf of Offshore Alaska®
Mexico Cal i f.
Total Hells 10614 2056 355
Stimulation 259 28 3
{2.4)b (1.3 (1.6}
Compietiong 162 36 30
{1.3) (1.7 {(8.5)
Artificial Lift 1401 180 53
install, Repsir (13.2) {8.6) {14 .9}
Tubsst ar Repair 91 44 5
(0.9} (2.1 {1.4y
Total Jobs 1917 288 a6
% Wells {12.0) (13.8} (24,0}
fecompletions, 320 24 3
Not included (3.0%) (1. {(0.8)
a. FEstimate only, based on 2558 of wells and
service offshore, Data not broken into
offshore/onshore categories,
b, Values in parenthesis are percent of wd s
in region.
Table 16,  Summary of Offshore Stimulation and
Workaver Activity in the 5.3,
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15% hvdrochloric acid, based on available hydrogen
ion. The conversion did not take density differences
or chemical activity coefficients into consideration.

The total acid used in the Gulfin 1988 is esti-
mated to range from 541,000 gal bascd on number
of jobs to 1,890,000 gal. based on number of wells,
The average job was about 2,000 gal. Most of this
acid will have been reacted downhole, but some
small, unknown fraction will be discharged. Residu-
al acidity 1s apparently not routinely measured by the
operators. This spent acid will be commingled with
produced water from other lavers in that well and
further diluted with produced water from other wells
before 1t is discharged. The corrosion inhibitor
would be partially adsorbed in the formation as well
as being similarly difuted. 1 seems unlikely that
small amounts of remaining acidity, the corvesion
inhibitor, or the calcium and iron reaction products
would cause any adverse effect. Larger amounts of
unreacted acid could cause a significant temporary
pH shift i the vicinity of the discharge.

Workoever nuid usage was less well defined. The
distinction between drilling and workovers as de-
fined in this report does not necessarily match other
definitions m the industry. Records for the operat-
mg companies apparently do not summarize the
quantities of brines used for either. In many in-
stances the brines wsed are mixtures, so purchases of
specific materials may not be directly related to
volumes used. Furthermore, dry salis are often
added to purchased brings to make fine adjustiments
to density or compensate for dilution by produced

ACIOZING TN THE GULF OF MEXICO
Counparvy/ Ares 1 2 3 4 Total
Humber Wells 358 386 600 322 1666
Mo, Acid Jobs 19 19 80 27 143
% Acidized 5.3 4.9 133 84 8.7

Acids Used, equivalent gal. 15% H(
Hydrochlgric 10741 46300 168000 4509 229550
Hydrofluoric 0 8363 61320 0 O96R3
Acety ¢ 0 3660 0 0 3660
Total Acid 10741 38323 229320 4509 302893
Average Job 565 3070 867 167 2089
Table 11 Summsry of Acids Used in Stimulation

in the Gulf of Wexico
waler. Many wells only require seawater to contain

the pressure.

It is not felt that the data are sufficiently defined
o make any estimates of total consumption. Yet
some significant conclusions can be drawn from the
information submitted by three companies. Compa-
ny 1 purchased only 44.683 galloos total brines for
their 358 wells, but noted that seawater was ade-
quate for most workovers. Company 2 provided

43

data on amounts of purchased ¢hemical and number
of johs {28 on 386 wells) involving the brines {Table
12). Company 3 provided estimates on the approxi-
mate number and tvpes of chemicals used for an
average size job (8400 gal) m an average year (83
jobs on 600 wells), zinc salts had apparently only
been used on one or two wells in their entire operat-
g history.

The combined data for these three companies
indicate that more than 95% of the workover fluids
will be scawater, sodium chloride, or calcium chloride

COmparTy 2 3

Brine us Gal. % Jobs %
Sodium/Potassium Chloride] 498,960 57 57 67
Calcium Chloride 174,048 20 9 22
Calcitim Bromide/Chloride 149,940 17 [ 1
Zine/ Calcham Bromide 54054 6 < <
Total &n, 002 G 85 100
Table 12, Swmmary of Data on Dense Brines Used

in the Gulf of Mexico

brings. Some potassium shloride or oocasionally
some ammoninm chloride may be added to mini-
mize clay swelling. The scawater already contains
about 19,000, 10,500, 380, and 65 ppm of chloride,
sodivm, potassium and bromide ions respectively.
Thus only zine or very high concentrations of bro-
mide ions are of major concern. The zine bromide
brines are used m very fow wells, probably less than

% overall, and are normally displaced and returned
to shore afier completion operations are finished.
The brines containing calcium bromide are used
shghtly more frequently, perhaps a few percent. OF
the additives that might be present m the brine, only
biocide secems likely to pose any significant risk
Mixing with produced water from that well or other
wells will dilute the brines substantially prior to
discharge.

SUMMARY

Treating chemicals can be and are used for a
number of different purposes m offshore oil and gas
production operations. These chemicals are normal-
Iv only used in response to observed operational
problems. Required doses are usually minimized
based on results of monitoring programs and opera-
tional results. Most of these chemicals are proprie-
tary mixtures of complex compounds. Alternative
technology is being used in many instances when
appropriate, but chemical treating is ofien the only
cffective approach.

Evaluation of pertinent data and practices indio
cate that coly low concentrations of the productioo
treating chemicals in the produced water will nor-
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mally be discharged. Many of the commonly used
chemicals are ol soluble, with perhaps only a fourth
of the total production treating chemicals uvsed
actually ending up in the effluent water discharge

stream. Comparison of available aguatic toxicity

data (9% hour LCS0) and use concentrations indi-
cates that most of the chemical concentrations i the
cffluent stream will be at or below the LC50 values
prior o discharge to the ocean.

The gas treating chemicals are used at higher
concentrations. The dehvdration chemicals are used
in closed systems and rarely reach the discharge
stream at all. Methanol used as a hydrate inhibitor
may be discharged with the produced water at
higher concentrations than the production treating
chemicals. However, the LC30 value is much higher.

Disposal of stimulation and workover fluids s
not a routine occurrence. Unly about 9% of the
wells were acidized in 1988 m the Gulf of Mexico.
The acudizing chemicals conceptually could cause a
shortterm lowering of the pH near the discharge
point i substantial volumes of unspent acid are
discharged without neutralization. The dense
sodivm and calcium brines used in workovers will
not pose a significant risk afler even minor dilution.
The zinc bromide brines have the greatest potential
impact, but are not commonly vsed and are banned
from discharge. When displaced from a well, they
are retumned to shore for cleanup and reuse. Aqguat-
1 toxicity information on the additives used m stimu-
iation and workover fluids are very limited. Howev-
er, it appears likely that most will have similar toxici-
ties and use concenirations to the production treat-
mg chemicals.
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Copper lon Systems

For the Prevention of Marine Growth on Submersible Pumps

Installation and Maintenance
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How the Copper lonizer Works

Rectifier
DC
Power

+ Positive ~ Negative

Stainless Steel Contact Chamber

Cu Cu Cu

s

€
Water In

Water Out

This is basically an electrolysis process. Electrical Current flows between the Copper Anode and Stainless
Steel Tank we call a Contact Chamber. The Water flowing through the Contact Tank picks up the Copper lons
which is discharged below the Submersible Pump.

This Copper laden water flowing over the pump prevents marine growth from attaching itself to the pump.

We have found that a .05 — 1PPM level of copper is all that is required to prevent fouling
Sierra Club v. EPA 18cv3472 NDCA Tiers 889
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Copper lon System Mainteance

Orifics Plate

Water Sample Valve

Weekly

Check the Water Flow to the Caisson
Test Copper Level in water going to Submersible pump
Copper Level should be between .5 and 1 PPM

Adjust Rectifier Amperags to change Copper PPM Level

= Check Water Pressure - Adjust Watts Regulator as need

Note:

The WATTS Regulator is just used to step down the Fire
Water System Pressure going info the Contact Chamber

The Orifice Plate conirols the Bow out of the Contact Chamber
and pressure on it

Too Large an Orifice and the pressure will be low

Too Small or if it is getting plugged the pressure will go up
Copper will sometimes bulld up on the orifice plate plugging it

L ® &

Sierra Club v. EPA 18cv3472 NDCA

Hote:

Anytime the systern I belng serviced

Lot off the Electrical Power and follow Proper LOTO Procedures.,
This b an Electrics! Hazzard amd should be serviced by
Authorized Personne Only

Watis Pressure
Raguiator

Monthly System Flush
Shut OF Power {o loniear
Shut off the Inlet Water supply and Outlet Lines

Open the Top Vent Valve

Open Bottom Drain Valves

Let the water drain out of the Contact Chamber

Close Vent Valve Off

With both boltom drains open, open the waler inlet

Let the water flow out of the Contact Chamber until Clean
Record how much sediment is washed out

Failure to Flush Sediment May Couse it to Short Out

Drain Valves

® B @ & & w B B @

”f‘ear@y internally and Couse a Failure or Sever Flectrolysis of

¥
4
&

Shutdown the System and Flush the Units Housing end Premature Anode Fuilure
Remove the Inlet Piping and Flange

Inspect the Internal Condition of the Contact Chamber

H significant build up is found on the walls of the Contact Chamber

remove the outlet Piping and Flange/Anode Assembly

Examine the condition of the Copper Anode ~ How much is left

Replace Anode as condition warranis

Note: If you do not want to service the System in the field B can be
shipped into EXTERRAN's Shep for Rehuilding

Tiers 8&9
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Examples of Internal Build Up

Build Up on Walls of Contact Chamber

As Part of the Electrolysis
Process Copper will build up on
the Inside of the Stainless Steel
Contact Chamber

Other Sediment and Build up
comes from Organics in the
Seawater

Sierra Club v. EPA 18cv3472 NDCA
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Copper Anode Images

Anode Assembly backed out
Notice the sediment

Sierra Club v. EPA 18cv3472 NDCA



This is Normal Build Up on the Anode

Tiers 8&
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Flange Failure

Failure to Flush Sediments from the Tank will cause severe electrolysis
between the Flange and Anode or the Anode and Tank

Below are two examples of Flange Failures
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Testing for Copper PPM Level

Copper CHEMets®
0-1&1-10ppm

1. Fill the sample cup to the 25 mL mark
with the sample (fig 1).

2. Place the CHEMet ampoule in the sample
cup. Snap the tip by pressing the ampoule
against the side of the cup. The ampoule
will fill leaving a small bubble to facilitate
mixing (fig 2).

3. Mix the contents of the ampoule by
inverting it several times, allowing the
bubble to travel from end to end each
time. Wipe all liquid from the exterior of
the ampoule. Wait 2 minutes for color
development.

4. Use the appropriate comparator to
determine the level of copper in the sample.
If the color of the CHEMet ampoule is
between two color standards, a
concentration estimate can be made.

a. Place the CHEMet ampoule, flat end

downward into the center tube of the low

range comparator. Direct the top of the

comparator up toward a source of bright light while viewing
from the bottom. Rotate the comparator until the color
standard below the CHEMet ampoule shows the closest match

b. Hold the high range comparatorin a
nearly horizontal position while standing
directly beneath a bright source of light.
Place the CHEMet ampoule between the
color standards moving it from left to
right along the comparator until the best

color match is found T
Sierra Club v. EPA 18cv3472 NDCA Tiers




Reorder Information Cat. No.

TestKit,complete..........ccoverinenennnnnns K-3510
Refill, 30 CHEMetampoules.................... R-3510
Sample Cup, 25 mL, packageofsix............... A-0013
Comparator, 0-1ppm . .......cccvvienennnnnnns C-3501
Comparator, 1-10ppm . .. ..o oron it nennnns C-3510
CHEMietrics, Inc., 4295 Catlett Road, Calverton, VA 20138-0214
US.A.

Phone: (800) 356-3072; Fax: {540) 788-4856; E-Mail:
orders@chemetrics.com
www.chemetrics.comJan. 07, Rev. 5

Example of Copper Test Reading

Copper PPM Level is Between 2-3 PPM
Need to adjust Amperage Setting so that PPM
Level is between .5 and 1 PPM

 8&9
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BASIC OPERATING INSTRUCTIONS FOR
RK19 SOLID STATE CONTROL RECTIFIERS
CURRENT LIMIT

MANUAL OPERATION

1. Auto - Manual switch must be in manual position.
2. Link bars must be in lowest setting.

3. Turn rectifier on.

4. Observe output. Adjust link bars to desired output.

NOTE: Solid state controls have no effect in manual mode and need not be adjusted. Solid state printed circuit boards may be
removed for inspection or repair in manual mode. Unit will remain operational.

CURRENT LIMIT - CONSTANT CURRENT OPERATION

NOTE:
The CURRENT LIMIT is factory set at rated output of rectifier. If different current limit is desired then proceed with the following

steps.

1. With the Auto-Manual Control switch in the Manual position, increase link bars to obtain a current output slightly higher than
required, but still within the rating of the rectifier.

2. Turn Rectifier OFF and adjust CURRENT LIMT knobs fully clockwise.

3. Place the Auto-Manual switch in the AUTO mode.

4. Turn Rectifier on. Output should return to the output as adjusted in step one above.

5. Adjust CURRENT LIMIT control counter clockwise (decrease) to desired current output. Rectifier will maintain this current
setting with nominal circuit resistance changes. If there is an extreme change in external load circuit resistance, link bars may need
to be at a higher setting to maintain the preset current. Constance current operation is a function of the current limit feature of
this unit

Sierra Club v. EPA 18cv3472 NDCA Tiers 8&9
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TROUBLE SHOOTING HINTS

NOTE: A wiring diagram for use by experienced personnel is provided. Only experienced electrical personnel should attempt
location and repair of electrical difficulties, should they occur. Some symptoms of elementary trouble and the possible remedy are
as follows:

1. NO D.C. CURRENT OR D.C. VOLTAGE OUTPUT.
CHECK: A.C. overload protection for blown fuses or tripped breaker. Check A.C. power supply.(ls desired potential maintained?) If
desired potential is maintained then unit has automatically cut back output of rectifier to maintain potential.

2. D.C. VOLTAGE BUT NO D.C. CURRENT READING.
CHECK: D.C. ammeter. Check D.C. connections and external D.C. circuit for electrical continuity.

3. D.C. CURRENT READING BUT NO D.C. VOLTAGE READINGS.
CHECK: Check D.C. voltmeter.

4. MAXIMUM RATED D.C. VOLTAGE CANNOT BE ATTAINED.
CHECK: A.C. line voltage. Check link bar adjustments for maximum.
Check accuracy of D.C. voltmeter. Check that unit is not operating against a preset voltage and or current limit.

5. MAXIMUM RATED D.C. CURRENT CANNOT BE ATTAINED.
CHECK: Load resistance of external D.C. circuit. Check that unit is not operating against a preset voltage and or current limit.

6. REFERENCE METER PEGGED FULL SCALE AND NO D.C. OUTPUT.
CHECK: Electrode and Structure connections and external reference circuit for electrical continuity.

NOTE: Give model and serial numbers when writing or calling Universal Rectifiers Inc. in reference to this rectifier.

Sierra Club v. EPA 18cv3472 NDCA Tiers 8&9
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For Parts and Service

Replacement Anodes and Parts or for Shop Repair

Cﬁzig Clements
Belle Chasse, La
Phone: 504-392-2600

Rectifier Parts

Universal Rectifiers, Inc.

P.O. Box 1640

1631 Cottonwood School Rd.
Rosenberg, Texas 77471

(281) 342-8471 - (281) 342-0292 Fax:
www.universalrectifiers.com

For Technical Information
Scott Reppel

Lead Principal Investigator
Chevron USA

Eastern Gulf of Mexico
Harvey Office

Phone: 504-263-6890

Cell: 504-289-1701

Sierra Club v. EPA 18cv3472 NDCA Tiers 8&9
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lon Pipe Dia Critical Collection M. beryllina Survival M. bahia Survival Copper lon analysis
Area & Block Treatment {in) Dilution (%) Date NOEC LOEC Pass/Fail NOEC LOEC Pass/Fail {mg/L) Comment
Copper lon treatment only

Mobile 904 AQ Cu 6 1.48 06/08/14 5.92 >5.92 P 5.92 >5.92 P 0.5 . .,
EPA Region 4/7-Day NOEC testing
X Copper lon treatment only
Mobile 804 AQ Cu 6 1.48 08/04/14 5.92 >5.92 P 592 >5.92 P 0.99 . .
EPA Region 4/7-Day NOEC testing
C ion treat tonl
Mobile 904 AQ cu 6 1.48 10/27/14 5.92 >5.92 P 5.92 >5.92 P Not measured Opperion treatment only.
EPA Region 4/7-Day NOEC testing
C lon treat tonl
Mobile 904 AQ cu 6 148 01/05/15 5.92 »5.92 p 5.92 >5.92 p Not measured opperion treatment ony.
EPA Region 4/7-Day NOEC testing
. Copper lon treatment only
Mobile 904 AQ Cu 6 1.48 07/13/15 5.92 >5.92 P 2.56 5.92 P Not measured . .
EPA Region 4/7-Day NOEC testing
Mobile 804 AQ Cu 6 1.48 01/11/16 5.92 >5.92 P 592 >5.92 P
Mobile 804 AQ, Cu 6 1.48 06/15/16 2.96 5.92 ¢ 5.92 >5.92 P
Mobile 904 AQ Cu 6 1.48 09/01/16 5.92 >5.92 ¢l 5.92 >5.92 P
Mobile 904 AQ Cu 6 1.23 03/09/17 4.92 >4.92 o] 4.92 >4.92 p
X Copper lon treatment only
Mobile 816 AP Cu 2 0.29 01/13/14 1.16 >1.16 p 1.16 >1.16 p Not measured ] .
EPA Region 4/7-Day NOEC testing
C lon treat tonl
Mobile 916 AP cu 2 0.29 04/07/14 1.16 >1.16 p 116 >1.16 P Not measured opperfon treatment onty.
EPA Region 4/7-Day NOEC testing
. Copper lon treatment only
Mobile 916 AP Cu 2 0.29 06/17/14 1.16 >1.16 p 1.16 >1.16 P Not measured . .
EPA Region 4/7-Day NOEC testing
Mobile 916 AP Cu 2 0.29 07/14/14 116 >1.16 p 116 >1.16 P BDL Copper lon treatment only
07/28/14 EPA Region 4/7-Day NOEC testing
C ion treat tonl
Mobile 916 AP Cu 2 0.29 01/05/15 116 >1.16 p 116 >1.16 P Not measured apperion treatment only.
EPA Region 4/7-Day NOEC testing
C ion treat tonl
Mobile 916 AP Cu 2 0.29 07/13/15 116 >1.16 p 116 >1.16 P Not measured apperion treatment only

EPA Region 4/7-Day NOEC testing

Mobile 916 AP Cu 2 0.29 01/11/16 1.16 >1.16 P 1.16 >1.16 P

Mobile 916 AP Cu 2 0.29 06/15/16 1.16 >1.16 P 1.16 >1.16 P

Mobile 916 AP Cu 2 0.29 09/01/16 1.16 >1.16 P 1.16 >1.16 P
MP 142 C Cu 3 124 12/25/13 49.6 >49.6 P 49.6 >49.6 P Not measured Copper lon treatment only
MP 142 C Cu 3 12.4 01/14/14 49.6 >49.6 P 49.6 >49.6 P Not measured Copper lon treatment only
MP 144 A Cu 3 12.4 12/25/13 24.8 49.6 P 12.4 24.8 P Not measured Copper lon treatment only
MP 144 A Cu 3 12.4 01/14/14 49.6 >49.6 P 49.6 >49.6 P Not measured Copper lon treatment only
MP 300 B Cu 3 12.4 12/25/13 49.6 >49.6 P 49.6 >49.6 P Not measured Copper lon treatment only
MP 300 B Cu 3 12.4 01/14/14 49.6 >49.6 P 49.6 >49.6 P Not measured Copper lon treatment only
MP 42 M Cu 2 11.2 01/26/14 11.2 22.4 P 22.4 44.8 P Not measured Copper lon treatment only
MP 42 M Cu 2 11.2 04/15/14 448 >44.8 P 448 >44 8 P Not measured Copper lon treatment only
MP 42 M Cu 2 11.2 05/13/14 448 >44.8 P 448 >44 8 P BDL Copper lon treatment only
MP42 M Cu 2 11.2 06/03/14 448 >44.8 P 448 >44 8 P BDL Copper lon treatment only
MP42 M Cu 2 11.2 07/01/14 448 >44.8 P 44.8 >44 8 P BDL Copper lon treatment only
MP42 M Cu 2 11.2 08/05/14 448 >44.8 P 44.8 >44 8 P BDL Copper lon treatment only
MP42 M Cu 2 11.2 09/02/14 22.4 448 P 22.4 44.8 P BDL Copper lon treatment only
MP 42 M Cu 2 11.2 10/15/14 11.2 22.4 P 11.2 22.4 P Not measured Copper lon treatment only
MP42 M Cu 2 11.2 11/12/14 448 >44.8 P 448 >44 8 P Not measured Copper lon treatment only
MP42 M Cu 2 11.2 12/11/14 448 >44.8 P 448 >44 8 P Not measured Copper lon treatment only
MP42M Cu 2 11.2 01/06/15 11.2 22.4 P 11.2 22.4 P Not measured Copper lon treatment only
MP42 M Cu 2 11.2 02/03/15 448 >44.8 P 44.8 >44 8 P Not measured Copper lon treatment only
MP 42 M Cu 2 11.2 03/01/16 44.8 >44.8 P 44.8 >44.8 P
SMI236 A Cu 2 11.2 12/16/13 44.8 >44 8 P 448 >44.8 P Not measured Copper lon treatment only
SMI236 A Cu 2 11.2 01/21/14 44.8 >44.8 P 448 >44.8 P Not measured Copper lon treatment only
SMI236 A Cu 2 11.2 04/08/14 448 >A44.8 P 44.8 >44 8 P Not measured Copper lon treatment only
SMI236 A Cu 2 11.2 05/06/14 448 >44.8 P 44.8 >44 8 P Not measured Copper lon treatment only
SMI236 A Cu 2 11.2 06/03/14 448 >44.8 P 44.8 >44 8 P BDL Copper lon treatment only
SMI236 A Cu 2 11.2 07/08/14 44.8 >44.8 P 22.4 44.8 P BDL Copper lon treatment only
SMI236A Cu 2 11.2 08/05/14 448 >44.8 P 448 >44 8 P BDL Copper lon treatment only
SMI236 A Cu 2 11.2 11/25/14 11.2 22.4 P 22.4 448 P BDL Copper lon treatment only
SMI236 A Cu 2 11.2 12/09/14 448 >44.8 P 448 >44.8 P Not measured Copper lon treatment only
SMI236 A Cu 2 11.2 01/06/15 448 >44.8 P 44.8 >44 8 P Not measured Copper lon treatment only

Sierra Club v. EPA 18cv3472 NDCA Tiers 8&9

ED_002061_00094918-00100



SMI 236 A Cu 2 11.2 02/03/15 448 >44.8 P 44.8 >44 8 P Not measured Copper lon treatment only
SMI236 A Cu 2 11.2 03/03/15 448 >44.8 P 448 >44 .8 P Not measured Copper lon treatment only
SMI236 A Cu 2 11.2 01/05/16 448 >44.8 P 44 8 >44.8 P
SMI236 A Cu 1.5 11.2 01/10/17 448 >44.8 P 44 8 >44.8 P
SMI236 A Cu 1.5 11.2 03/28/17 448 >44 8 P 448 >44.8 P
ST151P1 Cu 2 12.4 01/16/14 49.6 >49.6 P 49.6 >49.6 P Not measured Copper lon treatment only
ST371 Cu >6 14 09/16/15 56 >56 P 56 >56 P Not measured Copper lon treatment only
5T371 Cu >6 14 10/12/15 56 >56 P 56 >56 P
ST371) Cu >6 14 11/04/15 56 >56 P 56 >56 P
ST371 Cu >6 14 12/17/15 56 >56 P 56 >56 P
ST371) Cu >6 14 03/02/16 56 >56 P 56 >56 P
ST371) Cu >6 14 05/12/16 56 >56 P 56 >56 P
ST52A Cu 2 12.4 01/15/14 49.6 >49.6 P 49.6 >49.6 P Not measured Copper lon treatment only
STS52A Cu 2 11.2 04/08/14 22.4 44.8 P 11.2 22.4 P Not measured Copper lon treatment only
ST52A Cu 2 11.2 07/10/14 44.8 >44.8 P 22.4 44.8 P Not measured Copper lon treatment only
ST52A Cu 2 11.2 10/16/14 44.8 >44.8 P 448 >44.8 P Not measured Copper lon treatment only
ST52A Cu 2 11.2 02/05/15 448 >44 8 P 448 >44.8 P Not measured Copper lon treatment only
STS52A Cu 2 11.2 02/10/16 448 >44 8 P 448 >44.8 P
VK 900 A Cu 3 12.4 01/22/14 49.6 >49.6 P 49.6 >49.6 P Not measured Copper lon treatment only
WD 109 A Cu 3 12.4 12/30/13 49.6 >49.6 P 49.6 >49.6 P Not measured Copper lon treatment only
WD 109 A Cu 3 12.4 01/22/14 49.6 >49.6 P 49.6 >49.6 P Not measured Copper lon treatment only
GC 338 (Front Runner}) Cu & Al 16 20 01/16/14 80 >80 P 80 >80 P Not measured Copper and Aluminum lons
GC 338 {Front Runner) Cu & Al 16 20 02/13/14 80 >80 P 80 >80 P Not measured Copper and Aluminum lons
GC 338 {Front Runner) Cu & Al 16 20 03/06/14 80 >80 P 80 >80 P Not measured Copper and Aluminum lons
GC 338 {Front Runner) Cu & Al 16 20 04/24/14 80 >80 P 80 >80 P Not measured Copper and Aluminum lons
GC 338 {Front Runner) Cu & Al 16 20 05/20/14 80 >80 P 80 >80 P Not measured Copper and Aluminum lons
GC 338 (Front Runner) Cu & Al 16 20 06/10/14 80 >80 [ 80 >80 P Not measured Copper and Aluminum lons
GC 338 (Front Runner) Cu & Al 16 20 07/08/14 80 >80 [ 80 >80 P Not measured Copper and Aluminum lons
GC 338 (Front Runner} Cu & Al 16 20 08/13/14 80 >80 P 80 >80 P Not measured Copper and Aluminum lons
GC 338 (Front Runner} Cu & Al 16 20 09/18/14 80 >80 P 80 >80 P Not measured Copper and Aluminum lons
GC 338 (Front Runner) Cu & Al 16 20 10/28/14 80 >80 P 30 >80 P Not measured Copper and Aluminum lons
GC 338 (Front Runner) Cu & Al 16 20 11/05/14 80 >80 P 30 >80 P Not measured Copper and Aluminum lons
GC 338 (Front Runner}) Cu & Al 16 20 12/09/14 80 >80 P 80 >80 P Not measured Copper and Aluminum lons
GC 338 (Front Runner}) Cu & Al 16 20 11/18/15 80 >80 P 80 >80 P
GC 338 {Front Runner) Cu & Al 16 20 11/22/16 80 >80 P 80 >80 P
MC 736 (Thunder Hawk) Cu & Fe 14 20 01/15/14 80 >80 P 80 >80 P Not measured Copper and Iron lons
MC 736 (Thunder Hawk) Cu & Fe 14 20 02/13/14 80 >80 P 80 >80 P Not measured Copper and Iron lons
MC 736 (Thunder Hawk) Cu & Fe 14 20 03/06/14 80 >80 P 80 >80 P Not measured Copper and Iron lons
MC 736 (Thunder Hawk) Cu&Fe 14 20 04/24/14 80 >80 [ 80 >80 P Not measured Copper and Iron lons
MC 736 (Thunder Hawk) Cu&Fe 14 20 05/20/14 80 >80 [ 80 >80 P Not measured Copper and Iron lons
MC 736 (Thunder Hawk) Cu&Fe 14 20 06/10/14 80 >80 P 80 >80 P Not measured Copper and ron lons
MC 736 (Thunder Hawk) Cu&Fe 14 20 07/08/14 80 >80 P 80 >80 P Not measured Copper and iron lons
MC 736 (Thunder Hawk} Cu & Fe 14 20 08/11/14 80 >80 P 30 >80 P Not measured Copper and Iron lons
MC 736 (Thunder Hawk} Cu & Fe 14 20 09/11/14 80 >80 P 30 >80 P Not measured Copper and Iron lons
MC 736 (Thunder Hawk} Cu & Fe 14 20 10/09/14 80 >80 P 80 >80 P Not measured Copper and Iron lons
MC 736 (Thunder Hawk} Cu & Fe 14 20 11/06/14 80 >80 P 80 >80 P Not measured Copper and Iron lons
MC 736 (Thunder Hawk) Cu&Fe 14 20 12/03/14 80 >80 P 80 >80 P Not measured Copper and iron lons
MC 736 (Thunder Hawk) Cu&Fe 14 20 11/19/15 80 >80 P 80 >80 P
MC 736 (Thunder Hawk) Cu & Fe 8 20 08/26/16 40 80 P 20 40 P
AT618 Cu 5.9 23 10/28/14 92 >92 P 92 >92 P Not measured Copper lon treatment only
AT618 Cu&Al 11.8 20 10/28/14 40 80 [ 80 >80 P Not measured Copper and Aluminum lons
AT618 Cu&Al 17.7 14 10/28/14 56 >56 [ 56 >56 P Not measured Copper and Aluminum lons
AT618 Cu 5.9 23 11/07/14 92 >92 P 92 >92 P Not measured Copper lon treatment only
AT618 Cu&Al 9.8 20 11/07/14 80 >80 P 80 >80 P Not measured Copper and Aluminum lons
AT618 Cu&Al 17.7 14 11/07/14 64 >64 P 64 >64 P Not measured Copper and Aluminum lons
GC610 Cu&Al 9.8 20 11/20/14 80 >80 P 30 >80 P Not measured Copper and Aluminum lons
GC610 Cu 5.9 23 11/20/14 92 >92 P 92 >92 P Not measured Copper lon treatment only
GC610 Cu 9.8 20 11/20/14 80 >80 P 80 >80 P Not measured Copper lon treatment only
GC653 Cu 20 20 12/01/14 80 >80 P 80 >80 P Not measured Copper lon treatment only
GC653 Cu 5.9 23 12/29/14 92 >92 P 92 >92 P Not measured Copper lon treatment only
GC653 Cu&Al 9.8 20 12/28/14 80 >80 P 80 >80 P Not measured Copper and Aluminum lons
GC610 Cu 9.8 20 01/28/15 80 >80 P 80 >80 P Not measured Copper lon treatment only
GC610 Cu&Al 5.9 23 01/28/15 92 >92 P 92 >92 P Not measured Copper and Aluminum lons
GG610 Cu 5.91 23 02/26/15 92 >92 P 92 >92 P Not measured Copper lon treatment only
GC653 Cu&Al 11.81 20 02/26/15 80 >80 P 80 >80 P Not measured Copper and Aluminum lons
GC653 Cu 4.5 23 03/25/15 92 >92 P 92 >92 P Not measured Copper lon treatment only
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GC653 Cu&Al 10 20 03/25/15 80 >80 P 80 >80 P Not measured Copper and Aluminum lons
GC653 Cu 4.5 23 04/01/15 90 >92 P 92 >92 P Not measured Copper lon treatment only
GC653 Cu&Al 10.7 20 04/01/15 80 >80 P 80 >80 P Not measured Copper and Aluminum lons
GC653 Cu 11.8 20 04/01/15 80 >80 P 80 >80 P Not measured Copper lon treatment only
GC609 Cu&Al 11.8 20 04/28/15 80 >80 P 80 >80 P Not measured Copper and Aluminum lons
GC609 Cu&Al 17.7 24.6 04/28/15 98.4 >08.4 P 98.4 >08.4 P Not measured Copper and Aluminum lons
GC602 Cu 11.8 20 04/28/15 80 >80 P 80 >80 P Not measured Copper lon treatment only
GC609 Cu&Al 17.7 24.6 05/31/15 98.4 >98.4 P 98.4 >98.4 P Not measured Copper and Aluminum lons
GC609 Cu 5.91 23 05/31/15 92 >92 P 92 >92 P Not measured Copper lon treatment only
GC609 Cu&Al 9.84 20 05/31/15 80 >80 P 80 >80 P Not measured Copper and Aluminum lons
GC609 Cu&Al 17.72 20 06/01/15 80 >80 P 80 >80 P Not measured Copper and Aluminum lons
GC609 Cu&Al 17.7 24.6 06/01/15 98.4 >98.4 P 98.4 >98.4 P Not measured Copper and Aluminum lons
GC609 Cu 591 23 06/01/15 92 >92 P 92 >92 P Not measured Copper lon treatment only
GC609 Cu 6 23 07/01/15 92 >92 P 92 >92 P Not measured Copper lon treatment only
GC609 Cu&Al 12 20 07/01/15 80 >80 [ 80 >80 P Not measured Copper and Aluminum lons
GC609 Cu&Al 12 20 07/01/15 80 >80 [ 80 >80 P Not measured Copper and Aluminum lons
GC609 Cu 5.91 23 08/05/15 92 >92 P 92 >92 P Not measured Copper lon treatment only
GC609 Cu&Al 17.72 20 08/05/15 80 >80 P 80 >80 P Not measured Copper and Aluminum lons
GC609 Cu&Al 17.72 20 08/05/15 80 >80 P 30 >80 P Not measured Copper and Aluminum lons
BDL- Below Detection limit (<0.01 mg/L}
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APPENDIX D

COMMENT NO. 36
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Tiered Intake Velocity Monitoring Methodology Justification

The Offshore Operators Committee (OOC) commissioned CK Associates (CK) to evaluate if the velocity
monitoring frequency, proscribed for CWIS (intakes) by GMG290000, could be reduced from daily to a
lesser frequency while remaining protective of species subject to impingement mortality (IM).

CK evaluated one year of data {2015) from six separate CWIS, located in the GOM, for analysis. The
intake velocity data are presented on Figure 1. The data presented in Figure 1 show a range of intake
velocities measured throughout the year with a minimum velocity equal to 0.02 ft/s, a maximum intake
velocity equal to 0.45 ft/s and a mean intake velocity equal to 0.172 ft/s {excluding days of zero intake
flow). Gaps in the plots indicate days for which the intake was not operating. Each of the six CWIS
maintained intake velocities below the 0.5 ft/s regulatory threshold (zero exceedances) during the
calendar year. There is no general trend of increasing velocity for the intakes as a whole. Intake
velocities tend to increase and decrease randomly due to fluctuating cooling water needs rather than an
accumulation of biomass blocking the screens.

The daily intake velocities were converted to rates-of-change in intake velocity for this analysis. The
results are presented as an individual value plot on Figure 2 and represent 1,290 individual velocity
monitoring events. Two criteria were used to create the rate-of-change results. Missing data are
omitted for purposes of the analysis (not assumed to be zero); any rate-of-change requires two
consecutive non-zero velocity measurements. This analysis resulted in 1,290 data points upon which
the remainder of the analysis is based. The data show a minimum rate-of-change in intake velocity
equal to -0.14 (ft/s)/day, a mean of 0.00 (ft/s}/day, and a maximum of 0.20 (ft/s)/day.

An ANOVA was used to determine if any individual intake differed statistically from the others based on
rates-of-change. Interval plots for each intake can be found on Figure 3. No statistically significant
differences in rates-of-change were identified for any intake (P < 0.05). Individual comparison plots
using Tukey’s Method can be found on Figure 4.

The rate-of-change data were combined for all subsequent analyses because they do not differ
statistically. The combined data set is plotted as a histogram with a normal distribution overlain on
Figure 5. The data are approximately normal. However, the spread of the data is less than would be
expected of a perfectly normal distribution. Therefore, the normal distribution will provide conservative
estimates of mean rates-of-change throughout the remainder of the analysis.

As shown on Figure 5, the mean rate-of-change in intake velocity for the combined data set is equal to
0.00004651 (ft/s)/day with a standard deviation equal to 0.01073 {ft/s)/day. These values were used to
calculate the upper 95 percentile value for mean velocity increase over 1 day, 30 days, and 90 days.
The results can be found in Table 1. Based on this analysis, a given intake will exhibit an increase in
velocity equal to 0.115 ft/s or less during any 30-day period at the 95% confidence level. A given intake
will exhibit an increase in velocity equal to 0.200 ft/s or less during any 90-day period at the 95%
confidence level.

1
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Table 1 Velooky eresse for nvtakes ag a function of days between velodly monioring events.

3 % Be 5D e " ) Gt ] = -

] ] B) L) s & . B ] ) c %
1 0.021 0.021
30 0.00384 0.115
90 0.00222 0.200

The information found in Table 1 was used to develop a tiered velocity monitoring frequency that is
equally protective of species that are susceptible to IM as the current daily velocity monitoring
requirement proscribed in the GMG290000.

Table : Tierad intake veloohy monitoring fraguenoy based on mosbrecent intaks veloohy moniloring deta.

210 B k2
F i siw ) S DDsEED
s A 3 (10
SEdiE el & cEISES kit # & ,’.‘: = k2 S 2 & &
& k2 - TS B
<0.300 90 <0.300 + <0.200 = <0.500 Quarterly
0.300 - 0.384 30 <0.384 + <0.115 = <0.500 Monthly
>0.384 1 <0.500 Daily

The following points summarize the arguments in support of the tiered intake velocity monitoring
frequency approach:

e  Of the six intakes included in this evaluation, zero exceeded the 0.5 ft/s intake velocity threshold
during 2015 (Figure 1);

e Intake velocity does not monotonically increase over time {Figure 1);

e There is no statistically significant difference in rate-of-change for intake velocity across the six
intakes included in the study (P < 0.05). Therefore a general approach to all intakes, as opposed
to a site-specific monitoring methodology, is appropriate (Figures 2 — 5); and

e The tiered approach presented in Table 2 ensures that intake velocity measurements will be
made prior to exceeding the 0.5 ft/s regulatory threshold. Therefore, the tiered velocity
monitoring frequency is equally protective of species susceptible to IM as is the current daily
intake velocity monitoring requirement proscribed in the GMG290000.

2
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Figure 1: Daily Intake Velocity
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Figure 2: Individual Value Plot of Daily Changes in Intake Velocity
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Figure 3: Interval Plot of Intake 1, Intake 2, ...
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Figure 4: Tukey Simultaneous 95% Cls
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Figure 5: Histogram of Combined Intake Velocity Data
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17170 PERKINS ROAD
BATON ROUGE LA 70810
PHOME {225} 7535-10C0

7 25) 751-2010

b ranr ok oy
Wit/ fwww.c-ka.corn

July 9, 2014 Sent Via Email T e

LAKE CHARLES, LA
Chevron USA N {if’iiiijiiél
17000 Katy Freeway SHREVEPORT 1A
Houston, TX 77094 PHONE 318) 7978636

FAK {318} 798-0478

Attn: Ms. Kathy Dahl

Re: Second Quarter 2014 Entrainment Monitoring Report for the Chevron Jack and St.
Malo Floating Production Unit
CK Project No. 10726

Dear Ms. Dahl:

CK Associates (CK) is providing this letter report to Chevron USA (Chevron) to summarize the
findings of the second quarter 2014 entrainment monitoring event for intake water collected
from the cooling water intake structure (CWIS) aboard the Jack and St. Malo (JSM) floating
production unit (FPU). The JSM FPU is a new fixed facility, for which construction was
commenced after July 17, 2006. Therefore, quarterly entrainment monitoring is required for
the JSM FPU CWIS in accordance with section 12.c.2.ii of the NPDES General Permit for New and
Existing Sources and New Dischargers in the Offshore Subcategory of the Qil and Gas Extraction
Point Source Category for the Western Portion of the Outer Continental Shelf of the Gulf of
Mexico (GMG290000) (general permit).

Sample Collection

Entrainment samples were collected by Chevron personnel from a slip stream of the cooling
water system. The slip stream begins downstream of the CWIS intake screens and upstream of
the facility heat exchanger(s). The slip stream is passed through an entrainment monitoring
device (EMD) consisting of a closed conduit with a 330 micrometer screen in line with the flow
after which the stream is returned to the JSM cooling water system downstream of the facility
heat exchanger(s).

The sampling process began at 14:15 on June 27, 2014 and lasted until 14:15 on June 28, 2014.
The EMD was operated continuously during the sampling period at a flow rate of 13.2 gallons
per minute resulting in an entrainment sample volume of 19,000 gallons. Sample collection
data are summarized in Table 1. Upon sampling termination, the screen was removed from the
EMD and washed of entrained particles into sample jars containing 10% buffered formalin. The
sample jars were packed in an ice chest and shipped to CK for processing and species
identification by a fisheries biologist.
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Sample Results

Samples were analyzed for the presence of eggs and larvae from yellowfin tuna, and red
snapper. These species were identified in the FPU’s general permit application as
representative commercial and recreational species of concern because eggs and larvae of
these species are considered to be most likely to be entrained in the JSM CWIS.

Zero yellowfin tuna eggs/larvae and zero red snapper eggs/larvae were identified during
sample analysis. When normalized to the total facility flow, this entrainment rate accounts to
zero eggs/larvae per cubic meter and approximately zero species of concern entrained per day.
A summary of the entrained species of concern is included in Table 2. Entrained organisms that
were not listed as species of concern, but that were found in the entrainment samples included
copepods, decapods, chaetognatha, and various phytoplankton. These organisms should not
be included as part of the discharge monitoring report submittal because they do not represent
species of commercial, recreational, or forage concern.

Conclusions
Based on the analysis of the entrainment monitoring samples, engineering controls installed at
the JSM FPU CWIS have successfully minimized the potential for environmental damage due to

entrainment in the facility CWIS.

if you have any questions or comments regarding this report, please do not hesitate to contact
me at (255) 755-1000 or via email at Chad.Cristina@C-KA.com.

Sincerely yours,
CK Associates

Chad M. Cristina Ph.D., P.E.
Senior Environmental Engineer

Attachments: As referenced
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Table 1

Sample Collection Data Summary by Quarter

Quarter | Year Start Date and Stop Date and | Flow Rate Sample Collection
Time Time {gal/min) | Volume {MG) Method
6/28/2014 24-hr
2 2014 | 6/27/2014 14:15 14:25 13.2 0.019 Continuous
Table 2
Entrainment Summary by Quarter
Sample
Total Total #
Quarter | Year Species/Family ota Volume © ? 1
Collected Entrained
(MG)
2 2014 Thunnus albacares(yellowfin tuna) o 0.019 0
2 2014 | Lutjanus campechanus(red snapper) 0 0.019 0
2 2014 Total 0 0.019 0

! Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8
MGD for a 91-day quarter
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17170 PERKING ROAD
BATOMN ROUGE LA 70810

FHONE (225) 755-10C0

September 18, 2014 Sent Via Email

Chevron USA
17000 Katy Freeway

SHREVEPORT, LA
Houston, TX 77094 PHONE (18] 797-863¢
Attn: Ms. Kathy Dahl PAKIDTE) 7780478

Re: Third Quarter 2014 Entrainment Monitoring Report for the Chevron Jack and St. Malo
Floating Production Unit
CK Project No. 10726

Dear Ms. Dahl:

CK Associates (CK) is providing this letter report to Chevron USA (Chevron) to summarize the
findings of the third quarter 2014 entrainment monitoring event for intake water collected
from the cooling water intake structure (CWIS) aboard the Jack and St. Malo (JSM) floating
production unit (FPU). The JSM FPU is a new fixed facility, for which construction was
commenced after July 17, 2006. Therefore, quarterly entrainment monitoring is required for
the JSM FPU CWIS in accordance with section 12.c.2.ii of the NPDES General Permit for New and
Existing Sources and New Dischargers in the Offshore Subcategory of the Gil and Gas Extraction
Point Source Category for the Western Portion of the Outer Continental Shelf of the Gulf of
Mexico (GMG290000) (general permit).

Sample Collection

Entrainment samples were collected by Chevron personnel from a slip stream of the cooling
water system. The slip stream begins downstream of the CWIS intake screens and upstream of
the facility heat exchanger(s). The slip stream is passed through an entrainment monitoring
device (EMD) consisting of a closed conduit with a 330 micrometer screen in line with the flow
after which the stream is returned to the JSM cooling water system downstream of the facility
heat exchanger(s).

The sampling process began at 03:00 on August 4, 2014 and lasted until 03:00 on August 5,
2014. The EMD was operated continuously during the sampling period at a flow rate of 13.2
gallons per minute resulting in an entrainment sample volume of 19,000 gallons. Sample
collection data are summarized in Table 1. Upon sampling termination, the screen was
removed from the EMD and washed of entrained particles into sample jars containing 10%
buffered formalin. The sample jars were packed in an ice chest and shipped to CK for
processing and species identification by a fisheries biologist.
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Sample Results

Samples were analyzed for the presence of eggs and larvae from vyellowfin tuna, and red
snapper. These species were identified in the FPU’s general permit application as
representative commercial and recreational species of concern because eggs and larvae of
these species are considered to be most likely to be entrained in the JSM CWIS.

Zero vyellowfin tuna eggs/larvae and zero red snapper eggs/larvae were identified during
sample analysis. When normalized to the total facility flow, this entrainment rate accounts to
zero eggs/larvae per cubic meter and approximately zero species of concern entrained per day.
A summary of the entrained species of concern is included in Table 2. Entrained organisms that
were not listed as species of concern, but that were found in the entrainment samples included
copepods, decapods, chaetognatha, and various phytoplankton. These organisms should not
be included as part of the discharge monitoring report submittal because they do not represent
species of commercial, recreational, or forage concern.

Conclusions
Based on the analysis of the entrainment monitoring samples, engineering controls installed at
the JSM FPU CWIS have successfully minimized the potential for environmental damage due to

entrainment in the facility CWIS.

If you have any questions or comments regarding this report, please do not hesitate to contact
me at (255) 755-1000 or via email at Chad.Cristina@C-KA.com.

Sincerely yours,
CK Associates

Chad M. Cristina Ph.D., P.E.
Senior Environmental Engineer

Attachments: As referenced
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Table 1

Sample Collection Data Summary by Quarter

Quarter | Year Start Date and Stop Date and | Flow Rate Sample Collection
Time Time {gal/min) | Volume {MG) Method
24-hr
3 2014 | 8/4/201403:00 | 8/5/201403:00 13.2 0.019 Continuous
Table 2
Entrainment Summary by Quarter
Sample
Total Total #
Quarter | Year Species/Family ot Volume © ? 1
Collected Entrained
(MG)
3 2014 Thunnus albacares(yellowfin tuna) 0 0.019 0
3 2014 | Lutjanus campechanus(red snapper) 0 0.019 0
3 2014 Total 0 0.01%9 0

! Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8

MGD for a 91-day quarter.
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17170 PERKING ROAD
BATOMN ROUGE LA 70810

FHONE (225) 755-10C0

December 29, 2014

Chevron USA

17000 Katy Freeway
Houston, TX 77094
Attn: Ms. Kathy Dahl

Sent Via Email

PHOME {281) 016

FAX (281} 397-6437

LAKE CHARLES, LA
PHONE {337)625-6577
FAX ({337}1625-¢580

57

SHREVEPORT, LA
PHONE [218) 797-863¢
FAX {318) 798-0478

Re: Fourth Quarter 2014 Entrainment Monitoring Report for the Chevron Jack and St.
Malo Floating Production Unit
CK Project No. 10726

Dear Ms. Dahl:

CK Associates (CK) is providing this letter report to Chevron USA (Chevron) to summarize the
findings of the fourth quarter 2014 entrainment monitoring event for intake water collected
from the cooling water intake structure (CWIS) aboard the Jack and St. Malo (JSM) floating
production unit (FPU). The JSM FPU is a new fixed facility, for which construction was
commenced after July 17, 2006. Therefore, quarterly entrainment monitoring is required for
the JSM FPU CWIS in accordance with section 12.c.2.ii of the NPDES General Permit for New and
Existing Sources and New Dischargers in the Offshore Subcategory of the Oil and Gas Extraction
Point Source Category for the Western Portion of the Quter Continental Shelf of the Gulf of
Mexico (GMG290000) (general permit).

Sample Collection

Entrainment samples were collected by Chevron personnel from a slip stream of the cooling
water system. The slip stream begins downstream of the CWIS intake screens and upstream of
the facility heat exchanger(s). The slip stream is passed through an entrainment monitoring
device (EMD) consisting of a closed conduit with a 330 micrometer screen in line with the flow
after which the stream is returned to the JSM cooling water system downstream of the facility
heat exchanger(s).

The sampling process began at 03:00 on August 4, 2014 and lasted until 03:00 on August 5,
2014. The EMD was operated continuously during the sampling period at a flow rate of 13
gallons per minute resulting in an entrainment sample volume of 19,000 gallons. Sample
collection data are summarized in Table 1. Upon sampling termination, the screen was
removed from the EMD and washed of entrained particles into sample jars containing 10%
buffered formalin. The sample jars were packed in an ice chest and shipped to CK for
processing and species identification by a fisheries biologist.
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Sample Results

Samples were analyzed for the presence of eggs and larvae from vyellowfin tuna, and red
snapper. These species were identified in the FPU’s general permit application as
representative commercial and recreational species of concern because eggs and larvae of
these species are considered to be most likely to be entrained in the JSM CWIS.

Zero vyellowfin tuna eggs/larvae and zero red snapper eggs/larvae were identified during
sample analysis. When normalized to the total facility flow, this entrainment rate amounts to
zero eggs/larvae per cubic meter and zero species of concern entrained per day. A summary of
the entrained species of concern is included in Table 2. Entrained organisms that were not
listed as species of concern, but that were found in the entrainment samples included
polychaets, pteropods, copepods, chaetognaths, amphipods, and five fish species. None of
these organisms should not be included as part of the discharge monitoring report submittal
because they do not represent species of commercial, recreational, or forage concern.

Conclusions

Zero organisms of commercial, recreational, or forage concern were identified in entrainment
samples collected from the JSM FPU during its first three calendar quarters of entrainment
monitoring. Based on the analysis of the entrainment monitoring samples, engineering controls
installed at the JSM FPU CWIS have successfully minimized the potential for environmental
damage due to entrainment in the facility CWIS.

if you have any questions or comments regarding this report, please do not hesitate to contact
me at (255) 755-1000 or via email at Chad.Cristina@C-KA.com.

Sincerely yours,
CK Associates

Chad M. Cristina Ph.D., P.E.
Senior Environmental Engineer

Attachments: As referenced
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Table 1
Sample Collection Data Summary by Quarter

Start Date and Stop Date and Flow Rate Sample Collection
Quarter | Year . . . Volume
Time Time {gal/min) Method
(MG)
24-hr
4 2014 | 11/24/2014 0300 | 11/25/20140300 | 13.2 (est) 0.019 Continuous
Table 2
Entrainment Summary by Quarter
Sample
Total Total #
Quarter | Year Species/Family ota Volume © E.a 1
Collected Entrained
(MG)
2 2014 | Thunnus albacares (yellowfin tuna) o 0.019 0
2 2014 | Lutjanus campechanus(red snapper) 0 0.019 0
3 2014 | Thunnus albacares (yellowfin tuna) 0 0.019 0
3 2014 | Lutjanus campechanus(red snapper) 0 0.019 0
4 2014 | Thunnus albacares (yellowfin tuna) 0 0.019 0
4 2014 | Lutjonus campechanus(red snapper) 0 0.019 0
Total | 2014 | Thunnus albacares {yellowfin tuna) 0 0
Total | 2014 | Lutjonus campechanus{red snapper) 0 0

! Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8
MGD for a 91-day quarter.
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July 23, 2015

Chevron USA

17000 Katy Freeway
Houston, TX 77094
Attn: Ms. Kathy Dahl

Sent Via Email

PHOME {281) 016

FAX (281} 397-6437

LAKE CHARLES, LA
PHONE {337)625-6577
FAX {337)625-6580

SHREVEPORT, LA
PHONE (218) 797-8463¢
FAX {318] 798-C478

Re: Revised First Quarter 2015 Entrainment Monitoring Report for the Chevron Jack and
St. Malo Floating Production Unit
CK Project No. 10726

Dear Ms. Dahl:

CK Associates (CK) is providing this letter report to Chevron USA (Chevron) to summarize the
findings of the first quarter 2015 entrainment monitoring event for intake water collected from
the cooling water intake structure (CWIS) aboard the Jack and St. Malo (JSM) floating
production unit (FPU). The JSM FPU is a new fixed facility, for which construction was
commenced after July 17, 2006. Therefore, quarterly entrainment monitoring is required for
the JSM FPU CWIS in accordance with section 12.c.2.ii of the NPDES General Permit for New and
Existing Sources and New Dischargers in the Offshore Subcategory of the Oil and Gas Extraction
Point Source Category for the Western Portion of the Quter Continental Shelf of the Gulf of
Mexico (GMG290000) (general permit).

Sample Collection

Entrainment samples were collected by Chevron personnel from a slip stream of the cooling
water system. The slip stream begins downstream of the CWIS intake screens and upstream of
the facility heat exchanger(s). The slip stream is passed through an entrainment monitoring
device (EMD) consisting of a closed conduit with a 330 micrometer screen in line with the flow
after which the stream is returned to the JSM cooling water system downstream of the facility
heat exchanger(s).

The sampling process began at 15:00 on January 18, 2015 and lasted until 11:00 on January 19,
2015. The EMD was operated continuously during the sampling period at a flow rate of 13.2
gallons per minute resulting in an entrainment sample volume of 16,000 gallons. Sample
collection data are summarized in Table 1. Upon sampling termination, the screen was
removed from the EMD and washed of entrained particles into sample jars containing 10%
buffered formalin. The sample jars were packed in an ice chest and shipped to CK for
processing and species identification by a fisheries biologist.
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Sample Results

Samples were analyzed for the presence of eggs and larvae from yellowfin tuna, and red
snapper. These species were identified in the FPU’s general permit application as
representative commercial and recreational species of concern because eggs and larvae of
these species are considered to be most likely to be entrained in the JSM CWIS.

Zero yellowfin tuna eggs/larvae and zero red snapper eggs/larvae were identified during
sample analysis. When normalized to the total facility flow, this entrainment rate amounts to
zero eggs/larvae per cubic meter and zero species of concern entrained per day. A summary of
the entrained species of concern is included in Table 2. Entrained organisms that were not
listed as species of concern, but that were found in the entrainment samples included
polychaets, pteropods, copepods, chaetognaths, amphipods, ctenophores and two fish species.
None of these organisms should be included as part of the discharge monitoring report
submittal because they do not represent species of commercial, recreational, or forage
concern.

Conclusions

Zero organisms of commercial, recreational, or forage concern were identified in entrainment
samples collected from the JSM FPU during its first calendar quarter of entrainment monitoring.
Based on the analysis of the entrainment monitoring samples, engineering controls installed at
the JSM FPU CWIS have successfully minimized the potential for environmental damage due to
entrainment in the facility CWIS.

if you have any questions or comments regarding this report, please do not hesitate to contact
me at (255) 755-1000 or via email at Chad.Cristina@C-KA.com.

Sincerely yours,
CK Associates

Chad M. Cristina Ph.D., P.E.
Senior Environmental Engineer

Attachments: As referenced
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Table 1

Sample Collection Data Summary by Quarter

Start Date and Stop Date and Flow Rate Sample Collection
Quarter | Year . . . Volume
Time Time {(gal/min) Method
(MG)
1 2015 | 1/18/2015 1500 1/19/2015 1100 13.2 (est) 0.016 Composite
Table 2
Entrainment Summary by Quarter
. . Total Sample Total #
Quarter | Year Species/Family Volume .
Collected Entrained
(MG)
1 2015 | Thunnus albacares (yellowfin tuna) 0 0.016 0
1 2015 | Lutjanus campechanus(red snapper) 0 0.016 0
Total | 2014 | Thunnus albacares {yellowfin tuna) 0 0
Total | 2014 | Lutjonus campechanus{red snapper) 0 1]

Tprojected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8
MGD for a 91-day quarter.
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17170 PERKINS ROAD
BATON ROUGE LA 70810
PHOMNE {225} 7535-1000
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July 23, 2015

Chevron USA

100 Northpark Blvd.
Houston, TX 70433
Attn: Jim Floyd

Sent Via Email

PHOME {281) 016

FAX (281} 397-6437

LAKE CHARLES, LA
PHONE {337)625-6577
FAX {337)625-6580

SHREVEPORT, LA
PHONE (218) 797-8463¢
FAX {318] 798-C478

Re: Revised Second Quarter 2015 Entrainment Monitoring Report for the Chevron Jack
and St. Malo Floating Production Unit
CK Project No. 10726

Dear Ms. Dahl:

CK Associates (CK) is providing this letter report to Chevron USA (Chevron) to summarize the
findings of the second quarter 2015 entrainment monitoring event for intake water collected
from the cooling water intake structure (CWIS) aboard the Jack and St. Malo (JSM) floating
production unit (FPU). The JSM FPU is a new fixed facility, for which construction was
commenced after July 17, 2006. Therefore, quarterly entrainment monitoring is required for
the JSM FPU CWIS in accordance with section 12.c.2.ii of the NPDES General Permit for New and
Existing Sources and New Dischargers in the Offshore Subcategory of the Oil and Gas Extraction
Point Source Category for the Western Portion of the Quter Continental Shelf of the Gulf of
Mexico (GMG290000) (general permit).

Sample Collection

Entrainment samples were collected by Chevron personnel from a slip stream of the cooling
water system. The slip stream begins downstream of the CWIS intake screens and upstream of
the facility heat exchanger(s). The slip stream is passed through an entrainment monitoring
device (EMD) consisting of a closed conduit with a 330 micrometer screen in line with the flow
after which the stream is returned to the JSM cooling water system downstream of the facility
heat exchanger(s).

The sampling process began at 03:00 on April 6, 2015 and lasted until 21:00 that evening. The
EMD was operated continuously during the sampling period at a flow rate of 13.2 gallons per
minute resulting in an entrainment sample volume of 16,000 gallons. Sample collection data
are summarized in Table 1. Upon sampling termination, the screen was removed from the EMD
and washed of entrained particles into sample jars containing 10% buffered formalin. The
sample jars were packed in an ice chest and shipped to CK for processing and species
identification by a fisheries biologist.
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Sample Results

Samples were analyzed for the presence of eggs and larvae from yellowfin tuna, and red
snapper. These species were identified in the FPU’s general permit application as
representative commercial and recreational species of concern because eggs and larvae of
these species are considered to be most likely to be entrained in the JSM CWIS.

Zero yellowfin tuna eggs/larvae and zero red snapper eggs/larvae were identified during
sample analysis. When normalized to the total facility flow, this entrainment rate amounts to
zero eggs/larvae per cubic meter and zero species of concern entrained per day. A summary of
the entrained species of concern is included in Table 2. Entrained organisms that were not
listed as species of concern, but that were found in the entrainment samples included
copepods, pteropods, amphipods, chaetognaths, ctenophores. Additionally, one damaged fish
larva was observed, although the species was unable to be identified. None of these organisms
should be included as part of the discharge monitoring report submittal because they do not
represent species of commercial, recreational, or forage concern.

Conclusions

Zero organisms of commercial, recreational, or forage concern were identified in entrainment
samples collected from the JSM FPU during its first calendar quarter of entrainment monitoring.
Based on the analysis of the entrainment monitoring samples, engineering controls installed at
the JSM FPU CWIS have successfully minimized the potential for environmental damage due to
entrainment in the facility CWIS.

if you have any questions or comments regarding this report, please do not hesitate to contact
me at (255) 755-1000 or via email at Chad.Cristina@C-KA.com.

Sincerely yours,
CK Associates

Chad M. Cristina Ph.D., P.E.
Senior Environmental Engineer

Attachments: As referenced
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Table 1
Sample Collection Data Summary by Quarter

S I
Start Date and Stop Date and Flow Rate ample Collection
Quarter | Year . . . Volume
Time Time (gal/min) Method
(MG)
2 2015 4/6/15 0300 4/6/15 2100 13.2 (est) 0.016 Composite
Table 2
Entrainment Summary by Quarter
Sample
Quarter | Year Species/Family Total Volume TOt?I # "
Collected Entrained
(MG)
1 2015 | Thunnus albacares (yellowfin tuna) 0 0.016 0
1 2015 | Lutjanus campechanus(red snapper) 0 0.016 o
2 2015 | Thunnus albacares (yellowfin tuna) 0 0.016 0
2 2015 | Lutjanus campechanus(red snapper) o] 0.016 0
Total | 2015 | Thunnus albacares (yellowfin tuna) 0 N/A 0
Total | 2015 | Lutjanus campechanus(red snapper) 0 N/A 0

Tprojected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8
MGD for a 91-day quarter.
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17170 PERKINS ROAD
BATON ROUGE LA 70810
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July 23, 2015

Chevron USA

100 Northpark Blvd.
Houston, TX 70433
Attn: Jim Floyd

Sent Via Email

PHOME {281) 016

FAX (281} 397-6437

LAKE CHARLES, LA
PHONE {337)625-6577
FAX {337)625-6580

SHREVEPORT, LA
PHONE (218) 797-8463¢
FAX {318] 798-C478

Re: Third Quarter 2015 Entrainment Monitoring Report for the Chevron Jack and St. Malo
Floating Production Unit
CK Project No. 10726

Dear Mr. Floyd:

CK Associates (CK) is providing this letter report to Chevron USA (Chevron) to summarize the
findings of the third quarter 2015 entrainment monitoring event for intake water collected
from the cooling water intake structure (CWIS) aboard the Jack and St. Malo (JSM) floating
production unit (FPU). The JSM FPU is a new fixed facility, for which construction was
commenced after July 17, 2006. Therefore, quarterly entrainment monitoring is required for
the JSM FPU CWIS in accordance with section 12.c.2.ii of the NPDES General Permit for New and
Existing Sources and New Dischargers in the Offshore Subcategory of the Oil and Gas Extraction
Point Source Category for the Western Portion of the Quter Continental Shelf of the Gulf of
Mexico (GMG290000) (general permit), effective October 1, 2012.

Sample Collection

Entrainment samples were collected by Chevron personnel from a slip stream of the cooling
water system. The slip stream begins downstream of the CWIS intake screens and upstream of
the facility heat exchanger(s). The slip stream is passed through an entrainment monitoring
device (EMD) consisting of a closed conduit with a 330 micrometer screen in line with the flow
after which the stream is returned to the JSM cooling water system downstream of the facility
heat exchanger(s).

The sampling process began at 13:00 on July 4, 2015 and lasted until 07:00 July 5, 2015. The
EMD was operated continuously during the sampling period at a flow rate of 11.0 gallons per
minute resulting in an entrainment sample volume of 12,000 gallons. Sample collection data
are summarized in Table 1. Upon sampling termination, the screen was removed from the EMD
and washed of entrained particles into sample jars containing 10% buffered formalin. The
sample jars were packed in an ice chest and shipped to CK for processing and species
identification by a fisheries biologist. See attachments A and B for a copy of the field data sheet
and chain of custody documentation respectively.
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Sample Results

Samples were analyzed for the presence of eggs and larvae from yellowfin tuna, and red
snapper. These species were identified in the FPU’s general permit application as
representative commercial and recreational species of concern because eggs and larvae of
these species are considered to be most likely to be entrained in the JSM CWIS.

Zero yellowfin tuna eggs/larvae and zero red snapper eggs/larvae were identified during
sample analysis. When normalized to the total facility flow, this entrainment rate amounts to
zero eggs/larvae per cubic meter and zero species of concern entrained per day. A summary of
the entrained species of concern is included in Table 2. Entrained organisms that were not
listed as species of concern, but that were found in the entrainment samples included
chaetognatha, copepods, amphipods, Lucifer faxoni. Additionally, three scaridae larvae was
observed, although the species was unable to be identified. None of these organisms should be
included as part of the discharge monitoring report submittal because they do not represent
important commercial and recreational species of concern.

Conclusions

Zero organisms of important commercial and recreational species of concern were identified in
entrainment samples collected from the JSM FPU during its third calendar quarter of
entrainment monitoring. Based on the analysis of the entrainment monitoring samples,
engineering controls installed at the JSM FPU CWIS have successfully minimized the potential
for environmental, socioeconomic, and ecological damage due to entrainment in the facility
CWIS.

if you have any questions or comments regarding this report, please do not hesitate to contact
me at (255) 755-1000 or via email at James.Durbin@c-ka.com .

Sincerely yours,
CK Associates

James L. Durbin
Senior Environmental Scientist

Attachments: As referenced
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Table 1

Sample Collection Data Summary by Quarter

Quarter | Year Start Date and Stop Date and Flow Rate Sample Collection
Time Time (gal/min) | Volume (MG) Method
3 2015 7/4/15 1300 7/5/15 0700 11.0 (est) 0.012 Composite
Table 2
Entrainment Summary by Quarter
Sample
Quarter | Year Species/Family CoTII(;t(:a’c‘ed VquFr)ne Erj:c?;?rllfdl
(MG)

1 2015 | Thunnus albacares (yellowfin tuna) 0 0.016 o
1 2015 | Lutjanus campechanus(red snapper) 0 0.016 0
2 2015 | Thunnus albacares (yellowfin tuna) 0 0.016 o
2 2015 | Lutjanus campechanus(red snapper) 0 0.016 0
3 2015 | Thunnus albacares (yellowfin tuna) o] 0.012 0
3 2015 | Lutjanus campechanus(red snapper) 0 0.012 0
Total | 2015 | Thunnus albacares {yellowfin tuna) 0 N/A 0
Total | 2015 | Lutjanus campechanus{red snapper) 0 N/A ]

! Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8
MGD for a 91-day quarter.
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ATTACHMENT A
DATA SHEET FOR SAMPLE EVENT
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Artachment A - Example Data Sheet
Conling Water intake Structure Entrainmeant Sampling and Monitoring Procedures
Chawron North America Fxploration end Production Company Deepwater
Jack 5t Malo Platform
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ATTACHMENT B
CHAIN-OF-CUSTODY FOR SAMPLE EVENT
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ENVIRONMENTAL & ENGINEERING
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in our D Baton Rouge, [ ] Lake Charles, [ Shreveport, (] Houston Office
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ATTACHMENT C
FIELD OBSERVATIONS DURING SAMPLING
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Subject: JSM Entrainment Sample-Attachment A

From: Rodrigue, Clay W. (wrod) [mailto:WROD@chevron.com]
Sent: Thursday, July 09, 2015 3:56 PM

To: Kunjappy, Raj

Subject: RE: JSM Entrainment Sample-Attachment A

Raj, Speaking with John Berry.
1. No obstructions in the meter or the hoses.
2. The assembly has no devices that require calibration, the flow meter is a replaceable type and is functioning
now.
3. See above.
Both gentlemen report that the screen was intact during the collection procedure.
5. Noincident or situation occurred that would that draw any attention to the lowered count. Pumps stayed online
with no shut-ins or swaps.
Both indicated a light coating of the material was noted. Let me know if you feel another sample is needed.

B

From: Kunjappy, Raj

Sent: Thursday, July 09, 2015 3:03 PM

To: Rodrigue, Clay W. {wrod)

Cc: Floyd, Jim

Subject: RE: JSM Entrainment Sample-Attachment A

If we can evaluate the sample procedure and ensure none of the following occurred:

(1) possible flow meter obstruction due to aguatic vegetation or other debris on the propeller
(2) malfunctioning or damaged flow meters;

(3) any equipment used that requires calibration and is not properly calibrated;

(4) damaged (torn) screening found after a sample is collected;

(5) any incident or situation which may result in the collection of unreliable data;

I am leaning towards having the lab analyze if we can confirm the above.

Thank you,
Raj Kunjappy
HES Specialist- Water/NPDES

Gulf of Mexico Business Unit

Chevron North America Exploration and Production Company
(a Chevron U.S.A. Inc division)

100 Northpark Boulevard (COV114/122B)

Covington, LA 70433

0:985-773-7283

C: 985-377-6991

raj.kunjappy@chevron.com

From: Rodrigue, Clay W. {wrod)
Sent: Thursday, July 09, 2015 2:50 PM

Sierra Club v. EPA 18cv3472 NDCA Tiers 8&9
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To: Kunjappy, Raj
Subject: RE: JSM Entrainment Sample-Attachment A

Raj, I just spoke with Isaac and he commented that he noticed little was caught in the sample he recovered. Also spoke
with John separately and he noted the same. Neither felt the necessity to include it in the note section, though they
both said it was just out of the ordinary.

From: Kunjappy, Raj

Sent: Thursday, July 09, 2015 2:05 PM

To: Rodrigue, Clay W. (wrod)

Subject: JSM Entrainment Sample-Attachment A

Clay,
Do you have a document referred to as “Attachment A” that was filled out? If you do, could you send it to me? See the
second page of the attachment.

Thank you,
Raj Kunjappy
HES Specialist- Water/NPDES

Gulf of Mexico Business Unit

Chevron North America Exploration and Production Company
(a Chevron U.S.A. Inc division)

100 Northpark Boulevard (COV114/1228B)

Covington, LA 70433

0:985-773-7283

C: 985-377-6991

raj.kunjappy@chevron.com
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July 23, 2015

Chevron USA

100 Northpark Blvd.
Houston, TX 70433
Attn: Jim Floyd

Sent Via Email

PHOME {281) 016

FAX (281} 397-6437

LAKE CHARLES, LA
PHONE {337)625-6577
FAX {337)625-6580

SHREVEPORT, LA
PHONE (218) 797-8463¢
FAX {318] 798-C478

Re: Third Quarter 2015 Entrainment Monitoring Report for the Chevron Jack and St. Malo
Floating Production Unit
CK Project No. 10726

Dear Mr. Floyd:

CK Associates (CK) is providing this letter report to Chevron USA (Chevron) to summarize the
findings of the third quarter 2015 entrainment monitoring event for intake water collected
from the cooling water intake structure (CWIS) aboard the Jack and St. Malo (JSM) floating
production unit (FPU). The JSM FPU is a new fixed facility, for which construction was
commenced after July 17, 2006. Therefore, quarterly entrainment monitoring is required for
the JSM FPU CWIS in accordance with section 12.c.2.ii of the NPDES General Permit for New and
Existing Sources and New Dischargers in the Offshore Subcategory of the Oil and Gas Extraction
Point Source Category for the Western Portion of the Quter Continental Shelf of the Gulf of
Mexico (GMG290000) (general permit), effective October 1, 2012.

Sample Collection

Entrainment samples were collected by Chevron personnel from a slip stream of the cooling
water system. The slip stream begins downstream of the CWIS intake screens and upstream of
the facility heat exchanger(s). The slip stream is passed through an entrainment monitoring
device (EMD) consisting of a closed conduit with a 330 micrometer screen in line with the flow
after which the stream is returned to the JSM cooling water system downstream of the facility
heat exchanger(s).

The sampling process began at 13:00 on July 4, 2015 and lasted until 07:00 July 5, 2015. The
EMD was operated continuously during the sampling period at a flow rate of 11.0 gallons per
minute resulting in an entrainment sample volume of 12,000 gallons. Sample collection data
are summarized in Table 1. Upon sampling termination, the screen was removed from the EMD
and washed of entrained particles into sample jars containing 10% buffered formalin. The
sample jars were packed in an ice chest and shipped to CK for processing and species
identification by a fisheries biologist. See attachments A and B for a copy of the field data sheet
and chain of custody documentation respectively.
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Sample Results

Samples were analyzed for the presence of eggs and larvae from yellowfin tuna, and red
snapper. These species were identified in the FPU’s general permit application as
representative commercial and recreational species of concern because eggs and larvae of
these species are considered to be most likely to be entrained in the JSM CWIS.

Zero yellowfin tuna eggs/larvae and zero red snapper eggs/larvae were identified during
sample analysis. When normalized to the total facility flow, this entrainment rate amounts to
zero eggs/larvae per cubic meter and zero species of concern entrained per day. A summary of
the entrained species of concern is included in Table 2. Entrained organisms that were not
listed as species of concern, but that were found in the entrainment samples included
chaetognatha, copepods, amphipods, Lucifer faxoni. Additionally, three scaridae larvae was
observed, although the species was unable to be identified. None of these organisms should be
included as part of the discharge monitoring report submittal because they do not represent
important commercial and recreational species of concern.

Conclusions

Zero organisms of important commercial and recreational species of concern were identified in
entrainment samples collected from the JSM FPU during its third calendar quarter of
entrainment monitoring. Based on the analysis of the entrainment monitoring samples,
engineering controls installed at the JSM FPU CWIS have successfully minimized the potential
for environmental, socioeconomic, and ecological damage due to entrainment in the facility
CWIS.

if you have any questions or comments regarding this report, please do not hesitate to contact
me at (255) 755-1000 or via email at James.Durbin@c-ka.com .

Sincerely yours,
CK Associates

James L. Durbin
Senior Environmental Scientist

Attachments: As referenced
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Table 1

Sample Collection Data Summary by Quarter

Quarter | Year Start Date and Stop Date and Flow Rate Sample Collection
Time Time (gal/min) | Volume (MG) Method
3 2015 7/4/15 1300 7/5/15 0700 11.0 (est) 0.012 Composite
Table 2
Entrainment Summary by Quarter
Sample
Quarter | Year Species/Family CoTII(;t(:a’c‘ed VquFr)ne Erj:c?;?rllfdl
(MG)

1 2015 | Thunnus albacares (yellowfin tuna) 0 0.016 o
1 2015 | Lutjanus campechanus(red snapper) 0 0.016 0
2 2015 | Thunnus albacares (yellowfin tuna) 0 0.016 o
2 2015 | Lutjanus campechanus(red snapper) 0 0.016 0
3 2015 | Thunnus albacares (yellowfin tuna) o] 0.012 0
3 2015 | Lutjanus campechanus(red snapper) 0 0.012 0
Total | 2015 | Thunnus albacares {yellowfin tuna) 0 N/A 0
Total | 2015 | Lutjanus campechanus{red snapper) 0 N/A ]

! Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8
MGD for a 91-day quarter.
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Artachment A - Example Data Sheet
Conling Water intake Structure Entrainmeant Sampling and Monitoring Procedures
Chawron North America Fxploration end Production Company Deepwater
Jack 5t Malo Platform
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Sample Collection Flow Rate ff @l /;'W sy
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4 7

Sample Event End Time and Date e o S5 ,/Z "
¥ f' B

Weather Conditions during esch

eyele {?&;M
Mumber of Sample Jars Filled if
Sampie Colection Method @uﬁfﬁ {gi; %&w& ?%m gg‘{?f ?éﬁﬁﬁf Frourg
Other Notes Relevant to Sampling
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Subject: JSM Entrainment Sample-Attachment A

From: Rodrigue, Clay W. (wrod) [mailto:WROD@chevron.com]
Sent: Thursday, July 09, 2015 3:56 PM

To: Kunjappy, Raj

Subject: RE: JSM Entrainment Sample-Attachment A

Raj, Speaking with John Berry.
1. No obstructions in the meter or the hoses.
2. The assembly has no devices that require calibration, the flow meter is a replaceable type and is functioning
now.
3. See above.
Both gentlemen report that the screen was intact during the collection procedure.
5. Noincident or situation occurred that would that draw any attention to the lowered count. Pumps stayed online
with no shut-ins or swaps.
Both indicated a light coating of the material was noted. Let me know if you feel another sample is needed.

B

From: Kunjappy, Raj

Sent: Thursday, July 09, 2015 3:03 PM

To: Rodrigue, Clay W. {wrod)

Cc: Floyd, Jim

Subject: RE: JSM Entrainment Sample-Attachment A

If we can evaluate the sample procedure and ensure none of the following occurred:

(1) possible flow meter obstruction due to aguatic vegetation or other debris on the propeller
(2) malfunctioning or damaged flow meters;

(3) any equipment used that requires calibration and is not properly calibrated;

(4) damaged (torn) screening found after a sample is collected;

(5) any incident or situation which may result in the collection of unreliable data;

I am leaning towards having the lab analyze if we can confirm the above.

Thank you,
Raj Kunjappy
HES Specialist- Water/NPDES

Gulf of Mexico Business Unit

Chevron North America Exploration and Production Company
(a Chevron U.S.A. Inc division)

100 Northpark Boulevard (COV114/122B)

Covington, LA 70433

0:985-773-7283

C: 985-377-6991

raj.kunjappy@chevron.com

From: Rodrigue, Clay W. {wrod)
Sent: Thursday, July 09, 2015 2:50 PM
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To: Kunjappy, Raj
Subject: RE: JSM Entrainment Sample-Attachment A

Raj, I just spoke with Isaac and he commented that he noticed little was caught in the sample he recovered. Also spoke
with John separately and he noted the same. Neither felt the necessity to include it in the note section, though they
both said it was just out of the ordinary.

From: Kunjappy, Raj

Sent: Thursday, July 09, 2015 2:05 PM

To: Rodrigue, Clay W. (wrod)

Subject: JSM Entrainment Sample-Attachment A

Clay,
Do you have a document referred to as “Attachment A” that was filled out? If you do, could you send it to me? See the
second page of the attachment.

Thank you,
Raj Kunjappy
HES Specialist- Water/NPDES

Gulf of Mexico Business Unit

Chevron North America Exploration and Production Company
(a Chevron U.S.A. Inc division)

100 Northpark Boulevard (COV114/1228B)

Covington, LA 70433

0:985-773-7283

C: 985-377-6991

raj.kunjappy@chevron.com
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17170 PERKING ROAD
BATOMN ROUGE LA 70810

FHONE (225) 755-10C0

October 30, 2015

Chevron USA

100 Northpark Blvd.
Houston, TX 70433
Attn: Jim Floyd

Sent Via Email

PHOME {281) 016

FAX (281} 397-6437

LAKE CHARLES, LA
PHONE {337)625-6577
FAX ({337}1625-¢580

57

SHREVEPORT, LA
PHONE [218) 797-863¢
FAX {318) 798-0478

Re: Fourth Quarter 2015 Entrainment Monitoring Report for the Chevron Jack and St.
Malo Floating Production Unit
CK Project No. 10726

Dear Mr. Floyd:

CK Associates (CK) is providing this letter report to Chevron USA (Chevron) to summarize the
findings of the fourth quarter 2015 entrainment monitoring event for intake water collected
from the cooling water intake structure (CWIS) aboard the Jack and St. Malo (JSM) floating
production unit (FPU). The JSM FPU is a new fixed facility, for which construction was
commenced after July 17, 2006. Therefore, quarterly entrainment monitoring is required for
the JSM FPU CWIS in accordance with section 12.c.2.ii of the NPDES General Permit for New and
Existing Sources and New Dischargers in the Offshore Subcategory of the Oil and Gas Extraction
Point Source Category for the Western Portion of the Quter Continental Shelf of the Gulf of
Mexico (GMG290000) (general permit), effective October 1, 2012.

Sample Collection

Entrainment samples were collected by Chevron personnel from a slip stream of the cooling
water system. The slip stream begins downstream of the CWIS intake screens and upstream of
the facility heat exchanger(s). The slip stream is passed through an entrainment monitoring
device (EMD) consisting of a closed conduit with a 330 micrometer screen in line with the flow
after which the stream is returned to the JSM cooling water system downstream of the facility
heat exchanger(s).

The sampling process began at 19:00 on October 5, 2015 and lasted until 19:00 on October 6,
2015. The EMD was operated continuously during the sampling period at a flow rate of 19.0
gallons per minute resulting in an entrainment sample volume of 27,360 gallons. Sample
collection data are summarized in Table 1. Upon sampling termination, the screen was
removed from the EMD and washed of entrained particles into sample jars containing 10%
buffered formalin. The sample jars were packed in an ice chest and shipped to CK for
processing and species identification by a fisheries biclogist. See attachments A and B for a
copy of the field data sheet and chain of custody documentation respectively.
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Sample Results

Samples were analyzed for the presence of eggs and larvae from yellowfin tuna, and red
snapper. These species were identified in the FPU’s general permit application as
representative commercial and recreational species of concern because eggs and larvae of
these species are considered to be most likely to be entrained in the JSM CWIS.

Zero yellowfin tuna eggs/larvae and zero red snapper eggs/larvae were identified during
sample analysis. When normalized to the total facility flow, this entrainment rate amounts to
zero eggs/larvae per cubic meter and zero species of concern entrained per day. A summary of
the entrained species of concern is included in Table 2. Entrained organisms that were not
listed as species of concern, but that were found in the entrainment samples included
ctenophores, copepods, pteropods amphipods, Lucifer faxoni. Additionally, one Stomatopod
(mantis shrimp) probably Squilla empusa stage 1l larvae, one Xanthidae crab probably
Hexapanopeus angustifrons Megalop stage, two Brevooitia spp. larvae, and two Haemulidae
larvae too damaged to identify. None of these organisms should be included as part of the
discharge monitoring report submittal because they do not represent important commercial
and recreational species of concern.

Conclusions

Zero organisms of important commercial and recreational species of concern were identified in
entrainment samples collected from the IJSM FPU during its fourth calendar quarter of
entrainment monitoring. Based on the analysis of the entrainment monitoring samples,
engineering controls installed at the JSM FPU CWIS have successfully minimized the potential
for environmental, socioeconomic, and ecological damage due to entrainment in the facility
CWIS.

if you have any questions or comments regarding this report, please do not hesitate to contact
me at (255) 755-1000 or via email at James.Durbin@c-ka.com .

Sincerely yours,
CK Associates

%m«,ff /M

James L. Durbin
Senior Environmental Scientist

Attachments: As referenced
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Table 1

Sample Collection Data Summary by Quarter

Quarter | Year Start Date and Stop Date and Flow Rate Sample Collection
Time Time {gal/min) | Volume (MG) Method
4 2015 10/5/15 1900 10/6/15 1900 19.0 (est) 0.027 Composite
Table 2
Entrainment Summary by Quarter
Sample
Quarter | Year Species/Family CoWI_I:ccTed Volurr;e Erj:(?;?r'\:dl
(MG)

1 2015 | Thunnus albacares (yellowfin tuna) 0 0.016 0
1 2015 | Lutjanus campechanus(red snapper) 0 0.016 0
2 2015 | Thunnus albacares (yellowfin tuna) 0 0.016 0
2 2015 | Lutjanus campechanus(red snapper) 0 0.016 0
3 2015 | Thunnus albacares (yellowfin tuna) 0 0.012 0
3 2015 | Lutjonus campechanus(red snapper) 0 0.012 0
4 2015 | Thunnus albacares (yellowfin tuna) 0 0.027 0
4 2015 | Lutjanus campechanus(red snapper) 0 0.027 0
Total | 2015 | Thunnus albacares {yellowfin tuna) 0 N/A 0
Total | 2015 | Lutjonus campechanus{red snapper) 0 N/A 0

! Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8
MGD for a 91-day quarter.
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Attachment A Data Sheet

Cooling Water lnfake Structure Entrainment Sampling and Monitoring Procedures
Chevron North America Exploration and Production Company Deepwater

Collection Date

Project Number

Names of Personnel Collecting
Samples

Sample Collection Flow Rate
Sample Event Start Time and Date
Sample Event End Time and Date

Weather Conditions during each
cycle

Number of Sample Jars Filled
Sample Collection Method

Other Notes Relevant to Sampling
Event

Sierra Club v. EPA 18cv3472 NDCA

Jack St. Malo Platform
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ATTACHMENT B
CHAIN-OF-CUSTODY FOR SAMPLE EVENT
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. . PHOME {281) 397-9014

February 2, 2016 Sent Via Email FAX (281) 397-6537

LAKE CHARLES, LA

PHONE (337)625-4577

Chevron USA FAX {327)625-4580
100 Northpark Blvd.

) SHREVEPORT, LA

Covington, LA 70433 PHONE (218) 797-863¢

FAX {318) 798-0478

Attn: Jim Floyd

Re: First Quarter 2016 Entrainment Monitoring Report for the Chevron Jack and St. Malo
Floating Production Unit
CK Project No. 10726

Dear Mr. Floyd:

CK Associates (CK) is providing this letter report to Chevron USA (Chevron) to summarize the
findings of the first quarter 2016 entrainment monitoring event for intake water collected from
the cooling water intake structure (CWIS) aboard the lJack and St. Malo (JSM) floating
production unit (FPU). The JSM FPU is a fixed facility, for which construction was commenced
after July 17, 2006. Therefore, quarterly entrainment monitoring is required for the JSM FPU
CWIS in accordance with section 12.c.2.ii of the NPDES General Permit for New and Existing
Sources and New Dischargers in the Offshore Subcategory of the Gil and Gas Extraction Point
Source Category for the Western Portion of the Outer Continental Shelf of the Gulf of Mexico
(GMG290000) (general permit), effective October 1, 2012.

Sample Collection

Entrainment samples were collected by Chevron personnel from a slip stream of the cooling
water system. The slip stream begins downstream of the CWIS intake screens and upstream of
the facility heat exchanger(s). The slip stream is passed through an entrainment monitoring
device (EMD) consisting of a closed conduit with a 330 micrometer screen in line with the flow
after which the stream is returned to the JSM cooling water system downstream of the facility
heat exchanger(s).

The sampling process began at 0600 hours on January 6, 2016 and lasted until 0000 hours on
January 7, 2016. The EMD was operated continuously during the sampling period at a flow rate
of 19.0 gallons per minute resulting in an entrainment sample volume of 20,520 gallons.
Sample collection data are summarized in Table 1. Upon sampling termination, the screen was
removed from the EMD and washed of entrained particles into sample jars containing 10%
buffered formalin. The sample jars were packed in an ice chest and shipped to CK for
processing and species identification by a fisheries biologist. See attachments A and B for a
copy of the field data sheet and chain of custody documentation respectively.
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Sample Results

Samples were analyzed for the presence of eggs and larvae from yellowfin tuna, and red
snapper. These species were identified in the FPU’s general permit application as
representative commercial and recreational species of concern because eggs and larvae of
these species are considered to be most likely to be entrained in the JSM CWIS.

Zero yellowfin tuna eggs/larvae and zero red snapper eggs/larvae were identified during
sample analysis. When normalized to the total facility flow, this entrainment rate amounts to
zero eggs/larvae per cubic meter and zero species of concern entrained per day. A summary of
the entrained species of concern is included in Table 2. Entrained organisms that were not
listed as species of concern, but that were found in the entrainment samples included
ctenophores, copepods, pteropods chaetognaths. Additionally, one Scaridae larva and three
Mugilidae larvae. None of these organisms should be included as part of the discharge
monitoring report submittal because they do not represent important commercial and
recreational species of concern.

Conclusions

Zero organisms of important commercial and recreational species of concern were identified in
entrainment samples collected from the JSM FPU during its first calendar quarter of
entrainment monitoring. Based on the analysis of the entrainment monitoring samples,
engineering controls installed at the JSM FPU CWIS have successfully minimized the potential
for environmental, socioeconomic, and ecological damage due to entrainment in the facility
CWIS.

if you have any questions or comments regarding this report, please do not hesitate to contact
me at (255) 755-1000 or via email at James.Durbin@c-ka.com .

Sincerely yours,
CK Associates

%‘meﬁ{ /M

James L. Durbin
Senior Environmental Scientist

Attachments: As referenced
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Table 1

Sample Collection Data Summary by Quarter

Quarter | Year Start Date and Stop Date and Flow Rate Sample Collection
Time Time {gal/min) | Volume (MG) Method
1 2016 01/6/16 0600 01/7/16 0000 19.0 (est) 0.020 Composite
Table 2
Entrainment Summary by Quarter
Sample
Quarter | Year Species/Family Total Volume TOt?‘ # 1
Collected Entrained
(MG)

1 2016 | Thunnus albacares (yellowfin tuna) o 0.020 0

1 2016 | Lutjanus campechanus(red snapper) 0 0.020 0

Total | 2016 | Thunnus albacares {yellowfin tuna) 0 N/A 0

Total | 2016 | Lutjonus campechanus{red snapper) 0 N/A 0

! Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8
MGD for a 91-day quarter.
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Attachment A Data Sheet
Cooling Water Intake Structure Entrainment Sampling and Monitoring Procedures
Chevron North America Exploration and Production Company Deepwater
Jack St. Malo Platform '

1/6/2016

Collection Date

Project Number \ Dvl Qkﬁ

Names of Personnel Collecting

Kent Ertan, Clark Bergeron, Clint Ward

Samples

Sample Collection Flow Rate ~ \C}\ (’j P V’\j\
Sample Event Start Time and Date- 1-6-2016 OO0 Aqa
Sample Event End Time and Date - 1-7-2016 LD OO hum

Weather Conditions during each
5'---7' seas Clear sky 75 degrees

cycle
» 4
Number of Sample Jars Filled
Sample Collection Method Side Stream

Other Notes Relevant to Sampling
Event Normal operations. No facility upset Sea water

Lift Pump on line entire time.

Flow Rate unknown. Operators commented

valves were open as on the last sample
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Sierra Club v. EPA 18cv3472 NDCA

PHOME {281) 016

May 10, 2016 Sent Via Email

FAX {ZB1) 397-6437

LAKE CHARLES, LA

PHONE (337)625-6577
Chevron USA FAX {337)625-6580

100 Northpark Blvd.
) SHREVEPORT, LA
Covington, LA 70433 PHONE (218) 797-863¢
PAX {218] 798-0478

Attn: Jim Floyd

Re: Second Quarter 2016 Entrainment Monitoring Report for the Chevron Jack and St.
Malo Floating Production Unit
CK Project No. 10726

Dear Mr. Floyd:

CK Associates (CK) is providing this letter report to Chevron USA (Chevron) to summarize the
findings of the second quarter 2016 entrainment monitoring event for intake water collected
from the cooling water intake structure (CWIS) aboard the Jack and St. Malo (JSM) floating
production unit (FPU). The JSM FPU is a fixed facility, for which construction was commenced
after July 17, 2006. Therefore, quarterly entrainment monitoring is required for the JSM FPU
CWIS in accordance with section 12.c.2.ii of the NPDES General Permit for New and Existing
Sources and New Dischargers in the Offshore Subcategory of the Oil and Gas Extraction Point
Source Category for the Western Portion of the Outer Continental Shelf of the Gulf of Mexico
(GMG290000) (general permit), effective October 1, 2012.

Sample Collection

Entrainment samples were collected by Chevron personnel from a slip stream of the cooling
water system. The slip stream begins downstream of the CWIS intake screens and upstream of
the facility heat exchanger(s). The slip stream is passed through an entrainment monitoring
device (EMD) consisting of a closed conduit with a 330 micrometer screen in line with the flow
after which the stream is returned to the JSM coocling water system downstream of the facility
heat exchanger(s).

The sampling process began at 2000 hours on April 5, 2016 and lasted until 2000 hours on April
6, 2016. The EMD was operated continuously during the sampling period at a flow rate of 7.0
gallons per minute resulting in an entrainment sample volume of 10,080 gallons. Sample
collection data are summarized in Table 1. Upon sampling termination, the screen was
removed from the EMD and washed of entrained particles into sample jars containing 10%
buffered formalin. The sample jars were packed in an ice chest and shipped to CK for
processing and species identification by a fisheries biologist. See attachments A and B for a
copy of the field data sheet and chain of custody documentation respectively.
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Sample Results

Samples were analyzed for the presence of eggs and larvae from yellowfin tuna, and red
snapper. These species were identified in the FPU’s general permit application as key
representative commercial and recreational species of concern because eggs and larvae of
these species are considered to be most likely to be entrained in the JSM CWIS.

Zero vyellowfin tuna eggs/larvae and zero red snapper eggs/larvae were identified during
sample analysis. When normalized to the total facility flow, this entrainment rate amounts to
zero eggs/larvae per cubic meter and zero key species of concern entrained per day. A
summary of the entrained key species of concern is included in Table 2. In addition to any key
species of concern identified, there were other ichthyoplankton observed in the sample. Two
additional fish eggs were found; however, they could not be identified because of the lack of
development structures. There were no additional fish larvae observed in the sample, see Table
3. Other entrained organisms that were not listed as key species of concern and are not
ichthyoplankton, but that were found in the entrainment samples included Amphipods, Mysid
shrimp, polychaetes, ctenophores, copepods, pteropods, chaetognaths, see Table 4. None of
these organisms should be included as part of the discharge monitoring report submittal
because they do not represent key important commercial and recreational species of concern.

Conclusions

Zero organisms of key important commercial and recreational species of concern were
identified in entrainment samples collected from the JSM FPU during its second calendar
quarter of entrainment monitoring. Based on the analysis of the entrainment monitoring
samples, engineering controls installed at the JSM FPU CWIS have successfully minimized the
potential for environmental, socioeconomic, and ecological damage due to entrainment in the
facility CWIS.

if you have any questions or comments regarding this report, please do not hesitate to contact
me at (255) 755-1000 or via email at James.Durbin@c-ka.com .

Sincerely yours,
CK Associates

%vv«av‘g /,;m,&_fi

James L. Durbin
Senior Environmental Scientist

Attachments: As referenced
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Table 1

Sample Collection Data Summary by Quarter

Quarter | Year Start Date and Stop Date and Flsoav:/nlgzlaete Sample Collection
Time Time . Volume (MG) Method
(gal/min)
2 2016 04/5/16 2000 04/6/16 2000 7.0 (est) 0.010 Composite
Table 2
Entrainment Summary by Quarter
{Key Important Commercial and Recreational Species of Concern)
Total Total Sample Total # Total #
Quarter | Year Species/Family Collected | Collected | Volume Eggs Larvae
Eggs Larvae (MG) Entrained® | Entrained®
Thunnus albacares (yellowfin tuna) 0 0 o o
1 2016 . 0.020
Lutjanus campechanus(red snapper) 0 0 0 0
Thunnus albacares (yellowfin tuna) 0 0 0 0
2 2016 . 0.010
Lutjanus campechanus(red snapper) 0 0 0 0
Total 2016 Thunnus albacares (yellowfin tuna) 0 0 N/A 0 0
Total 2016 | Lutjanus campechanus{red snapper) 0 0 N/A 1] 1]

! Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8
MGD for a 91-day quarter

Table 3
Other Ichthyoplankton

(Non Key Commercial and Recreational Species of Concern)

Total Total Sample Total # Total #
Quarter | Year Species/Family Collected | Collected | Volume Eggs Larvae
Eggs Larvae (MG) Entrained® | Entrained®
Scaridoe 0 1 0 121,940
1 2016 » 0.020
Mugilidae 0 3 0 365,820
2 0 487,760 0
2 2016 N/A 0.010
0 0 0 0
Total 2016 Eggs 2 0 N/A 487,760 0
Total 2016 Larvae 0 4 N/A 0 487,760

! Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8
MGD for a 91-day quarter

Table 4
Other Non-ichthyoplankton Entrained Organisms
Amphipods Chaetognaths Copepods Ctenophores
Polychaetes Mysid shrimp Pteropods
Tiers 8&9
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Attachment A Data Sheet

Cooling Water Intake Structure Entrainment Sampling and Monitoring Procedures
Chevron North America Exploration and Production Company Deepwater

Collection Date

Project Number

Names of Personnel Collecting
Samples

Sample Collection Flow Rate
Sample Event Start Time and Date
Sample Event End Time and Date

Weather Conditions during each
cycle

Number of Sample Jars Filled
Sample Collection Method

Other Notes Relevant to Sampling
Event

Sierra Club v. EPA 18cv3472 NDCA
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ATTACHMENT B
CHAIN-OF-CUSTODY FOR SAMPLE EVENT
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17170 PERKING ROAD
BATOMN ROUGE LA 70810

FHONE (225) 755-10C0

August 8, 2016

Chevron USA

100 Northpark Blvd.
Covington, LA 70433
Attn: Jim Floyd

Sent Via Email

PHOME {281) 016

FAX (281} 397-6437

LAKE CHARLES, LA
PHONE {337)625-6577
FAX ({337}1625-¢580

57

SHREVEPORT, LA
PHONE [218) 797-863¢
FAX {318) 798-0478

Re: Third Quarter 2016 Entrainment Monitoring Report for the Chevron Jack and St. Malo
Floating Production Unit
CK Project No. 10726

Dear Mr. Floyd:

CK Associates (CK) is providing this letter report to Chevron USA (Chevron) to summarize the
findings of the third quarter 2016 entrainment monitoring event for intake water collected
from the cooling water intake structure (CWIS) aboard the Jack and St. Malo (JSM) floating
production unit (FPU). The JSM FPU is a fixed facility, for which construction was commenced
after July 17, 2006. Therefore, quarterly entrainment monitoring is required for the ISM FPU
CWIS in accordance with section 12.c.2.ii of the NPDES General Permit for New and Existing
Sources and New Dischargers in the Offshore Subcategory of the Gil and Gas Extraction Point
Source Category for the Western Portion of the Outer Continental Shelf of the Gulf of Mexico
(GMG290000) (general permit), effective October 1, 2012.

Sample Collection

Entrainment samples were collected by Chevron personnel from a slip stream of the cooling
water system. The slip stream begins downstream of the CWIS intake screens and upstream of
the facility heat exchanger(s). The slip stream is passed through an entrainment monitoring
device (EMD) consisting of a closed conduit with a 330 micrometer screen in line with the flow
after which the stream is returned to the JSM cooling water system downstream of the facility
heat exchanger(s).

The sampling process began at 0900 hours on July 4, 2016 and lasted until 30900 hours on July 5,
2016. The EMD was operated continuously during the sampling period at a flow rate of 34.4
gallons per minute resulting in an entrainment sample volume of 49,536 gallons. Sample
collection data are summarized in Table 1. Upon sampling termination, the screen was
removed from the EMD and washed of entrained particles into sample jars containing 10%
buffered formalin. The sample jars were packed in an ice chest and shipped to CK for
processing and species identification by a fisheries biclogist. See attachments A and B for a
copy of the field data sheet and chain of custody documentation respectively.

Sierra Club v. EPA 18cv3472 NDCA Tiers 8&9
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Sample Results

Samples were analyzed for the presence of eggs and larvae from vyellowfin tuna, and red
snapper. These species were identified in the FPU’s general permit application as key
representative commercial and recreational species of concern because eggs and larvae of
these species are considered to be most likely to be entrained in the JSM CWIS.

Zero vyellowfin tuna eggs/larvae and zero red snapper eggs/larvae were identified during
sample analysis. When normalized to the total facility flow, this entrainment rate amounts to
zero eggs/larvae per cubic meter and zero key species of concern entrained per day. A
summary of the entrained key species of concern is included in Table 2. In addition to any key
species of concern identified, there were other ichthyoplankton observed in the sample. One
additional fish egg was found. There were no additional fish larvae observed in the sample, see
Table 3. Other entrained organisms that were not listed as key species of concern and are not
ichthyoplankton, but that were found in the entrainment samples included Amphipoda, Acetes
americanus caroclinae, Ctenophores, copepods, pteropoda, Chaetognatha, see Table 4. None of
these organisms should be included as part of the discharge monitoring report submittal
because they do not represent key important commercial and recreational species of concern.

Conclusions

Zero organisms of key important commercial and recreational species of concern were
identified in entrainment samples collected from the JSM FPU during its third calendar quarter
of entrainment monitoring. Based on the analysis of the entrainment monitoring samples,
engineering controls installed at the JSM FPU CWIS have successfully minimized the potential
for environmental, socioeconomic, and ecological damage due to entrainment in the facility
CWIS.

If you have any questions or comments regarding this report, please do not hesitate to contact
me at (255) 755-1000 or via email at James.Durbin@c-ka.com .

Sincerely yours,
CK Associates

%‘meﬁ{ /M

James L. Durbin
Senior Environmental Scientist

Attachments: As referenced

Sierra Club v. EPA 18cv3472 NDCA Tiers 8&9
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Table 1

Sample Collection Data Summary by Quarter

Sample
Quarter Year Start I?ate and Stop pate and Flow Rate Sample Collection Method
Time Time . Volume (MG)
(gal/min)
3 2016 07/4/16 0900 07/5/16 0900 34.4 (est) 0.049 Composite
Table 2
Entrainment Summary by Quarter
{Key Important Commercial and Recreational Species of Concern)
Total Total Sample Total # Total #
Quarter | Year Species/Family Collected | Collected | Volume Eggs Larvae
Eggs Larvae (MG) | Entrained | Entrained"

Thunnus albacares (yellowfin tuna) 0 0 o o

1 2016 . 0.020
Lutjanus campechanus(red snapper) 0 0 0 0
Thunnus albacares (yellowfin tuna) 0 0 0 0

2 2016 . 0.010
Lutjanus campechanus(red snapper) 0 0 0 0
Thunnus albacares (yellowfin tuna) 0 0 0 0

3 2016 . 0.049
Lutjanus campechanus(red snapper) 0 0 0 0
Total 2016 Thunnus albacares (yellowfin tuna) 0 0 N/A 0 0
Total 2016 | Lutjanus campechanus{red snapper) 0 0 N/A 1] 1]

! Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8
MGD for a 91-day quarter

Table 3
Other Ichthyoplankton

(Non Key Commercial and Recreational Species of Concern)

Total Total Sample Total # Total #
Quarter | Year Species/Family Collected | Collected | Volume Eges Larvae
Eggs Larvae (MG) | Entrained' | Entrained
Scaridae 0 1 0 121,940
1 2016 i 0.020
Mugilidae 0 3 0 365,820
2 2016 N/A 2 0 0.010 487,760 0
3 2016 Clupeidae 1 0 0.049 49,771 0
Total 2016 Eggs 3 0 N/A 537,531 0
Total 2016 Larvae 0 4 N/A 0 487,760

! Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8
MGD for a 91-day quarter

Sierra Club v. EPA 18cv3472 NDCA
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Other Non-ichthyoplankton Entrained Organisms

Table 4

Acetes americanus carolinae Amphipoda Chaetognatha
copepods Ctenophores pteropods
Sierra Club v. EPA 18cv3472 NDCA Tiers 8&9
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ATTACHMENT A
DATA SHEET FOR SAMPLE EVENT
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Attachment A Data Sheet
Cooling Water Intake Structure Entrainment Sampling and Monitoring Procedures
Chevron North America Exploration and Production Company Deepwater
Jack St. Malo Platform

Collection Date 7/1//20/4
"
Project Number /ﬂ 7f26V

Names of Personnel Collecting

somples Mot Loten [ ol il

Sample Collection Flow Rate j%Z/

Sample Event Start Time and Date = £9./p6 / 7/’7’/20)4
Sample Event End Time and Date 0960 / 7/5/2"/4

Weathér Conditions during each

cycle (a/m /funny
Vé 4
Number of Sample Jars Filled - L/

Sample Collection Method ﬁ'//«rg,,/ Screen / 2y 1K
/

Other Notes Relevant to Sampling
Event

Sierra Club v. EPA 18cv3472 NDCA Tiers 8&9
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ATTACHMENT B
CHAIN-OF-CUSTODY FOR SAMPLE EVENT

Sierra Club v. EPA 18cv3472 NDCA Tiers 8&9

ED_002061_00094918-00174



VOAN 2.¥end8lL Yd3 A QniD BlsIS

698 SIall

§/100-816%6000 190200 A3

CHAIN OF CUSTODY

CK

ASSOCIATES LLC AND Page of
N O u AN s e ANALYTICAL REQUEST RECORD
cUent:_Chevion [Jack St plels P.0. NUMBER: ___ /7 SAMPLED BY: /ﬁ/[rk../Jn/ Vidan
PROJECT NO.: /6226 ~ LABORATORY*:_CK Asscct, oar ’// l
IDENTIF I 1ON DATE TIME | MATRIX | . NO- OF | PRESERVATIVE ANALYSES AND INSTRUCTIONS

Provde tnformtior of Specre* cor pos-Fian.

Flankts, el 1500 | Wit | | | Mot £t
/9/4»/4 Fsh 7/4//4 2l 6o ;Zf:r L Ja e/[/fc/n)—,r -
Plack o 7/s/h o300 |imere | 3 Jue/ Vidvine -
Pleabto 7/ s / 6 0900 V\S; e | Koent ’,Frﬁn

JSM 160TTIC)

Relinguished |(Name) at Time Received by: | [(Name) ate Time
| Mot fote, Aelt | vigo ’7/” Grethin AN

e t— kil _lyeos 3l S B

Relinquished (Name) Date Time Received by {Name) deﬂe Time

R L e 0F = b
g%@A @&// -,/';/z e e =

Method of Shipment” 7 Comr” rect : Condition of Sum\[les upon receipt at laboratory: Temperature upon receipt

Fed Ex, USPS 4r Cartier

Please send results and invoice to the attention of 4@594 06?—/Y /’?f{’ 775 '97 73 in our [] Baton Reouge, O Lake Charles, [ Shreveport, ] Houston Office

WHITE COPY TO ACCOMPANY SAMPLE « RETAIN YELLOW COPY FOR FILES » RETAIN PINK COPY FOR FIELD SUPERVISOR CK-100




17170 PERKING ROAD
BATOMN ROUGE LA 70810
FHONE (225) 755-10C0

25) 751-2010

November 4, 2016

Chevron USA

100 Northpark Blvd.
Covington, LA 70433
Attn: Jim Floyd

Sent Via Email

PO

FAX (2B1) 397-6437

SHREVEPORT, LA
PHONE (318} 797-8434
FAX {318) 798-0478

Re: Fourth Quarter 2016 Entrainment Monitoring Report for the Chevron Jack and St.
Malo Floating Production Unit
CK Project No. 10726

Dear Mr. Floyd:

CK Associates (CK) is providing this letter report to Chevron USA (Chevron) to summarize the
findings of the fourth quarter 2016 entrainment monitoring event for intake water collected
from the cooling water intake structure (CWIS) aboard the Jack and St. Malo (JSM) floating
production unit (FPU). The JSM FPU is a fixed facility, for which construction was commenced
after July 17, 2006. Therefore, quarterly entrainment monitoring is required for the JSM FPU
CWIS in accordance with section 12.c.2.ii of the NPDES General Permit for New and Existing
Sources and New Dischargers in the Offshore Subcategory of the Gil and Gas Extraction Point
Source Category for the Western Portion of the Outer Continental Shelf of the Gulf of Mexico
(GMG290000) (general permit), effective October 1, 2012.

Sample Collection

Entrainment samples were collected by Chevron personnel from a slip stream of the cooling
water system. The slip stream begins downstream of the CWIS intake screens and upstream of
the facility heat exchanger(s). The slip stream is passed through an entrainment monitoring
device (EMD) consisting of a closed conduit with a 330 micrometer screen in line with the flow
after which the stream is returned to the JSM cooling water system downstream of the facility
heat exchanger(s).

The sampling process began at 1815 hours on October 21, 2016 and lasted until 1215 hours on
October 22, 2016. The EMD was operated continuously during the sampling period at a flow
rate of 13.4 gallons per minute resulting in an entrainment sample volume of 14,472 gallons.
Sample collection data are summarized in Table 1. Upon sampling termination, the screen was
removed from the EMD and washed of entrained particles into sample jars containing 10%
buffered formalin. The sample jars were packed in an ice chest and shipped to CK for
processing and species identification by a fisheries biologist. See attachments A and B for a
copy of the field data sheet and chain of custody documentation respectively.

Sierra Club v. EPA 18cv3472 NDCA Tiers 8&9
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Sample Results

Samples were analyzed for the presence of eggs and larvae from vyellowfin tuna, and red
snapper. These species were identified in the FPU’s general permit application as key
representative commercial and recreational species of concern because eggs and larvae of
these species are considered to be most likely to be entrained in the JSM CWIS.

Zero vyellowfin tuna eggs/larvae and zero red snapper eggs/larvae were identified during
sample analysis. When normalized to the total facility flow, this entrainment rate amounts to
zero eggs/larvae per cubic meter and zero key species of concern entrained per day. A
summary of the entrained key species of concern is included in Table 2. There were no
additional ichthyoplankton {eggs/larvae) observed in the sample see Table 3. Other entrained
organisms that were not listed as key species of concern and are not ichthyoplankton, but that
were found in the entrainment samples included copepods, Chaetognatha, Callinectes sapidus
(two - megalopa) see Table 4. None of these organisms should be included as part of the
discharge monitoring report submittal because they do not represent key important
commercial and recreational species of concern.

Conclusions

Zero organisms of key important commercial and recreational species of concern were
identified in entrainment samples collected from the JSM FPU during its fourth calendar quarter
of entrainment monitoring. Based on the analysis of the entrainment monitoring samples,
engineering controls installed at the JSM FPU CWIS have successfully minimized the potential
for environmental, socioceconomic, and ecological damage due to entrainment in the facility
CWIS.

If you have any questions or comments regarding this report, please do not hesitate to contact
me at (255) 755-1000 or via email at James.Durbin@c-ka.com .

Sincerely yours,
CK Associates

% . XM

James L. Durbin
Senior Environmental Scientist

Attachments: As referenced

Sierra Club v. EPA 18cv3472 NDCA Tiers 8&9
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Table 1
Sample Collection Data Summary by Quarter

Sample
Quarter Year Start I?ate and Stop pate and Flow Rate Sample Collection Method
Time Time . Volume (MG)
(gal/min)
4 2016 10/21/16 1815 10/22/16 1215 13.4 (est) 0.014 Composite
Table 2
Entrainment Summary by Quarter
{Key Important Commercial and Recreational Species of Concern)
Total Total Sample Total # Total #
Quarter | Year Species/Family Collected | Collected | Volume Eggs Larvae
Eggs Larvae (MG) Entrained® | Entrained!

Thunnus albacares (yellowfin tuna) 0 0 o

1 2016 - 0.020
Lutjanus campechanus(red snapper) 0 0 0 0
Thunnus albacares (yellowfin tuna) 0 0 0 0

2 2016 - 0.010
Lutjanus campechanus(red snapper) 0 0 0 0
Thunnus albacares (yellowfin tuna) 0 0 o o

3 2016 - 0.049
Lutjanus campechanus(red snapper) 0 0 0 0
Thunnus albacares (yellowfin tuna) 0 0 0 0

4 2016 - 0.014
Lutjanus campechanus(red snapper) 0 0 0 0
Total 2016 Thunnus albacares (yellowfin tuna) 0 0 N/A 0 0
Total 2016 | Lutjanus campechanus{red snapper) 0 0 N/A 0 0

! Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8
MGD for a 91-day quarter
Table 3
Other ichthyoplankton
(Non Key Commercial and Recreational Species of Concern)

Total Total Sample Total # Total #
Quarter | Year Species/Family Collected | Collected | Volume Eggs Larvae
Eggs Larvae (MG) Entrained® | Entrained!
Scaridae 0 1 0] 121,940
1 2016 . 0.020
Mugilidae 0 3 0 365,820
2 2016 N/A 2 0 0.010 487,760 0
3 2016 Clupeidae 1 0 0.049 49,771 0
4 2016 N/A 0 0 0.014 0 0
Total 2016 Eggs 3 0 N/A 537,531 0
Total 2016 Larvae 0 4 N/A 0 487,760

! Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8
MGD for a 91-day quarter

Sierra Club v. EPA 18cv3472 NDCA Tiers 8&9
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Table 4
Other Non-ichthyoplankton Entrained Organisms

Callinectes sapidus

copepods Chaetognatha (2 - megalopa)
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Attachment A - Example Dats Shest

Cooling Water Intake Structure Entrainment Sampling and Maonitoring Procedures

Chevron North Amerlca Exploration and Production Company Deepwater

Collection Date
Project Number

Names of Personnel Collecting
Samples

Sampie Collection Flow Rate
Sample Event Start Thme and Date
Sample Event End Time and Date

Weather Conditions during each
cycle

Number of Sample Jars Filled
Sample Method

Other Notes Relevant to Sampling
Event

Sierra Club v. EPA 18cv3472 NDCA
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ATTACHMENT B
CHAIN-OF-CUSTODY FOR SAMPLE EVENT

Sierra Club v. EPA 18cv3472 NDCA Tiers 8&9

ED_002061_00094918-00182



€8100-81616000 190200 A3

VOAN 2.¥end8lL Yd3 A QniD BlsIS

698 SIall

CK

ASSOCIATES

ENVIRONMENTAL & ENGINEERING
CONSULTANTS

LLC

CHAIN OF CUSTODY

AND

ANALYTICAL REQUEST RECORD

Page

I oo |

Cheveon / Jock S+ Majo

'SAMPLED BY: %M%Erﬁnff/ef

CLIENT: P.O. NUMBER: _/VoT Appleble
PROJECT NO.: _ /0726 LABORATORY*: CK Frssaciates DATE°_L[»2' [ 2016
IDENTINCAEION DATE TME | MATRIX | (N9 OF | PRESERVATIVE ANALYSES AND INSTRUCTIONS
Iy Y SEA- fé?é?% ﬁ{w,ge informatio on ﬁg’)é&fbe% Compasition,
ip;ﬂng{“{"@m /8-21He | GrISP WATER / Mmg}m Gbysdante and 5.2 B0Q Qs e 5,
§ FEA- f ide jnfermahion o speces Compositien,
Py : joode | fovide m 5 F
p;ﬁﬂi(%ﬁy‘i jé’}“f}z’zﬂ;{@ ’i@zjgﬁm Wﬁrffﬁ “’Z f":; (émﬁgiﬂ 4 Vﬂd&n:t’ aﬂf;é Size Sv’ﬁfﬁ neé ST ham S s,
a9 . SER- - i@‘o%io ﬁ%wﬂgﬁ rnfermebim gn Fpess Tes @@mpw;+'dr'.-
i@j&féﬁ? ji%@ﬂ jo-2% ::? ég,g‘}f?m pATER 3) & mﬁig'{y“ @éwcgcnce and s2¢ entraned 8Yggnismi.
f":li;f . 5ER - §5’§J@/Z) g@’gafﬂss rofacmic Fion on 5‘#%@ eF wmﬁamff* FTN
igll«ﬁﬂ ét% e w2 A | 1 /gﬂm WATES Lji/ o f »t'y\ éve«cfam«:g n’e‘néff entrined ar ar} 3 mS,
Relinquileed (Ndie? }) - Date . Time  |Received by:|(Name) Date Time
Yl Lseory @) e % O"‘Q‘f_& [ ‘ L2, F-voan
{Signatuge) Y f ' Date o Time _ Date Time
”/' L (;} C\/(‘\ }A & '94{'* [ Gy &': /D/M(a iba q,,ca(-,_l
Relinguished |[{Name) ‘ & Date Time , Re;elved by |{Name) ° Date Time
byil A S : Laboratory:
" sty Pefs o/ | J0!02en Sha e 16/ | (B¢ 08 o)
%nuture) Date . Time (Slgnuture) Date Time
ﬂ 75 162416 _|b: 103 4.0y e (A 2/)e lp! O e
Method of Sh‘ipfnenl' . Condition of Samples upon recelpt at Iubora*ory |Temperature upon receipt
g S e DecMe AT INTE ' tbieat
(aﬁ:wd by lab: Chrs Wefay 102246 {216

Please send results and invoice to the attention of

WHITE COPY TO ACCOMPANY SAMPLE » RETAIN YELLOW COPY FOR FILES » RETAIN PINK COPY FOR FIELD SUPERVISOR

in our [] Baton Rouge, [ Lake Charles, [J Shreveport, [] Houston Office

CK-100




ASSOCIA ES

Fendrs ¥

pei o

E&

17170 PERKING ROAD
BATON ROUGE LA 70810
PHONE {225) 755-1000

F 235} 751-2010

April 12, 2017

Chevron USA

100 Northpark Blvd.
Covington, LA 70433
Attn: Jim Floyd

PHOME {281) 016

FAX {ZB1) 397-6437

LAKE CHARLES, LA
PHONE {337)625-6577
FAK (3371625-6580

SHREVEPORT, LA
PHONE (218} 797-843¢
FAX (218) 798-0478

Jim.flovd@chevron.com

Re: First Quarter 2017 Entrainment Monitoring Report for the Chevron Jack and St. Malo
Floating Production Unit
CK Project No. 10726

Dear Mr. Floyd:

CK Associates {CK) is providing this letter report to Chevron USA (Chevron) to summarize the
findings of the first quarter 2017 entrainment monitoring event for intake water collected from
the cooling water intake structure (CWIS) aboard the Jack and St. Malo (ISM) floating
production unit (FPU). The JSM FPU is a fixed facility, for which construction was commenced
after July 17, 2006. Therefore, quarterly entrainment monitoring is required for the JSM FPU
CWIS in accordance with section 12.c.2.ii of the NPDES General Permit for New and Existing
Sources and New Dischargers in the Offshore Subcategory of the Oil and Gas Extraction Point
Source Category for the Western Portion of the QOuter Continental Shelf of the Gulf of Mexico
(GMG290000) (general permit), effective October 1, 2012.

Sample Collection

Entrainment samples were collected by Chevron personnel from a slip stream of the cooling
water system. The slip stream begins downstream of the CWIS intake screens and upstream of
the facility heat exchanger(s). The slip stream is passed through an entrainment monitoring
device (EMD) consisting of a closed conduit with a 330 micrometer screen in line with the flow
after which the stream is returned to the JSM cooling water system downstream of the facility
heat exchanger(s).

The sampling process began at 2100 hours on January 5, 2017 and lasted until 2100 hours on
January 6, 2017. The EMD was operated continuously during the sampling period at a flow rate
of 20.0 gallons per minute resulting in an entrainment sample volume of 28,800 gallons.
Sample collection data are summarized in Table 1. Upon sampling termination, the screen was
removed from the EMD and washed of entrained particles into sample jars containing 10%
buffered formalin. The sample jars were packed in an ice chest and shipped to CK for
processing and species identification by a fisheries biologist. See attachments A and B for a
copy of the field data sheet and chain of custody documentation respectively.

Sierra Club v. EPA 18cv3472 NDCA Tiers 8&9
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Sample Results

Samples were analyzed for the presence of eggs and larvae from vyellowfin tuna, and red
snapper. These species were identified in the FPU’s general permit application as key
representative commercial and recreational species of concern because eggs and larvae of
these species are considered to be most likely to be entrained in the JSM CWIS.

Zero yellowfin tuna eggs/larvae and zero red snapper eggs/larvae were identified during
sample analysis. When normalized to the total facility flow, this entrainment rate amounts to
zero eggs/larvae per cubic meter and zero key species of concern entrained per day. A
summary of the entrained key species of concern is included in Table 2. There were additional
ichthyoplankton larvae observed in the sample, see Table 3. One possible Gempylidae,
however only the head was present and it was difficult to identify any further. Additionally,
there were three Haemulidae and two Sparidae, but again both were too damaged to be
identify further. There were no ichthyoplankton eggs observed in the sample see Table 3.
Other entrained organisms that were not listed as key species of concern and are not
ichthyoplankton, but that were found in the entrainment samples included copepoda,
ctenophora, Chaetognatha, Amphipoda, Lucifer faxoni, Branchiostoma floridae, Cladoceran,
Polychaete, bivalve and pteropoda see Table 4. None of these organisms should be included as
part of the discharge monitoring report submittal because they do not represent key important
commercial and recreational species of concern.

Conclusions

Zero organisms of key important commercial and recreational species of concern were
identified in entrainment samples collected from the JSM FPU during its first calendar quarter
of entrainment monitoring. Based on the analysis of the entrainment monitoring samples,
engineering controls installed at the JSM FPU CWIS have successfully minimized the potential
for environmental, socioeconomic, and ecological damage due to entrainment in the facility
CWIS.

if you have any questions or comments regarding this report, please do not hesitate to contact
me at (255) 755-1000 or via email at James.Durbin@c-ka.com .

Sincerely yours,
CK Associates

%@rg /M

James L. Durbin
Senior Environmental Scientist

Attachments: As referenced
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Table 1
Sample Collection Data Summary by Quarter

Sample
Quarter Year Start [?ate and Stop Qate and Flow Rate Sample Collection Method
Time Time . Volume (MG)
(gal/min)
1 2017 01/5/17 2100 01/6/17 2100 20.0 (est) 0.029 Composite
Table 2
Entrainment Summary by Quarter
{Key Important Commercial and Recreational Species of Concern)
Total Total Sample Total # Total #
Quarter | Year Species/Family Collected | Collected | Volume Eggs Larvae
Eggs Larvae (MG) Entrained® | Entrained®
Thunnus albacares (yellowfin tuna) 0 0 o o
1 2017 - 0.029
Lutjanus campechanus (red snapper) 0 0 0 0
Total 2017 Thunnus albacares (yeliowfin tuna) 0 0 N/A 0 0
Total 2017 | Lutjanus campechanus {red snapper) 0 0 N/A 0 0

! Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8
MGD for a 91-day quarter
Table 3
Other Ichthyoplankton
(Non Key Commercial and Recreational Species of Concern)

Total Total Sample Total # Total #

Quarter | Year Species/Family Collected | Collected | Volume Eggs Larvae
Eggs Larvae (MG) Entrained® | Entrained®

Gempylidae 0 1 0 84,097

1 2017 Haemulidae 0 3 0.029 0 252,290

Sparidae 0 2 0 168,193

Total 2017 Larvae 0 6 N/A 0 504,580

! Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8
MGD for a 91-day quarter
Table 4
Other Non-ichthyoplankton Entrained Organisms

copepoda Ctenophora Chaetognatha
Amphipoda Lucifer faxoni Bronchiostoma floridae
Cladoceran Polychaete Bivalve
pteropoda
Sierra Club v. EPA 18cv3472 NDCA Tiers 8&9
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Cooling Water Intake Structure Entrainment Sampling and Monitoring Procedures
Chevron North America Exploration and Production Company Deepwater

Collection Date

Project Number

Names of Personnel Collecting
Samples

Sample Collection Flow Rate
Sample Event Start Time and Date
Sample Event End Time and Date

Weather Conditions during each
cycle

Number of Sample Jars Filled
Sample Method

Other Notes Relevant to Sampling
Event

Sierra Club v. EPA 18cv3472 NDCA
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ATTACHMENT B
CHAIN-OF-CUSTODY FOR SAMPLE EVENT

Sierra Club v. EPA 18cv3472 NDCA Tiers 8&9

ED_002061_00094918-00189



06100-81616000 190200 A3

VOAN 2.¥eNd8L Yd3 'A QniD BlIsSIS

698 SIall

[ Plankbon  [WBlg eS8 | 1 [T

CHAIN OF CUSTODY

ASSOCIATES = LLC AND
ENVIRONMENTAL & ENGINEERING

CONSULTANTS ANALYTICAL REQUEST RECORD

SAMPLE ~ NO.OF |
D ENTIEICATION patpEgy| o) matmix | (NOOF | preseavanive ANALYSES AND INSTRUCFIONS

Plakbn,  [+/u/11 |Azo0|Se] 2. | Gomets]
-P{ﬁ.nk]rD"\ ‘f(’j[l7 {S':wi)f‘: 1 ’5 Lﬂuﬁ Eortna o |

| ‘ | L O b
Plan Ko l;f(ni/ (7|27 06] werer | 4 &

JaM oo

Relinguished [(Nam

Please send resulis and involes to the attention of

in our [J Bator Rovge, [ Lake Charles, Shreveport, [ Houston Offics
WHITE COPY TO ACCOMPANY SAMPLE » RETAIN YELLOW COPY FOR FILES » EETAIN MK £OFY FOR FIELD SUPERTISOE Cr100




17170 PERKING ROAD
BATOMN ROUGE LA 70810

FHONE (225) 755-10C0

July 1, 2016

Ms. Ellen Thomson

Anadarko Petroleum Corporation
1201 Lake Robbins Drive

The Woodlands, TX 77380

PHOME {281) 016

FAX (281} 397-6437

LAKE CHARLES, LA
PHONE {337)625-6577
FAX ({337}1625-¢580

57

SHREVEPORT, LA
PHONE [218) 797-863¢
FAX {318) 798-0478

Ellen.Thomson@anadarko.com

Re: Second Quarter 2016 Entrainment Monitoring Report for the Heidelberg Spar
Production Facility
CK Project No. 13096

Dear Ms. Thomson:

CK Associates (CK) is providing this letter report to Anadarko Petroleum Corporation {Anadarko)
to summarize the findings of the second quarter 2016 entrainment monitoring event for intake
water collected from the cooling water intake structure (CWIS) aboard the Heidelberg Spar
production facility (HSPF). The HSPF is a fixed facility, for which construction was commenced
after July 17, 2006. Therefore, quarterly entrainment monitoring is required for the HSPF CWIS
in accordance with section 12.c.2.ii of the NPDES General Permit for New and Existing Sources
and New Dischargers in the Offshore Subcategory of the Oil and Gas Extraction Point Source
Category for the Western Portion of the Outer Continental Shelf of the Gulf of Mexico
(GMG290000) (general permit), effective October 1, 2012.

Sample Collection

Entrainment samples were collected by Anadarko personnel from a slip stream of the cooling
water system. The slip stream begins downstream of the CWIS intake screens and upstream of
the facility heat exchanger(s) and seawater basket strainers. The slip stream is passed through
an entrainment monitoring device (EMD) consisting of a closed conduit with a 330 micrometer
screen in line with the flow after which the stream is returned to the HSPF cooling water system
downstream of the initial slip stream collection location.

The sampling process began at 0815 hours on June 9, 2016 and lasted until 6815 hours on June
10, 2016. The EMD was operated continuously during the sampling period (24 hours) at a flow
rate of 14.0 gallons per minute resulting in an entrainment sample volume of 20,160 gallons.
Sample collection data are summarized in Table 1. Upon sampling termination, the screen was
removed from the EMD and washed of entrained particles into sample jars containing 10%
buffered formalin. The sample jars were packed in an ice chest and shipped to CK for
processing and species identification by a fisheries biologist. See attachments A and B for a
copy of the field data sheet and chain of custody documentation respectively.

Sierra Club v. EPA 18cv3472 NDCA Tiers 8&9
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Sample Results

Samples were analyzed for the presence of eggs and larvae from vyellowfin tuna, and red
snapper. These species were identified as key representative commercial and recreational
species of concern because eggs and larvae of these species are considered to be most likely to
be entrained in the HSPF CWIS.

Zero vyellowfin tuna eggs/larvae and zero red snapper eggs/larvae were identified during
sample analysis. When normalized to the total facility flow, this entrainment rate amounts to
zero eggs/larvae per cubic meter and zero key species of concern entrained per day. A
summary of the entrained key species of concern is included in Table 2. In addition to any key
species of concern identified, there were no ichthyoplankton observed in the sample, see Table
3. Other entrained organisms that were not listed as key species of concern and are not
ichthyoplankton, but that were found in the entrainment samples included chaetognaths,
copepods and polychaetes, see Table 4. None of these organisms should be included as part of
the discharge monitoring report submittal because they do not represent key important
commercial and recreational species of concern.

Conclusions

Zero organisms of key important commercial and recreational species of concern were
identified in entrainment samples collected from the HSPF during its second calendar quarter of
entrainment monitoring. Based on the analysis of the entrainment monitoring samples,
engineering controls installed at the HSPF CWIS have successfully minimized the potential for
environmental, socioeconomic, and ecological damage due to entrainment in the facility CWIS.

If you have any questions or comments regarding this report, please do not hesitate to contact
me at (255) 755-1000 or via email at James.Durbin@c-ka.com .

Sincerely yours,
CK Associates

%m‘.eg /M

James L. Durbin
Senior Environmental Scientist

Attachments: As referenced
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Table 1
Sample Collection Data Summary by Quarter

Sample
Quarter Year Start [?ate and Stop Qate and Flow Rate Sample Collection Method
Time Time . Volume (MG)
(gal/min)
2 2016 06/9/16 0815 06/10/16 0815 14.0 (est) 0.020 Composite
Table 2

Entrainment Summary by Quarter
(Key Important Commercial and Recreational Species of Concern)

Total Total Sample Total # Total #
Quarter | Year Species/Family Collected | Collected | Volume Eggs Larvae
Eggs Larvae (MG) | Entrained® | Entrained"
Thunnus albacares (yellowfin tuna) 0 0 0 0
1 2016 . 0.20
Lutjanus campechanus(red snapper) 0 0 o o
Thunnus albacares (yellowfin tuna) 0 0 0 0
2 2016 . 0.020
Lutjanus campechanus(red snapper) 0 0 0 0
Total 2016 Thunnus albacares (yellowfin tuna) 0 0 N/A 0 0
Total 2016 | Lutjonus campechanus{red snapper) 0 0 N/A ] ]

! Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8
MGD for a 91-day quarter
Table 3
Other Ichthyoplankton
(Non Key Commercial and Recreational Species of Concern)

Total Total Sample Total # Total #
Quarter | Year Species/Family Collected | Collected | Volume Eggs Larvae
Eggs Larvae (MG) | Entrained’ | Entrained
0 0 0 0
1 2016 N/A 0.20
0 0 0 0
0 0 ] ]
2 2016 N/A 0.020
0 0 0 0
Total 2016 Eggs 0 0 N/A 0 0
Total 2016 Larvae 0 0 N/A 0 0

! Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8
MGD for a 91-day quarter

Table 4
Other Non-ichthyoplankton Entrained Organisms
Chaetognaths Copepods Polychaetes
Sierra Club v. EPA 18cv3472 NDCA Tiers 8&9

ED_002061_00094918-00193



ATTACHMENT A
DATA SHEET FOR SAMPLE EVENT
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ATTACHMENT A
Attachment C - Sampling Data Sheet

Cooling Water Intake Structure Entrainment Sampling Procedures
Anadarko Petroleum Corporation
Heidelberg Spar Production Facility

Collection Dates Lg/q - (ﬂ/'o { 2olw

S ‘ MQE “’\L\r\\.{

Name(s) of Personnel

Collecting Samples S Mce\\/\a\,\y
Sample Event Start Time Q35 b 14
Flow reading after 1 min /4 ﬁm\\o,\s
Sample Event End Time O0%IS L [to

Total Time Sampled 2Hhes

HSPF - 2 @te zoiu

Sequential Sample Number

Number of Jars per Sample "/

Other Notes Relevant to
Sampling Event
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ATTACHMENT B
CHAIN-OF-CUSTODY FOR SAMPLE EVENT

Sierra Club v. EPA 18cv3472 NDCA Tiers 8&9

ED_002061_00094918-00196



CHAIN OF CUSTODY

ASSOCIATES « LLC AND Page.  of
ANALYTICAL REQUEST RECORD
CLIENT;__ Anadecko - HSVFE P.0. NUMBER: N /A SAMPLED BY: _S. McBlhany
PROJECT NO.: lﬁL‘o\dwf} CwTs 2GTR.  |aBORATORY: QG K DATE: o Jib Jzoie
DENI e ON DATE TME | MaTRIX | NO:OF | preservanive ANALYSES AND INSTRUCTIONS
HSPF-18TR20W 1,10 oS | SW 4 1% ~,@m.\,\c‘\fm,!1 S22 Coanpos. Ben ond abudanc o borgl spedies

HS10G10o |

Relinquished {{Name} " Date Time Received by: |(Name) = Date Time
7 Trewun MeBleny L)t |
{Signafure) Date Time ’ {Signature) Date Time
A= MM Wi . ,
Relinguished |(Name) ‘ e Date Time | Received by |{Name) ; Dat; Time
by: Laboratory: éﬂ/'s Z(é .SL? 5‘1‘744 1800
{Signature) ’ , Date Time - : Dﬁ Ji,me
Method of Sé:é&nent: ! Condition of Sa ple; l:‘an;:;ipl’ at la E Temperqture upon receipt
Crilbegl Comnercia| bosrter , /azf'g . . . | Anbiest

Please send results and invoice to the attention of in our [] Baton Rouge, {7 Loke Charles, [] Shreveport, ] Houston Office

WHITE COPY TO ACCOMPANY SAMPLE » RETAIN YELLOW COPY FOR FILES » RETAIN PINK COPY FOR FIELD SUPERVISOR CX-100

ED_002061_00094918-00197

Tiers 8&9

Sierra Club v. EPA 18cv3472 NDCA



17170 PERKING ROAD
BATOMN ROUGE LA 70810
FHONE (225) 755-10C0

25) 751-2010

October 24, 2016

Ms. Ellen Thomson

Anadarko Petroleum Corporation
1201 Lake Robbins Drive

The Woodlands, TX 77380

437

SHREVEPORT, LA
PHONE (318) 797-8543¢&
FAX {318) 798-0478

Ellen.Thomson@anadarko.com

Re: Third Quarter 2016 Entrainment Monitoring Report for the Heidelberg Spar
Production Facility
CK Project No. 13096

Dear Ms. Thomson:

CK Associates (CK) is providing this letter report to Anadarko Petroleum Corporation (Anadarko)
to summarize the findings of the third quarter 2016 entrainment monitoring event for intake
water collected from the cooling water intake structure (CWIS) aboard the Heidelberg Spar
production facility (HSPF). The HSPF is a fixed facility, for which construction was commenced
after July 17, 2006. Therefore, quarterly entrainment monitoring is required for the HSPF CWIS
in accordance with section 12.c.2.ii of the NPDES General Permit for New and Existing Sources
and New Dischargers in the Offshore Subcategory of the Oil and Gas Extraction Point Source
Category for the Western Portion of the Outer Continental Shelf of the Gulf of Mexico
(GMG290000) (general permit), effective October 1, 2012.

Sample Collection

Entrainment samples were collected by Anadarko personnel from a slip stream of the cooling
water system. The slip stream begins downstream of the CWIS intake screens and upstream of
the facility heat exchanger(s) and seawater basket strainers. The slip stream is passed through
an entrainment monitoring device (EMD) consisting of a closed conduit with a 330 micrometer
screen in line with the flow after which the stream is returned to the HSPF cooling water system
downstream of the initial slip stream collection location.

The sampling process began at 1030 hours on September 23, 2016 and lasted until 1030 hours
on September 24, 2016. The EMD was operated continuously during the sampling period (24
hours) at a flow rate of 4.0 gallons per minute resulting in an entrainment sample volume of
5,760 gallons. Sample collection data are summarized in Table 1. Upon sampling termination,
the screen was removed from the EMD and washed of entrained particles into sample jars
containing 10% buffered formalin. The sample jars were packed in an ice chest and shipped to
CK for processing and species identification by a fisheries biologist. See attachments A and B for
a copy of the field data sheet and chain of custody documentation respectively.
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Sample Results

Samples were analyzed for the presence of eggs and larvae from vyellowfin tuna, and red
snapper. These species were identified as key representative commercial and recreational
species of concern because eggs and larvae of these species are considered to be most likely to
be entrained in the HSPF CWIS.

Zero vyellowfin tuna eggs/larvae and zero red snapper eggs/larvae were identified during
sample analysis. When normalized to the total facility flow, this entrainment rate amounts to
zero eggs/larvae per cubic meter and zero key species of concern entrained per day. A
summary of the entrained key species of concern is included in Table 2. In addition to any key
species of concern identified, there were no ichthyoplankton observed in the sample, see Table
3. Other entrained organisms that were not listed as key species of concern and are not
ichthyoplankton, but that were found in the entrainment samples included chaetognaths,
copepods, polychaetes and ctenophores, see Table 4. None of these organisms should be
included as part of the discharge monitoring report submittal because they do not represent
key important commercial and recreational species of concern.

Conclusions

Zero organisms of key important commercial and recreational species of concern were
identified in entrainment samples collected from the HSPF during its third calendar quarter of
entrainment monitoring. Based on the analysis of the entrainment monitoring samples,
engineering controls installed at the HSPF CWIS have successfully minimized the potential for
environmental, socioeconomic, and ecological damage due to entrainment in the facility CWIS.

If you have any questions or comments regarding this report, please do not hesitate to contact
me at (255) 755-1000 or via email at James.Durbin@c-ka.com .

Sincerely yours,
CK Associates

%m‘.eg /M

James L. Durbin
Senior Environmental Scientist

Attachments: As referenced
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Table 1

Sample Collection Data Summary by Quarter

Sample
Start Dat d Stop Dat d S I
Quarter Year ar .a ean P .a ean Flow Rate amp e Collection Method
Time Time . Volume (MG)
(gal/min)
3 2016 09/23/16 1030 09/24/16 1030 4.0 (est) 0.006 Composite
Table 2
Entrainment Summary by Quarter
{Key Important Commercial and Recreational Species of Concern)
Total Total Sample Total # Total #
Quarter | Year Species/Family Collected | Collected | Volume Eggs Larvae
Eggs Larvae (MG) Entrained® | Entrained!

Thunnus albacares (yellowfin tuna) 0 0 o o

1 2016 . 0.20
Lutjanus campechanus(red snapper) 0 0 0 0
Thunnus albacares (yellowfin tuna) 0 0 0 0

2 2016 . 0.020
Lutjanus campechanus(red snapper) 0 0 0 0
Thunnus albacares (yellowfin tuna) 0 0 0 0

3 2016 . 0.006
Lutjanus campechanus (red snapper) 0 0 0 0
Total 2016 Thunnus albacares (yellowfin tuna) 0 0 N/A 0 0
Total 2016 | Lutjanus campechanus{red snapper) 0 0 N/A 0 0

! Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8
MGD for a 91-day quarter
Table 3
Other Ichthyoplankton
(Non Key Commercial and Recreational Species of Concern)

Total Total Sample Total # Total #
Quarter | Year Species/Family Collected | Collected | Volume Eges Larvae
Eggs Larvae (MG) Entrained® | Entrained!
0 0 0 0
1 2016 N/A 0.20
0 0 0 0
0 0 0 0
2 2016 N/A 0.020
0 0 0 0
0 0 0 0
3 2016 N/A 0.006
0 0 0 0
Total 2016 Eggs 0 0 N/A 0 0
Total 2016 Larvae 0 0 N/A 0 0

! Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8
MGD for a 91-day quarter

Table 4
Other Non-ichthyoplankton Entrained Organisms

Chaetognaths Copepods Ctenophores Polychaetes
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Attachment C - Sampling Data Sheet
Cooling Water Intake Structure Entrainment Sampling Procedures
Anadarko Petroleum Corporation
Heidelberg Spar Production Facility

‘1/’13 —ﬁ{’l‘%/?m\o

Collection Dates

Name(s) of Personnel g M Qb\\“““\/
Collecting Samples S . M QE\\A el
Sample Event Start Time 1030 9 /Z,S

Flow reading after 1 min = &

J
Sample Event End Time (030 A (Zl{
Total Time Sampled 24 hes
Sequential Sample Number AS/\)(’ T A W A
Number of Jars per Sample L\

Other Notes Relevant to
Sampling Event
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ATTACHMENT B
CHAIN-OF-CUSTODY FOR SAMPLE EVENT
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Fesdromnenial unaiian

17170 PERKING ROAD

ASSQC;A zg BATON ROUGE LA 70810
1S PHONE {225

F 235} 751-2010

} 755-1000

PHOME {281) 016

January 16, 2017 FAY (281) 3976637

LAKE CHARLES, LA

PHONE (337)625-6577

Ms. Ellen Thomson FAX (337)625-6580
Anadarko Petroleum Corporation

) ) SHREVEPORT, LA

1201 Lake Robbins Drive PHONE (318) 797-863¢

FAX {218) 795-0478

The Woodlands, TX 77380
Ellen.Thomson@anadarko.com

Re: Fourth Quarter 2016 Entrainment Monitoring Report for the Heidelberg Spar
Production Facility
CK Project No. 13096

Dear Ms. Thomson:

CK Associates (CK) is providing this letter report to Anadarko Petroleum Corporation (Anadarko)
to summarize the findings of the fourth quarter 2016 entrainment monitoring event for intake
water collected from the cooling water intake structure (CWIS) aboard the Heidelberg Spar
production facility (HSPF). The HSPF is a fixed facility, for which construction was commenced
after July 17, 2006. Therefore, quarterly entrainment monitoring is required for the HSPF CWIS
in accordance with section 12.c.2.ii of the NPDES General Permit for New and Existing Sources
and New Dischargers in the Offshore Subcategory of the Oil and Gas Extraction Point Source
Category for the Western Portion of the Outer Continental Shelf of the Gulf of Mexico
(GMG290000) (general permit), effective October 1, 2012.

Sample Collection

Entrainment samples were collected by Anadarko personnel from a slip stream of the cooling
water system. The slip stream begins downstream of the CWIS intake screens and upstream of
the facility heat exchanger(s) and seawater basket strainers. The slip stream is passed through
an entrainment monitoring device (EMD) consisting of a closed conduit with a 330 micrometer
screen in line with the flow after which the stream is returned to the HSPF cooling water system
downstream of the initial slip stream collection location.

The sampling process began at 0925 hours on December 17, 2016 and lasted until 0925 hours
on December 18, 2016. The EMD was operated continuously during the sampling period (24
hours) at a flow rate of 8.0 gallons per minute resulting in an entrainment sample volume of
11,520 gallons. Sample collection data are summarized in Table 1. Upon sampling termination,
the screen was removed from the EMD and washed of entrained particles into sample jars
containing 10% buffered formalin. The sample jars were packed in an ice chest and shipped to
CK for processing and species identification by a fisheries biologist. See attachments A and B for
a copy of the field data sheet and chain of custody documentation respectively.
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Sample Results

Samples were analyzed for the presence of eggs and larvae from yellowfin tuna, and red
snapper. These species were identified as key representative commercial and recreational
species of concern because eggs and larvae of these species are considered to be most likely to
be entrained in the HSPF CWIS.

Zero yellowfin tuna eggs/larvae and zero red snapper eggs/larvae were identified during
sample analysis. When normalized to the total facility flow, this entrainment rate amounts to
zero eggs/larvae per cubic meter and zero key species of concern entrained per day. A
summary of the entrained key species of concern is included in Table 2. There were no
additional ichthyoplankton (eggs/larvae) observed in the sample see Table 3. Other entrained
organisms that were not listed as key species of concern and are not ichthyoplankton, but that
were found in the entrainment samples included Chaetognaths, copepods and pteropods, see
Table 4. None of these organisms should be included as part of the discharge monitoring report
submittal because they do not represent key important commercial and recreational species of
concern.

Conclusions

Zero organisms of key important commercial and recreational species of concern were
identified in entrainment samples collected from the HSPF during its fourth calendar quarter of
entrainment monitoring. Based on the analysis of the entrainment monitoring samples,
engineering controls installed at the HSPF CWIS have successfully minimized the potential for
environmental, socioeconomic, and ecological damage due to entrainment in the facility CWIS.

if you have any questions or comments regarding this report, please do not hesitate to contact
me at (255) 755-1000 or via email at James.Durbin@c-ka.com .

Sincerely yours,
CK Associates

%m‘.eg /M

James L. Durbin
Senior Environmental Scientist

Attachments: As referenced
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Table 1

Sample Collection Data Summary by Quarter

Sample
Quarter Year Start l?ate and Stop pate and Flow Rate Sample Collection Method
Time Time . Volume (MG)
(gal/min)
4 2016 12/17/16 0925 12/18/16 0925 8.0 (est) 0.012 Composite
Table 2
Entrainment Summary by Quarter
(Key Important Commercial and Recreational Species of Concern)
Total Total Sample Total # Total #
Quarter | Year Species/Family Collected | Collected | Volume Eggs Larvae
Eggs Larvae (MG) Entrained® | Entrained®

Thunnus albacares (yellowfin tuna) 0 0 o o

1 2016 . 0.20
Lutjanus campechanus(red snapper) 0 0 0 0
Thunnus albacares (yellowfin tuna) 0 0 0 0

2 2016 . 0.020
Lutjanus campechanus(red snapper) 0 0 0 0
Thunnus albacares (yellowfin tuna) 0 0 0 0

3 2016 . 0.006
Lutjanus campechanus (red snapper) 0 0 0 0
Thunnus albacares (yellowfin tuna) 0 0 0 0

4 2016 . 0.012
Lutjanus campechanus (red snapper) 0 0 o o
Total 2016 Thunnus albacares (yellowfin tuna) 0 0 N/A 0 0
Total 2016 | Lutjanus campechanus{red snapper) 0 0 N/A 0 0

! Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8
MGD for a 91-day quarter.

Table 3
Other Ichthyoplankton

(Non Key Commercial and Recreational Species of Concern)

Total Total Sample Total # Total #
Quarter | Year Species/Family Collected | Collected | Volume Eges Larvae
Eggs Larvae (MG) Entrained® | Entrained®
1 2016 N/A 0 0 0.20 0 0
0 0 0 0
0 0 0 0
2 2016 N/A 0.020
0 0 0 0
0 0 0 0
3 2016 N/A 0.006
0 0 0 0
0 0 0 0
4 2016 N/A 0.012
0 0 0 0
Total 2016 Eggs 0 0 N/A 0 0
Total 2016 Larvae 0 0 N/A 0 0

! Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8
MGD for a 91-day quarter.

Sierra Club v. EPA 18cv3472 NDCA

Tiers 8&9

ED_002061_00094918-00207



Table 4
Other Non-Ichthyoplankton Entrained Organisms

Chaetognaths copepods pteropods
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ATTACHMENT A
DATA SHEET FOR SAMPLE EVENT
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Attachment C - Sampling Data Sheet
Cooling Water Intake Structure Entrainment Sampling Procedures
Anadarko Petroleum Corporation
Heidelberg Spar Production Facility

Collection Dates /oZ’ /7 - /07 '/f’ozﬂ/é

Name(s) of Personnel /V 60/47 Coux

Collecting Samples

Sample Event Start Time 7 9154/1'7 LS T-Lolé

Flow reading after 1 min g)y,ﬂ/y/
Sample Event End Time 7525//47 /A "/f 'ozé)/é

Total Time Sampled OZ 74 A/’”j’.

Sequential Sample Number /7/5/0/6 i 17[[477-% yzép/é

Number of Jars per Sample 7

Other Notes Relevant to 7/
Sampling Event e On-
Sierra Club v. EPA 18cv3472 NDCA Tiers 8&9
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ATTACHMENT B
CHAIN-OF-CUSTODY FOR SAMPLE EVENT
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25) 751-2010

April 21, 2017

Ms. Sofia Lamon

Anadarko Petroleum Corporation
1201 Lake Robbins Drive

The Woodlands, TX 77380
sofia.lamon@anadarko.com

Re: First Quarter 2017 Entrainment Monitoring Report for the Heidelberg Spar Production
Facility
CK Project No. 13096

Dear Ms. Lamon:

CK Associates (CK) is providing this letter report to Anadarko Petroleum Corporation (Anadarko)
to summarize the findings of the first quarter 2017 entrainment monitoring event for intake
water collected from the cooling water intake structure (CWIS) aboard the Heidelberg Spar
production facility (HSPF). The HSPF is a fixed facility, for which construction was commenced
after July 17, 2006. Therefore, quarterly entrainment monitoring is required for the HSPF CWIS
in accordance with section 12.c.2.ii of the NPDES General Permit for New and Existing Sources
and New Dischargers in the Offshore Subcategory of the Oil and Gas Extraction Point Source
Category for the Western Portion of the Outer Continental Shelf of the Gulf of Mexico
(GMG290000) (general permit), effective October 1, 2012.

Sample Collection

Entrainment samples were collected by Anadarko personnel from a slip stream of the cooling
water system. The slip stream begins downstream of the CWIS intake screens and upstream of
the facility heat exchanger(s) and seawater basket strainers. The slip stream is passed through
an entrainment monitoring device (EMD) consisting of a closed conduit with a 330 micrometer
screen in line with the flow after which the stream is returned to the HSPF cooling water system
downstream of the initial slip stream collection location.

The sampling process began at 1316 hours on March 15, 2017 and lasted until 1317 hours on
March 16, 2017. The EMD was operated continuously during the sampling period (24 hours) at
a flow rate of 11.0 gallons per minute resulting in an entrainment sample volume of 15,840
galions. Sample collection data are summarized in Table 1. Upon sampling termination, the
screen was removed from the EMD and washed of entrained particles into sample jars
containing 10% buffered formalin. The sample jars were packed in an ice chest and shipped to
CK for processing and species identification by a fisheries biologist. See attachments A and B for
a copy of the field data sheet and chain of custody documentation respectively.
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ED_002061_00094918-00213


http://www.c-ka.com
mailto:sofia.lamon@anadarko.com

Sample Results

Samples were analyzed for the presence of eggs and larvae from vyellowfin tuna, and red
snapper. These species were identified as key representative commercial and recreational
species of concern because eggs and larvae of these species are considered to be most likely to
be entrained in the HSPF CWIS.

Zero vyellowfin tuna eggs/larvae and zero red snapper eggs/larvae were identified during
sample analysis. When normalized to the total facility flow, this entrainment rate amounts to
zero eggs/larvae per cubic meter and zero key species of concern entrained per day. A
summary of the entrained key species of concern is included in Table 2. There were no
additional ichthyoplankton (eggs/larvae) observed in the sample see Table 3. Other entrained
organisms that were not listed as key species of concern and are not ichthyoplankton, but that
were found in the entrainment samples were Copepods, see Table 4. None of these organisms
should be included as part of the discharge monitoring report submittal because they do not
represent key important commercial and recreational species of concern.

Conclusions

Zero organisms of key important commercial and recreational species of concern were
identified in entrainment samples collected from the HSPF during its first calendar quarter of
entrainment monitoring for 2017. Based on the analysis of the entrainment monitoring
samples, engineering controls installed at the HSPF CWIS have successfully minimized the
potential for environmental, socioeconomic, and ecological damage due to entrainment in the
facility CWIS.

If you have any questions or comments regarding this report, please do not hesitate to contact
me at (255) 755-1000 or via email at James.Durbin@c-ka.com .

Sincerely yours,
CK Associates

%m‘.eg /M

James L. Durbin
Senior Environmental Scientist

Attachments: As referenced
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Table 1

Sample Collection Data Summary by Quarter

Sample
Quarter Year Start !?ate and Stop I?ate and Flow Rate Sample Collection Method
Time Time . Volume (MG)
(gal/min)
1 2017 | 03/15/2017 1316 | 03/16/2017 1317 11.0 (est) 0.016 Composite
Table 2
Entrainment Summary by Quarter
(Key Important Commercial and Recreational Species of Concern)
Total Total Sample Total # Total #
Quarter | Year Species/Family Collected | Collected | Volume Eges Larvae
Eggs Larvae (MG) Entrained® | Entrained?
Thunnus albacares (yellowfin tuna) 0 0 0 0
1 2017 . 0.016
Lutjanus campechanus(red snapper) 0 0 o o
Total 2017 Thunnus albacares (yellowfin tuna) 0 0 N/A 0 0
Total 2017 | Lutjanus campechanus {red snapper) 0 0 N/A 0 0

! Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8
MGD for a 91-day quarter.

Table 3
Other Ichthyoplankton

(Non Key Commercial and Recreational Species of Concern)

Total Total Sample Total # Total #
Quarter | Year Species/Family Collected | Collected | Volume Eges Larvae
Eggs Larvae (MG) Entrained® | Entrained!
1 2017 N/A 0 0 0.016 0 0
0 0 0 0
Total 2017 Eggs 0 0 N/A 0 0
Total 2017 Larvae 0 0 N/A 0 0

! Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8
MGD for a 91-day quarter.

Sierra Club v. EPA 18cv3472 NDCA
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Table 4
Other Non-Ichthyoplankton Entrained Organisms

QOrganism Total Number Collected
Copepods 6
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ATTACHMENT A
DATA SHEET FOR SAMPLE EVENT
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Attachment C - Sampling Data Sheet
Cooling Water Intake Structure Entrainment Sampling Procedures
Anadarko Petroleum Corporation
Heidelberg Spar Production Facility

Collection Dates 3 “51 ]-:\

Name(s) of Personnel L\ . ﬁ(‘}/\rﬂ
Collecting Samples Q MC‘F\\(\C{/\W

sample Event Start Time | \LDPYY\ “3 21517

Flow reading after 1 min | | Qg\{(}\’\ﬁ
J
Sample Event End Time i Tom . 3 /j & 117
‘ ] j

Total Time Sampled I hsuans | o

Sequential Sample Number

Number of Jars per Sample |

Other Notes Relevant to

.Sampling Event T\l /A
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CHAIN-OF-CUSTODY FOR SAMPLE EVENT
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May 5, 2017

Chevron USA

100 Northpark Blvd.
Covington, LA 70433
Attn: Jim Floyd
Jim.flovd@chevron.com

Re: Second Quarter 2017 Entrainment Monitoring Report for the Chevron Jack and St.
Malo Floating Production Unit
CK Project No. 10726

Dear Mr. Floyd:

CK Associates {CK) is providing this letter report to Chevron USA (Chevron) to summarize the
findings of the second quarter 2017 entrainment monitoring event for intake water collected
from the cooling water intake structure (CWIS) aboard the Jack and St. Malo (JSM) floating
production unit (FPU). The JSM FPU is a fixed facility, for which construction was commenced
after July 17, 2006. Therefore, quarterly entrainment monitoring is required for the JSM FPU
CWIS in accordance with section 12.c.2.ii of the NPDES General Permit for New and Existing
Sources and New Dischargers in the Offshore Subcategory of the Oil and Gas Extraction Point
Source Category for the Western Portion of the Outer Continental Shelf of the Gulf of Mexico
(GMG290000) (general permit), effective October 1, 2012.

Sample Collection

Entrainment samples were collected by Chevron personnel from a slip stream of the cooling
water system. The slip stream begins downstream of the CWIS intake screens and upstream of
the facility heat exchanger(s). The slip stream is passed through an entrainment monitoring
device (EMD) consisting of a closed conduit with a 330 micrometer screen in line with the flow
after which the stream is returned to the JSM cooling water system downstream of the facility
heat exchanger(s).

The sampling process began at 0700 hours on April 4, 2017 and lasted until 0700 hours on April
5, 2017. The EMD was operated continuously during the sampling period at a flow rate of 10.0
gallons per minute resulting in an entrainment sample volume of 14,400 gallons. Sample
collection data are summarized in Table 1. Upon sampling termination, the screen was
removed from the EMD and washed of entrained particles into sample jars containing 10%
buffered formalin. The sample jars were packed in an ice chest and shipped to CK for
processing and species identification by a fisheries biologist. See attachments A and B for a
copy of the field data sheet and chain of custody documentation respectively.
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Sample Results

Samples were analyzed for the presence of eggs and larvae from yellowfin tuna, and red
snapper. These species were identified in the FPU’s general permit application as key
representative commercial and recreational species of concern because eggs and larvae of
these species are considered to be most likely to be entrained in the JSM CWIS.

Zero yellowfin tuna eggs/larvae and zero red snapper eggs/larvae were identified during
sample analysis. When normalized to the total facility flow, this entrainment rate amounts to
zero eggs/larvae of key species of concern per cubic meter entrained per day. A summary of
the entrained key species of concern is included in Table 2. There was an additional non-target
ichthyoplankton larvae observed in the sample, see Table 3. One Microdesmidae, however the
larvae was too damaged to identify further. There were no additional non-target
ichthyoplankton eggs observed in the sample see Table 3. Other entrained organisms that
were not listed as key species of concern and are not ichthyoplankton, but that were found in
the entrainment samples included several Copepoda, see Table 4. None of these organisms
should be included as part of the discharge monitoring report submittal because they do not
represent key important commercial and recreational species of concern.

Conclusions

Zero organisms of key important commercial and recreational species of concern were
identified in entrainment samples collected from the JSM FPU during its first calendar quarter
of entrainment monitoring. Based on the analysis of the entrainment monitoring samples,
engineering controls installed at the JSM FPU CWIS have successfully minimized the potential
for environmental, socioeconomic, and ecological damage due to entrainment in the facility
CWIS.

If you have any questions or comments regarding this report, please do not hesitate to contact
me at (255) 755-1000 or via email at James.Durbin@c-ka.com .

Sincerely yours,
CK Associates

?pm.”f /M

James L. Durbin
Senior Environmental Scientist

Attachments: As referenced
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Table 1

Sample Collection Data Summary by Quarter

Sample
Quarter Year Start [?ate and Stop Qate and Flow Rate Sample Collection Method
Time Time . Volume (MG)
(gal/min)
1 2017 01/5/17-2100 01/6/17-2100 20.0 (est) 0.029 Composite
2 2017 04/04/17-0700 04/05/17-0700 10.0 (est) 0.014 Composite
Table 2
Entrainment Summary by Quarter
(Key Important Commercial and Recreational Species of Concern)
Total Total Sample Total # Total #
Quarter | Year Species/Family Collected | Collected | Volume Eggs Larvae
Eggs Larvae (MG) Entrained! | Entrained!
Thunnus albacares (yellowfin tuna) 0 0 0 0
1 2017 - 0.029
Lutjanus campechanus (red snapper) 0 0 0 0
Thunnus albacares (yellowfin tuna) 0 0 0 0
2 2017 - 0.014
Lutjanus campechanus (red snapper) 0 0 0 0
Total 2017 Thunnus albacares (yellowfin tuna) 0 0 N/A 0 0
Total 2017 | Lutjanus campechanus {red snapper) 0 0 N/A ] ]

! Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8
MGD for a 91-day quarter

Table 3

Other Ichthyoplankton
(Non Key Commercial and Recreational Species of Concern)

Total Total Sample Total # Total #

Quarter | Year Species/Family Collected | Collected | Volume Eggs Larvae
Eggs Larvae (MG) Entrained® | Entrained!

Gempylidae 0 1 0 84,097

1 2017 Haemulidae 0 3 0.029 0 252,290

Sparidae 0 2 0 168,193

2 2017 Microdesmidae 0 1 0.014 0 174,200

Total 2017 0 7 N/A 0 678,780

! Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8
MGD for a 91-day quarter

Table 4
Other Non-ichthyoplankton Entrained Organisms

Copepoda
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ATTACHMENT A
DATA SHEET FOR SAMPLE EVENT
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Attachment A - Example Data Shest
Cooling Water intake Structure Entrainment Sampling and Monitoring Procedures
Chevron North America Exploration and Production Company Deepwater
fack 51, Malko Platform

Collection Date 4852017

Project Number 10726

MNames of Persannel Collecting

samples Cedric Milton
sample Collection Flow Rate 10GPM
sample Event Start Time and'Date 0700 *’}j //é:’f:f 7
Sample Event End Time and Date 700 %ﬁ{/&?
Weather Conditions during esch
oycle Seas 4 to 8 Winds 10 to 12 Knots
Numbm of Sample lars Filled 4
Sample Method Entreinment
Other Notes Relevant to Sampling
Event
Sierra Club v. EPA 18cv3472 NDCA Tiers 8&9
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Environmental Resources

Management
Memorandum
CityCentre Four
. . 840 West Sam Houston
To: Ms. Sofia Lamon, Ms. Ellen Thomson Parkway North, Suite 600
Houston, Texas 77024-3920
Company: Anadarko T 281-600-1000
F: 281-520-4625
From: Kurtis Schlicht, Bill Stephens, Emily Lantz
Date: 10 April 2015
Subject: Quarter 1 (January-March) 2015 Entrainment
Sampling Results

The Environmental Protection Agency (EPA) regulates discharges from exploration,
development, and production facilities located in and discharging to federal waters of the Gulf
of Mexico offshore of Louisiana and Texas under National Pollutant Discharge Elimination
System (NPDES) General Permit number GMG 290000 (General Permit). The General Permit
provides authorization to discharge wastewater and storm water in the western outer
continental shelf (OCS) regions of the Gulf of Mexico with conditions that the permittee agrees
to a variety of effluent limitations, monitoring, reporting, and cooling water intake structure
(CWIS) requirements.

Samples were collected from the Lucius Truss Spar (Lucius) in accordance with the General
Permit quarterly entrainment sampling requirements for Quarter 1 2015 (Q1 2015). A
description of the sampling procedures and analytical results of the Q1 2015 event are presented
in the following paragraphs

Procedure

ERM staff travelled to Lucius under Anadarko supervision on March 9, 2015. Sampling began at
00:00 on the morning of March 10, 2015. Samples were collected every six hours (06:00, 12:00,
18:00) until four 25 m?® entrainment sample volumes were collected representing a 24-hour
sample period. Samples remained in the possession of the sample team during the transport to
shore.

Once onshore, entrainment samples were shipped within 24 hours to Ecological Associates, Inc.
(EAI), with chain-of-custody documentation included in the shipment. Samples were processed
by EAI during a 45-60 day period.

In the laboratory, EAI technicians separated debris or material from aquatic organisms and
sorted the organisms by life-stage to the lowest possible taxonomic level.

Texas Registered Engineering Firm F-2393
Texas Board of Professional Geoscientists Firm 50036
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Sampling Results

A total of 2,597 organisms were present in the 100m? of water sampled. Of these organisms, 21
were fish and shellfish (also known as “Target” organisms, per EAl nomenclature): 2 fish larvae
and 19 fish eggs. Table 1 below indicates the types, numbers, and lifestages of the fish within
the March 10, 2015 sample. Table 2 below indicates the types, numbers, and lifestages of the
non-fish species within the March 10, 2015 sample.

Table 1. Laboratory Analysis of Ichthyoplankton Samples Collected During Event 1 on March
10, 2015 at the Anadarko Lucius Truss Spar Platform: Target Organisms.

Taxa (RI/Non- Lifestage Sample1 | Sample? | Sample3 | Sample4 | Total
(R1
Invertebrates

00:00 06:00 12:00 18:00

Fish

Aulostomus Post Yolk- 1 1
maculatus Sac Larvae

Unidentified fish - Post Yolk- 1 1
damaged Sac Larvae

Fish total 1 1 2
Fish Eggs

Unidentified eggs Egg 3 3 1 12 19
- No embryos

Fish Eggs Total

3 3 1 12 19
Total Combined
*CRI = Commercially or Recreationally Important Decapod Crustaceans. None present in
samples.

Texas Registered Engineering Firm F-2393 G:\ 2015\0243120\ 22072H (memo).docx
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Page 3

Table 2. Laboratory Analysis of Ichthyoplankton Samples Collected During Event 1 on March

10, 2015 at the Anadarko Lucius Truss Spar Platform: Non-target Organisms.

Taxa CRI/Non-CRI | Lifestage Sample1 | Sample 2 | Sample3 | Sample4 | Total
Invertebrates

12:00
Crustaceans
Amphipoda Non-CRI Other 1 1 2
Portunus sp. Non-CRI Megalops 1 1
Decapod shrimp Non-CRI Other 6 10 18 35 69
Crustacean Total 6 10 19 37 72
Decapods
Pleocyemata Non-CRI Megalops 1 2 3
Pleocyemata Non-CRI Zoea 7 7
Decapods Total 8 2 10
Ostracods
Ostracoda | Non-CRI | Other 87 149 182 187 605
Ostracods Total 87 149 182 187 605
Polychaetes
Polychaeta | Non-CRI | Other 3 1 3 1 8
Polychaete Total 3 1 3 1 8
Arthropods
Copepoda | Non-CRI | Other 244 380 533 705 1,862
Arthropod Total 244 380 533 705 1,862
Chaetognatha
Chaetognatha | Non-CRI | Other 2 5 8 4 19

5

Texas Registered Engineering Firm F-2393

Texas Board of Professional Geoscientists Firm 50036
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Environmental Resources

Management
Memorandum
CityCentre Four
. ] 840 West Sam Houston
To: Ms. Sofia Lamon, Ms. Ellen Thomson Parkway North, Suite 600
Houston, Texas 77024-3920
Company: Anadarko
T: 281-600-1000
F: 281-520-4625
From: Kurtis Schlicht, Bill Stephens, Emily Lantz
Date: 17 August 2015
Subject: Quarter 2 (April-June) 2015 Entrainment
Sampling Results

The Environmental Protection Agency (EPA) regulates discharges from exploration,
development, and production facilities located in and discharging to federal waters of the Gulf
of Mexico offshore of Louisiana and Texas under National Pollutant Discharge Elimination
System (NPDES) General Permit number GMG 290000 (General Permit). The General Permit
provides authorization to discharge wastewater and storm water in the western outer
continental shelf (OCS) regions of the Gulf of Mexico with conditions that the permittee agrees
to a variety of effluent limitations, monitoring, reporting, and cooling water intake structure
(CWIS) requirements.

Samples were collected from the Lucius Truss Spar (Lucius) in accordance with the General
Permit quarterly entrainment sampling requirements for Quarter 2 2015 (Q2 2015). A
description of the sampling procedures and analytical results of the Q2 2015 event are presented
in the following paragraphs

Procedure

ERM staff travelled to Lucius under Anadarko supervision on June 01, 2015. Sampling began at
00:00 on the morning of June 02, 2015. Samples were collected every six hours (06:00, 12:00,
18:00) until four 25 m?® entrainment sample volumes were collected representing a 24-hour
sample period. Samples remained in the possession of the sample team during the transport

to shore.

Once onshore, entrainment samples were shipped within 24 hours to Ecological Associates, Inc.
(EAI), with chain-of-custody documentation included in the shipment. Samples were processed
by EAI during a 45-60 day period.

In the laboratory, EAI technicians separated debris or material from aquatic organisms and
sorted the organisms by life-stage to the lowest possible taxonomic level.

Texas Registered Engineering Firm F-2393
Texas Board of Professional Geoscientists Firm 50036
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Sampling Results

A total of 120 “Target” (per EAI nomenclature) fish or shellfish organisms were present in the
100m? of water sampled: 2 fish larvae and 118 fish eggs. Table 1 below indicates the types,
numbers, and lifestages of the fish within the June 02, 2015 sample.

Table 1. Laboratory Analysis of Ichthyoplankton Samples Collected During Event 1 on June 02,
2015 at the Anadarko Lucius Truss Spar Platform: Target Organisms.

Taxa (RI/Non- Lifestage Sample1 | Sample? | Sample3 | Sample 4 | Total
(R1
Invertebrates
1

0000 0600  [1200 | 18:00

Fish

Carangidae Post Yolk- 0 0 0 1
Sac Larvae

Unidentified fish - Post Yolk- |1 0 0 0 1

damaged Sac Larvae

Fish total 2 0 0 0 2

Fish Eggs

Unidentified eggs Egg 0 115 3 0 118

- No embryos

Fish Eggs Total 115 3 118

0 0
Total Combined 2w e e s
*CRI = Commercially or Recreationally Important Decapod Crustaceans. None present in
samples.
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Environmental Resources

Memorandum Management

. , CityCentre Four
To: Ms. Sofia Lamon, Ms. Ellen Thomson 840 West Sam Houston

Parkway North, Suite 600
Houston, Texas 77024-3920

Company: Anadarko
T: 281-600-1000
From: Kurtis Schlicht, Emily Lantz F: 281-520-4625
Date: 15 December 2015
Subject: Lucius Truss Spar - Quarter 3 (July-September) 2015
Entrainment

Monitoring Results

The Environmental Protection Agency (EPA) regulates discharges from exploration,
development, and production facilities located in and discharging to federal waters of the Gulf
of Mexico offshore of Louisiana and Texas under National Pollutant Discharge Elimination
System (NPDES) General Permit number GMG 290000 (General Permit). The General Permit
provides authorization to discharge wastewater and storm water in the western outer
continental shelf (OCS) regions of the Gulf of Mexico with conditions that the permittee agrees
to a variety of effluent limitations, monitoring, reporting, and cooling water intake structure
(CWIS) requirements.

Entrainment samples were collected from the Lucius Truss Spar (Lucius) in accordance with the
General Permit quarterly entrainment monitoring requirements for Quarter 3 2015 (Q3 2015). A
description of the sampling procedures and analytical results of the Q3 2015 monitoring event
are presented in the following paragraphs.

Sampling Procedures

ERM staff travelled to Lucius under Anadarko supervision on September 21, 2015. Sampling
began at 18:00 on the evening of September 21, 2015. Samples were collected every following six
hours (00:00, 06:00, 12:00) until four, 25 m3 entrainment sample volumes were collected
representing a 24-hour sample period. Sampling began at 18:00 in order to accommodate Lucius
personnel request to have the entrainment sampling system (ESS) disassembled the day prior to
crew change. Samples remained in the possession of the ERM sample team during the transport
to shore, under the chain of custody protocol.

Once onshore, the entrainment samples were shipped within 24 hours to Ecological Associates,
Inc. (EAI), with chain-of-custody documentation included in the shipment. Samples were
processed by EAI during a 45-60 day period. The final results, dated December 11, 2015, were
received via email on December 11, 2015.

Texas Registered Engineering Firm F-2393
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In the laboratory, EAI technicians separated debris or material from aquatic organisms and
sorted the organisms by life-stage to the lowest possible taxonomic level. During this quarter,
EAI composited the four samples into two samples: one composite to represent the samples
taken during the daytime (12:00 and 18:00, sunset occurred around 19:30); and one composite to
represent the samples taken during the nighttime (00:00 and 06:00, sunrise occurred around
07:15). In Q1 and Q2 the four samples collected each quarter were individually processed in
order to verify the amount of material (number of organisms) present in the samples. After
these two quarters were utilized as a baseline, we have assumed that the samples will contain
relatively low numbers and organism density. In Q3 and future quarterly sampling events, the
samples will be composited into two samples (as described above), which is sufficient to show
diel migration of organisms for analysis.

Sampling Results

A total of 28 “target” (per EAl nomenclature) fish or shellfish organisms were present in the
100m? of water sampled: 7 crustaceans; 3 fish larvae; and 18 fish eggs. Table 1 describes the
types, numbers, and lifestages of the organisms of the 28 organisms present in the September
21, 2015 sample. Table 2 describes the lengths of captured fish organisms. Table 3 describes the
density of organisms within the samples.

Table 1. Laboratory Analysis of Ichthyoplankton Samples Collected During Event 3 on
September 21, 2015 at the Anadarko Lucius Truss Spar Platform.

Taxa CRIY/Non- Lifestage Nighttime Sample | Daytime Sample | Total
CRI (00:00 and 06:00) {12:00 and 18:00)
Invertebrates
0 6 6

Crustaceans

Penaeidae CRI Post Larvae

Sicyonia sp. CRI Mysis 0 1 1
Crustacean Total 0 7 7
Fish

Diplogrammus Post Yolk- 0 1 1
pauciradiatus Sac Larvae

Unidentified fish - Post Yolk- 2 0 2
damaged Sac Larvae

Fish Total 2 1 3
Fish Eggs

Unidentified eggs Egg 17 1 18
- No embryos

Fish Eggs Total 17 1 18
TOTAL w0 e s

*CRI = Commercially or Recreationally Important Decapod Crustaceans.

Texas Registered Engineering Firm F-2393 G:\ 2015\0243120\ 23269H (memo).docx
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Table 2. Total Length (mm) of Ichthyoplankton Specimens Collected during Event 3 on
September 21, 2015 at the Anadarko Lucius Truss Spar Platform.

Sample Taxa Life Stage Specimen Total Length

Number (mm)

Nighttime Sample Unidentified fish- | Post Yolk-Sac 1 N/A*
(00:00 and 06:00) damaged Larvae

Unidentified fish- | Post Yolk-Sac 1 N/A*
damaged Larvae

Daytime Sample | Diplogrammus Post Yolk-Sac 1 N/A*
(12:00 and 18:00) pauciradiatus Larvae

* Specimen damaged, not measured.

Table 3. Densities (Number per m3 of Water Filtered) of Organisms Collected During Event 3
on September 21, 2015 at the Anadarko Lucius Truss Spar Platform.

Taxa CRIY/Non- Lifestage Nighttime Sample | Daytime Sample | Total
CRI (00:00 and 06:00) {12:00 and 18:00)
Invertebrates

Volume of filtered water (m?

Crustaceans

Penaeidae CRI Post Larvae | 0 0.120 0.060
Sicyonia sp. CRI Mysis 0 0.020 0.010
Crustacean Total 0 0.140 0.070
Fish

Diplogrammus Post Yolk- 0 0.020 0.010
pauciradiatus Sac Larvae

Unidentified fish - Post Yolk- 0.040 0 0.020
damaged Sac Larvae

Fish Total 0.040 0.020 0.030
Fish Eggs

Unidentified eggs Egg 0.340 0.020 0.180
- No embryos

Fish Eggs Total 0.340 0.020 0.180
0.380

*CRI = Commercially or Recreationally Important Decapod Crustaceans.
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Environmental Resources

Memorandum Management

. , CityCentre Four
To: Ms. Sofia Lamon, Ms. Ellen Thomson 840 West Sam Houston

Parkway North, Suite 600

Company: Anadarko Houston, Texas 77024-3920
T: 281-600-1000

From: Kurtis Schlicht, Emily Lantz F: 281-520-4625

Date: 19 January 2016

Subject: Lucius Truss Spar - Quarter 4 (October-December) 2015

Entrainment Monitoring Results

The Environmental Protection Agency (EPA) regulates discharges from exploration,
development, and production facilities located in and discharging to federal waters of the Gulf
of Mexico offshore of Louisiana and Texas under National Pollutant Discharge Elimination
System (NPDES) General Permit number GMG 290000 (General Permit). The General Permit
provides authorization to discharge wastewater and storm water in the western outer
continental shelf (OCS) regions of the Gulf of Mexico with conditions that the permittee agrees
to a variety of effluent limitations, monitoring, reporting, and cooling water intake structure
(CWIS) requirements.

Entrainment samples were collected from the Lucius Truss Spar (Lucius) in accordance with the
General Permit quarterly entrainment monitoring requirements for Quarter 4 2015 (Q4 2015). A
description of the sampling procedures and analytical results of the Q4 2015 monitoring event
are presented in the following paragraphs.

Sampling Procedures

ERM staff travelled to Lucius under Anadarko supervision on November 30, 2015. Sampling
began at 18:00 on the evening of November 30, 2015, and ended at 12:00 on December 01, 2015.
Samples were collected every following six hours (00:00, 06:00, 12:00) until four, 25 m3
entrainment sample volumes were collected representing a 24-hour sample period. Sampling
began at 18:00 in order to accommodate Lucius personnel request to have the entrainment
sampling system (ESS) disassembled the day prior to crew change. Samples remained in the
possession of the ERM sample team during the transport to shore, under the chain of custody
protocol.

Once onshore, the entrainment samples were shipped within 24 hours to Ecological Associates,
Inc. (EAI), with chain-of-custody documentation included in the shipment. Samples were
processed by EAI during a less than 30 day period. The final results, dated December 17, 2015,
were received via email on December 17, 2015.
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In the laboratory, EAI technicians separated debris or material from aquatic organisms and
sorted the organisms by life-stage to the lowest possible taxonomic level. Based on client
feedback received from the third quarter 2015 monitoring results, EAI processed the four
samples individually (similar to Q1 and Q2 samples), versus the Q3 2015 methodology that
composited the four samples to results in two diel (daytime versus nighttime) samples. In Q4
and future quarterly sampling events, the samples will be processed individually rather than
composited.

Sampling Results

A total of 27 “target” (per EAl nomenclature) fish or shellfish organisms were present in the
100m? of water sampled: 16 crustaceans; 1 fish larvae; and 10 fish eggs. Table 1 describes the
types, numbers, and lifestages of the organisms of the 27 organisms present in the November
30- December 01, 2015 sample. Table 2 describes the lengths of captured fish organisms. Table 3

describes the density of organisms within the samples.

TABLE 1 - Laboratory Analysis of Ichthyoplankton Samples Collected During Event 4 on
November 30- December 01, 2015 at the Anadarko Lucius Truss Spar Platform.

. . . .
CRI
Invertebrates

00:00 06:00

Crustaceans

Euphausiacea Non-CRI Adult 0 2 0 0 2

Lophogastrida Non-CRI Adult 0 1 0 0 1

Pinnotheres spp. Non-CRI Megalops 3 0 0 0 3

Rimapenaeus spp. | CRI Post Larvae |0 0 3 0 3

Sergestidae Non-CRI Adult 0 4 1 0 5

Xiphopenaeus CRI Post Larvae |0 0 2 0 2

kroyeri

Crustacean Total 3 7 6 0 16

Fish

Exocoetidae | | Juvenile 0 0 1 0 1

Fish Total 0 0 1 0 1

Fish Eggs

Unidentified eggs Egg 1 3 0 6 10

- No embryos

Fish Eggs Total 1 3 0 6 10
jroraL e e e e

*CRI = Commercially or Recreationally Important Decapod Crustaceans.
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TABLE 2 - Total Length (mm) of Ichthyoplankton Specimens Collected during Event 4 on
November 30- December 01, 2015 at the Anadarko Lucius Truss Spar Platform.

Sample Taxa Life Stage Specimen Total Length
Number (mm)

Sample 1- 18:00 No Ichthyoplankton Present

Sample 2- 00:00 No Ichthyoplankton Present

Sample 3- 06:00 Exocoetidae ' Juvenile ! N/A*

Sample 4- 12:00 No I(:hthyoplankton Present

* Specimen damaged, not measured.

TABLE 3 - Densities (Number per m3 of Water Filtered) of Organisms Collected during Event 4
on November 30- December 01, 2015 at the Anadarko Lucius Truss Spar Platform.

CRI*/Non- Sample1 | Sample2 | Sample3 | Sample 4 Total
CRI
Inverebrates

Collection Time 00:00 06:00 12:00
Volume of water filtered (m)

Crustaceans

Euphausiacea Non-CRI Adult 0 0.08 0 0 0.02
Lophogastrida Non-CRI Adult 0 0.04 0 0 0.01
Pinnotheres spp. Non-CRI Megalops 0.12 0 0 0 0.03
Rimapenaeus spp. | CRI Post Larvae | 0 0 0.12 0 0.03
Sergestidae Non-CRI Adult 0 0.16 0.04 0 0.05
Xiphopenaeus CRI Post Larvae | O 0 0.08 0 0.02
kroyeri

Crustacean Total 0.12 0.28 0.24 0 0.16
Fish

Exocoetidae | | Juvenile 0 0 0.04 0 0.01
Fish Total 0 0 0.04 0 0.01
Fish Eggs

Unidentified eggs Egg 0.04 0.12 0 0.24 0.10
- No embryos

Fish Eggs Total 0.04 0.12 0.24 0.10

TOTAL lﬁ_

*CRI = Commercially or Recreationally Important Decapod Crustaceans.

Texas Registered Engineering Firm F-2393 G\ 2016\ 0243120\ 23417H(Q4memo).docx
Texas Board of Professional Geoscientists Firm 50036

Sierra Club v. EPA 18cv3472 NDCA Tiers 8&9

ED_002061_00094918-00238



Environmental Resources

Memorandum Management

. , CityCentre Four
To: Ms. Sofia Lamon, Ms. Ellen Thomson 840 West Sam Houston

Parkway North, Suite 600
Houston, Texas 77024-3920

Company: Anadarko

T: 281-600-1000
From: Bill Stephens F: 281-520-4625
Date: 16 May 2016
Subject: Lucius Truss Spar - Quarter 1 (January-March) 2016

Entrainment Monitoring Results

The Environmental Protection Agency (EPA) regulates discharges from exploration,
development, and production facilities located in and discharging to federal waters of the Gulf
of Mexico offshore of Louisiana and Texas under National Pollutant Discharge Elimination
System (NPDES) General Permit number GMG 290000 (General Permit). The General Permit
provides authorization to discharge wastewater and storm water in the western outer
continental shelf (OCS) regions of the Gulf of Mexico with conditions that the permittee agrees
to a variety of effluent limitations, monitoring, reporting, and cooling water intake structure
(CWIS) requirements.

Entrainment samples were collected from the Lucius Truss Spar (Lucius) in accordance with the
General Permit quarterly entrainment monitoring requirements for Quarter 1 2016 (Q1 2016). A
description of the sampling procedures and analytical results of the Q1 2016 monitoring event
are presented in the following paragraphs.

Sampling Procedures

ERM staff travelled to Lucius under Anadarko supervision on February 15, 2016. Sampling
began at 18:00 on the evening of February 15, 2016, and ended at 12:00 on February 16, 2016.
Samples were collected every following six hours (00:00, 06:00, 12:00) until four, 25 m3
entrainment sample volumes were collected representing a 24-hour sample period. Sampling
began at 18:00 in order to accommodate Lucius personnel request to have the entrainment
sampling system (ESS) disassembled the day prior to crew change. Samples remained in the
possession of the ERM sample team during the transport to shore, under the chain of custody
protocol.

Once onshore, the entrainment samples were shipped within 24 hours to Ecological Associates,
Inc. (EAI), with chain-of-custody documentation included in the shipment. Samples were
processed by EAI during a less than 30 day period. The final results, dated March 7, 2016, were
received via email on March 7, 2016.
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In the laboratory, EAI technicians separated debris or material from aquatic organisms and
sorted the organisms by life-stage to the lowest possible taxonomic level. The four samples

were processed individually (not composited).

Sampling Results

A total of 73 “target” (per EAl nomenclature) fish or shellfish organisms were present in the
100m? of water sampled: 67 crustaceans; 4 fish larvae; and 2 fish eggs. Table 1 describes the
types, numbers, and lifestages of the organisms of the 73 organisms present in the February 15-
February 16, 2016 sample. Table 2 describes the lengths of captured fish organisms. Table 3

describes the density of organisms within the samples.

TABLE 1 - Laboratory Analysis of Ichthyoplankton Samples Collected During Event 5 on
February 15-February 16, 2016 at the Anadarko Lucius Truss Spar Platform
CRV/Non-CRI . Lucius-021516- | Lucius-021616- | Lucius-021616- | Lucius021616-
Taxa LifeStage .
Invertebrates® Sample 1 Sample 2 Sample 3 Sample 4 Total
Collection Time 18:00 0:00 6:00 12:00

I Gesicaane T 100 T T T T T T
Decapoda Non-CRI Post Larvae 7 2 2 11
Euphausiacea Non-CRI Post Larvae 13 8 19 9 49
Hepatus epheliticus Non-CRI Megalops 1 1
u:wp anepe Non-CRI Megalops 1 1 2
Litopenaeus sp. CRI Post Larvae 1 1
Portunus sp. Non-CRI Megalops 1 1
Solenocera sp. Non-CRI Mysis 1 1
Solenocera sp. Non-CRI Post Larvae 1 1

Crustacean Total ——
Fish
Unidentified fish - Post Yolk-Sac
Larvae
Fish Total ]
Fish Eogs
Unidentified eggs -
FishEggsTotal | . i 1 | 1 1 2
Total S 24 12 23 14 73

*CRI = Commercially or Recreationally Important Decapod Crustaceans.
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TABLE2-  Total Length (mm) of Ichthyoplankton Specimens Collected during Event 5
on February 15- 16, 2016 at the Anadarko Lucius Truss Spar Platform
Sample Number Taxa Life Stage Specimen | Total Length
Number (mm)
Lucius-021516-Sample 1 Unidentified Fish Post Yolk-Sac Larvae 1 N/A !
Lucius-021616-Sample 2 Unidentified Fish Post Yolk-Sac Larvae 1 N/A !
Lucius-021616-Sample 3 No Ichthyoplankton Present
Unidentified Fish Post Yolk-Sac Larvae 1 N/A !
Lucius-021616-Sample 4
Unidentified Fish Post Yolk-Sac Larvae 2 N/A !

1 Specimen damaged, not measured.

TABLE 3 - Densities (Number per m? of Water Filtered) of Organisms Collected During
Event 5 on February 15-16, 2016 at the Anadarko Lucius Truss Spar Platform
T CRI/Non-CRI LifeSt Lucius-021516- | Lucius-021616- | Lucius-021616- | Lucius-021616-
wa Invertebrates* testage Sample 1 Sample 2 Sample 3 Sample 4 Total
Collection Time 18:00 0:00 6:00 12:00
25.0 25.0 25.0 25.0 100.0

Volume of Water Filtered (m3)

{ rustaceans

Decapoda Non-CRI Post Larvae 0.28 0.08 0.08 0.11
Euphausiacea Non-CRI Post Larvae 0.52 0.32 0.76 0.36 049
Hepatus epheliticus Non-CRI Megalops 0.04 0.01
Hexapanopeus Non-CRI Megalops 0.04 0.04 0.02
angustifrons

Litopenaeus sp. CRI Post Larvae 0.04 0.01
Portunus sp. Non-CRI Megalops 0.04 0.01
Solenocera sp. Non-CRI Mysis 0.04 0.01
Solenocera sp. Non-CRI Post Larvae 0.04 0.01

0.67

*CRI = Commercially or Recreationally Important Decapod Crustaceans.
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Memorandum Management

. , CityCentre Four
To: Ms. Sofia Lamon, Ms. Ellen Thomson 840 West Sam Houston

Parkway North, Suite 600
Houston, Texas 77024-3920

Company: Anadarko

T: 281-600-1000
From: Bill Stephens F: 281-520-4625
Date: 22 August 2016
Subject: Lucius Truss Spar - Quarter 2 (April-June) 2016

Entrainment Monitoring Results

The Environmental Protection Agency (EPA) regulates discharges from exploration,
development, and production facilities located in and discharging to federal waters of the Gulf
of Mexico offshore of Louisiana and Texas under National Pollutant Discharge Elimination
System (NPDES) General Permit number GMG 290000 (General Permit). The General Permit
provides authorization to discharge wastewater and storm water in the western outer
continental shelf (OCS) regions of the Gulf of Mexico with conditions that the permittee agrees
to a variety of effluent limitations, monitoring, reporting, and cooling water intake structure
(CWIS) requirements.

Entrainment samples were collected from the Lucius Truss Spar (Lucius) in accordance with the
General Permit quarterly entrainment monitoring requirements for Quarter 2 2016 (Q2 2016). A
description of the sampling procedures and analytical results of the Q2 2016 monitoring event
are presented in the following paragraphs.

Sampling Procedures

ERM staff travelled to Lucius under Anadarko supervision on June 13-14, 2016. Sampling began
at 18:00 on the evening of June 13, 2016, and ended at 12:00 on June 14, 2016. Samples were
collected every following six hours (00:00, 06:00, 12:00) until four, 25 m? entrainment sample
volumes were collected representing a 24-hour sample period. Sampling began at 18:00 to
accommodate a Lucius personnel request to have the entrainment sampling system (ESS)
disassembled the day prior to crew change. Samples remained in the possession of the ERM
sample team during the transport to shore, under the chain of custody protocol.

Once onshore, the entrainment samples were shipped within 24 hours to Ecological Associates,
Inc. (EAI), with chain-of-custody documentation included in the shipment. Samples were
processed by EAI during a less than 30 day period. The final results, dated July 15, 2016, were
received via email on July 15, 2016.

Texas Registered Engineering Firm F-2393
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In the laboratory, EAI technicians separated debris or material from aquatic organisms and
sorted the organisms by life-stage to the lowest possible taxonomic level. The four samples
were processed individually (not composited).

Sampling Results

A total of 11 “target” (per EAl nomenclature) fish or shellfish organisms were present in the
100m? of water sampled: 6 crustaceans; O fish larvae; and 5 fish eggs. Table 1 describes the types,
numbers, and lifestages of the organisms of the 11 organisms present in June 13- June 14, 2016
sample. Table 2 describes the lengths of captured fish organisms. Table 3 describes the density
of organisms within the samples.

TABLE 1 - Laboratory Analysis of Ichthyoplankton Samples Collected During Event 6 on
June 13 - June 14, 2016 at the Anadarko Lucius Truss Spar Platform
CRI/Non-CRI . Lucius-061316- | Lucius-061416- | Lucius-061416- | Lucius061416-
Taxa LifeStage .
Invertebrates® Sample 1 Sample 2 Sample 3 Sample 4 Total
Collection Time 18:00 0:00 6:00 12:00

{ rustaceans

Decapoda Non-CRI Juvenile 1 1 2
Euphausiacea Non-CRI Juvenile 1 1 2
Euphausiacea Non-CRI Other 1 1 2

6

Crustacean Total

Fish
FhToml | mmemmere ] | ] T T
Fish Eges
Unidentified eggs - 1 5 L 1 5
No embryos
Fish Eggs Total 1 2 1 1 5
Total 4 2 2 11

*CRI = Commercially or Recreationally Important Decapod Crustaceans.

Texas Registered Engineering Firm F-2393
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TABLE2-  Total Length (mm) of Ichthyoplankton Specimens Collected during Event 6 on
June 13-14, 2016 at the Anadarko Lucius Truss Spar Platform

Sample Number Taxa Life Stage SIEE:II;I::: TOta(ln}n?;gth
Lucius-061316-Sample 1 No Ichthyoplankton Present
Lucius-061416-Sample 2 No Ichthyoplankton Present
Lucius-061416-Sample 3 No Ichthyoplankton Present
Lucius-061416-Sample 4 No Ichthyoplankton Present

1 Specimen damaged, not measured.

TABLE 3 - Densities (Number per m® of Water Filtered) of Organisms Collected During
Event 6 on June 13-14, 2016 at the Anadarko Lucius Truss Spar Platform

T CRI/Non-CRI LifeSt Lucius-061316~ | Lucius-061416- | Lucius-061416- | Lucius-061416~
v Invertebrates® testage Sample 1 Sample 2 Sample 3 Sample 4 Total
Collection Time 18:00 0:00 6:00 12:00

Volume of Water Filtered (m3) 2.0 25.0 25.0 25.0 100.0

e 7 T o
Decapoda Non-CRI Juvenile 0.04 0.04 0.02
Euphausiacea Non-CRI Juvenile 0.04 0.04 0.02
Euphausiacea Non-CRI Other 0.04 0.04 0.02
0.08 0.08 0.06

NolchthyoplanktonPresent | | | [ | |
| EishBges ]

Fish Eoas

identific
Unidentified 0.04 0.08 0.04 0.04 0.05
egos
0.04 0.08 0.04 0.04 0.05

Total 0.08 0.16 0.12 0.08 0.11

*CRI = Commercially or Recreationally Important Decapod Crustaceans.
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Environmental Resources

Memorandum Management

CityCentre Four
To: Mr. John Geng and Mr. Steven McElhany 840 West Sam Houston

Parkway North, Suite 600

Company: Anadarko Houston, Texas 77024-3920
T: 281-600-1000

From: Bill Stephens F: 281-520-4625

Date: 24 February 2017

Subject: Lucius Truss Spar - Quarter 3 (July-September) 2016

Entrainment Monitoring Results

The Environmental Protection Agency (EPA) regulates discharges from exploration,
development, and production facilities located in and discharging to federal waters of the Gulf
of Mexico offshore of Louisiana and Texas under National Pollutant Discharge Elimination
System (NPDES) General Permit number GMG 290000 (General Permit). The General Permit
provides authorization to discharge wastewater and storm water in the western outer
continental shelf (OCS) regions of the Gulf of Mexico with conditions that the permittee agrees
to a variety of effluent limitations, monitoring, reporting, and cooling water intake structure
(CWIS) requirements.

Entrainment samples were collected from the Lucius Truss Spar (Lucius) in accordance with the
General Permit quarterly entrainment monitoring requirements for Quarter 3 2016 (Q3 2016). A
description of the sampling procedures and analytical results of the Q3 2016 monitoring event
are presented in the following paragraphs.

Sampling Procedures

ERM traveled to Lucius on September 19, 2016 to conduct a sample event. Sampling began at
18:00 hours on September 19, 2016 and after 15 minutes of sample run time, the sampling
equipment exhibited a system failure and the sampling event was unable to be completed at
that time. The sampling system was subsequently repaired and ERM staff travelled to Lucius on
December 28, 2016 to conduct a make-up sample event for the previously uncompleted event.
Sampling began at 18:00 hours on the evening of December 28, 2016, and ended at 12:00 hours
on December 29, 2016. Samples were collected every following six hours (00:00, 06:00, 12:00)
until four, 25 m3 entrainment sample volumes were collected representing a 24-hour sample
period. Sampling began at 18:00 to accommodate a Lucius personnel request to have the
entrainment sampling system (ESS) disassembled the day prior to crew change. Samples
remained in the possession of the ERM sample team during the transport to shore, under the
chain of custody protocol.

Once onshore, the entrainment samples were shipped within 24 hours to Ecological Associates,
Inc. (EAI), with chain-of-custody documentation included in the shipment. Samples were
processed by EAI during a less than 30 day period. The final results, dated

February 2, 2017, were received via email on February 2, 2017.
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In the laboratory, EAI technicians separated debris or material from aquatic organisms and
sorted the organisms by life-stage to the lowest possible taxonomic level. The four samples
were processed individually (not composited).

Sampling Results

A total of 6 “target” (per EAl nomenclature) fish or shellfish organisms were present in the
100m? of water sampled: 5 crustaceans; 1 fish larvae; and O fish eggs. Table 1 describes the types,
numbers, and lifestages of the organisms of the 6 organisms present in December 28- December
29, 2016 sample. Table 2 describes the lengths of captured fish organisms. Table 3 describes the
density of organisms within the samples.

TABLE 1 - Laboratory Analysis of Ichthyoplankton Samples Collected During Event 7 on
December 28 - December 29, 2016 at the Anadarko Lucius Truss Spar Platform

Taxa CRI/Non-CRI Life Stage Lucius-Q3 Lucius-Q3 Lucius-Q3 Lucius-Q3
Invertebrates* 122816 Sample 1 | 122916 Sample 2 | 122916 Sample 3 | 122916 Sample 4 Total
Collection Time 18:00 0:00 6:00 12:00
Crustaceans
Caridea Non-CRI Other 2 2
Decapoda Non-CRI 2 1 3

Unidentified fish-
damaged

Fish Total
Fish Eggs

Fish Eggs Total

No eggs present

Total

*CRI = Commercially or Recreationally Important Decapod Crustaceans.
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TABLE2-  Total Length (mm) of Ichthyoplankton Specimens Collected during Event 7 on
December 28-29, 2016 at the Anadarko Lucius Truss Spar Platform
Sample Number Taxa Life Stage Specimen | Total Length
Number (mm)
Lucius-Q3122816-Sample 10y . 1o nvified fish-damaged| Post Yolk-Sac Larvae 1 NA

Lucius-()3 122916-Sample 2 No Ichthyoplankton Present

Lucius-Q3 122916-Sample 3 No Ichthyoplankton Present

Lucius-Q3 122916-Sample 4 No Ichthyoplankton Present

1 Specimen damaged, not measured.

Densities (Number per m? of Water Filtered) of Organisms Collected During

TABLE 3 -
Event 7 on December 28-29, 2016 at the Anadarko Lucius Truss Spar Platform
- Lucius- Lucius- Lucius- ius-
Taxa CRI/Non LifeStage ucius-Q3 ucius-0Q3 ucius-Q3 Lucius-Q3
CRI 122816-Sample 1 | 122916-Sample 2 | 122916-Sample 3 [122916-Sample 4 | Total
Invertebrates
Collection Time 18:00 0:00 6:00 12:00
Volume of Water Filtered (m’) 25.0 25.0 25.0 25.0 100.0
Caridea Non-CRI Other 0.08 0.02
Decapoda | Non-CRI ] Other 0.08 0.04 0.03
0.04 0.05

Crustacean Total

Unidentified fish-
damaged

Fish Total

0.08 0.04

Total

*CRI = Commercially or Recreationally Important Decapod Crustaceans.
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Environmental Resources

Memorandum Management

CityCentre Four
To: Mr. John Geng and Mr. Steven McElhany 840 West Sam Houston

Parkway North, Suite 600

Company: Anadarko Houston, Texas 77024-3920
T: 281-600-1000

From: Bill Stephens F: 281-520-4625

Date: 24 February 2017

Subject: Lucius Truss Spar - Quarter 4 (October-December) 2016

Entrainment Monitoring Results

The Environmental Protection Agency (EPA) regulates discharges from exploration,
development, and production facilities located in and discharging to federal waters of the Gulf
of Mexico offshore of Louisiana and Texas under National Pollutant Discharge Elimination
System (NPDES) General Permit number GMG 290000 (General Permit). The General Permit
provides authorization to discharge wastewater and storm water in the western outer
continental shelf (OCS) regions of the Gulf of Mexico with conditions that the permittee agrees
to a variety of effluent limitations, monitoring, reporting, and cooling water intake structure
(CWIS) requirements.

Entrainment samples were collected from the Lucius Truss Spar (Lucius) in accordance with the
General Permit quarterly entrainment monitoring requirements for Quarter 4 2016 (Q4 2016). A
description of the sampling procedures and analytical results of the Q4 2016 monitoring event
are presented in the following paragraphs.

Sampling Procedures

ERM traveled to Lucius on December 28, 2016 to conduct a sample event. Sampling began at
12:00 hours on the evening of December 30, 2016, and ended at 06:00 hours on December 31,
2016. Samples were collected every following six hours (18:00, 00:00, 06:00) until four, 25 m3
entrainment sample volumes were collected representing a 24-hour sample period. Sampling
began at 12:00 to allow a 24-hour period between the 34 quarter make-up sample event and the
regularly-scheduled 4t quarter sample event. The entrainment sampling system (ESS) was
disassembled prior to crew change. Samples remained in the possession of the ERM sample
team during the transport to shore, under the chain of custody protocol.

Once onshore, the entrainment samples were shipped within 24 hours to Ecological Associates,
Inc. (EAI), with chain-of-custody documentation included in the shipment. Samples were
processed by EAI during a less than 30 day period. The final results, dated

February 2, 2017, were received via email on February 2, 2017.
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In the laboratory, EAI technicians separated debris or material from aquatic organisms and
sorted the organisms by life-stage to the lowest possible taxonomic level. The four samples
were processed individually (not composited).

Sampling Results

A total of 5 “target” (per EAl nomenclature) fish or shellfish organisms were present in the

100m? of water sampled: 2 crustaceans; 2 fish larvae; and 1 fish egg. Table 1 describes the types,
numbers, and lifestages of the organisms of the 5 organisms present in December 30- December,
31, 2016 sample. Table 2 describes the lengths of captured fish organisms. Table 3 describes the

density of organisms within the samples.

TABLE 1 - Laboratory Analysis of Ichthyoplankton Samples Collected During Event 8 on
December 30 - December 31, 2016 at the Anadarko Lucius Truss Spar Platform
T CRI/Non-CRI Life Stage Lucius-Q4 Lucius-Q4 Lucius-Q4 Lucius-Q4
va Invertebrates* 8¢ | 123016 Sample 1 | 123016 Sample 2 | 123116 Sample 3 | 123116 Sample 4 ol
ota
Collection Time 12:00 18:00 00:00 06:00
Crustaceans
Euphausiacea Non-CRI 2 2

Clupidae

Syngnathidae

Fish Total
Fish Eggs

Unidentified 1

eggs

Fish Eggs Total 1
Total 2 3 5

*CRI = Commercially or Recreationally Important Decapod Crustaceans.
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TABLE 2 -

December 30-31, 2016 at the Anadarko Lucius Truss Spar Platform

Total Length (mm) of Ichthyoplankton Specimens Collected during Event 8 on

Sample Number Taxa Life Stage Specimen | Total Length
Number (mm)
Lucius-Q4 123016-Sample 1 No Ichthyoplankton Present
Lucius-Q4 123016-Sample 2 Clupidae Post Yolk-Sac Larvae 1 30
Lucius-Q4 123116-5ample 3 No Ichthyoplankton Present
Lucius-Q4 123116- Sample 4 Syngnathidae Post Yolk-Sac Larvae 1 30

TABLE 3 - Densities (Number per m? of Water Filtered) of Organisms Collected During
Event 8 on December 30-31, 2016 at the Anadarko Lucius Truss Spar Platform
Taxa CRI/Non-CRI Life Stage Lucius-Q4 Lucius-Q4 Lucius-Q4 Lucius-Q4
Invertebrates® 123016 Sample 1 | 123016 Sample 2 | 123116 Sample 3 | 123116 Sample 4
Total
Collection Time 12:00 18:00 00:00 06:00
Volume of Water Filtered (m’) 25.0 25.0 25.0 25.0 100.0
(Crustaceans

Euphausiacea Non-CRI 0.08 0.02

CrustaceanTotal | ] |

IPost Yolk-
Sac Larvae

Clupidae

Syngnathidae

0.04

0.01

Fish Total

Unidentified

0.04 0.01
eggs
Fish Eggs Total 0.04 0.01
Total 0.08 0.12 0.05

*CRI = Commercially or Recreationally Important Decapod Crustaceans.
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Environmental Resources

Memorandum Management

CityCentre Four
To: Mr. John Geng and Mr. Steven McElhany 840 West Sam Houston

Parkway North, Suite 600
Houston, Texas 77024-3920

Company: Anadarko

T: 281-600-1000
From: Bill Stephens F: 281-520-4625
Date: 5 May 2017
Subject: Lucius Truss Spar - Quarter 1 (January-March) 2017

Entrainment Monitoring Results

The Environmental Protection Agency (EPA) regulates discharges from exploration,
development, and production facilities located in and discharging to federal waters of the Gulf
of Mexico offshore of Louisiana and Texas under National Pollutant Discharge Elimination
System (NPDES) General Permit number GMG 290000 (General Permit). The General Permit
provides authorization to discharge wastewater and storm water in the western outer
continental shelf (OCS) regions of the Gulf of Mexico with conditions that the permittee agrees
to a variety of effluent limitations, monitoring, reporting, and cooling water intake structure
(CWIS) requirements.

Entrainment samples were collected from the Lucius Truss Spar (Lucius) in accordance with the
General Permit quarterly entrainment monitoring requirements for Quarter 1 2017 (Q1 2017). A
description of the sampling procedures and analytical results of the Q1 2017 monitoring event
are presented in the following paragraphs.

Sampling Procedures

ERM traveled to Lucius on March 27, 2017 to conduct the 1st Quarter sample event. The
contractor Dolphin supported the assembly of the entrainment sampling system (ESS).
Sampling began at 18:00 hours on the evening of March 27, 2017, and was completed following
the end of the 12:00 hour event on March 28, 2017. Samples were collected every following six
hours (00:00, 06:00, 12:00) until four, 25 m® entrainment sample volumes were collected
representing a 24-hour sample period. The entrainment sampling system (ESS) was
disassembled prior to crew change after the last event. Samples remained in the possession of
the ERM sample team during the transport to shore, under the chain of custody protocol.

Once onshore, the entrainment samples were shipped within 24 hours to Ecological Associates,
Inc. (EAI), with chain-of-custody documentation included in the shipment. Samples were
processed by EAI during a less than 30 day period. The final results, dated

April 10, 2017, were received via email on April 10, 2017.
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In the laboratory, EAI technicians separated debris or material from aquatic organisms and
sorted the organisms by life-stage to the lowest possible taxonomic level. The four samples
were processed individually (not composited).

Sampling Results

A total of 5 “target” (per EAl nomenclature) fish or shellfish organisms were present in the
100m? of water sampled: 3 crustaceans; 2 fish larvae; and O fish eggs. Table 1 describes the types,
numbers, and lifestages of the organisms of the 5 organisms present in March 27- March, 28,
2017 sample. Table 2 describes the lengths of captured fish organisms. Table 3 describes the
density of organisms within the samples.

TABLE 1 - Laboratory Analysis of Ichthyoplankton Samples Collected During Event 9 on
March 27 - March 28, 2017 at the Anadarko Lucius Truss Spar Platform
Taxa CRI/Non-CRI Life Stage Lucius-Q1 Lucius-Q1 Lucius-Q1 Lucius-Q1
Invertebrates® 032717 Sample | 032817 Sample 2 | 032817 Sample 3 | 032817 Sample 4 Total
1 ola
Collection Time 18:00 00:00 06:00 12:00
Crustaceans
Euphausiacea Non-CRI | Metanauplius 2 2
Euphausiacea l Non-CRI l Adult 1 1
Crustacean Total

Post Yolk-Sac

Myctophidae Larvae

Yolk-Sac

Blenniidae
Larvae

Fish Total

Fish Eggs
No fish eggs
collected
Fish Eggs Total
Total 2

1

*CRI = Commercially or Recreationally Important Decapod Crustaceans.
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TABLE 2 -

March 27-28, 2017 at the Anadarko Lucius Truss Spar Platform

Total Length (mm) of Ichthyoplankton Specimens Collected during Event 9 on

Sample Number Taxa Life Stage Specimen | Total Length
Number (mm)
Lucius-Q1 032717-Sample 1 No Ichthyoplankton Present
e a 1
Lucius-Q1 032817-Sample 2 Mycotophidae Post Yolk-Sac Larvae 1 N/A
Lucius-Q1 032817-Sample 3 No Ichthyoplankton Present
Lucius-Q1 032817~ Sample 4 Blenniidae Yolk-Sac Larvae 1 25

1Specimen damaged, not measured

TABLE 3 - Densities (Number per m® of Water Filtered) of Organisms Collected During
Event 9 on March 27-28, 2017 at the Anadarko Lucius Truss Spar Platform
CRI/Non-CRI ) Lucius-Q1 Lucius-Q1 Lucius-(1 Lucius-(1
Taxa Invertebrates® | ESBEE | 033917 Sample | 032817 Sample 2 | 032817 Sample3 | 032817 Sample 4
1 Total
Collection Time 18:00 00:00 06:00 12:00
Volume of Water Filtered (m’) 25.0 25.0 25.0 25.0 100.0

Crustacean Total

Post Yolk-Sac

Myctophidae Larvae

Crustaceans
Euphausiacea Non-CRI | Metanauplius 0.08 0.02
Euphausiacea | Non-CRI |  Adult 0.04 0.01

Yolk-Sac

Blennidae
Lavae

Fish Total

No Fish Eggs
Identified

Fish Eggs Total

Total

0.04

0.01

0.08

0.04 0.04

0.04

0.05

*CRI = Commercially or Recreationally Important Decapod Crustaceans.
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COMMENT NO. 37
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Meeting the Requirements of 40 CFR.125.137 For Information on
Seasonal Variation of Entrainment
Relevant Text from 40CFR.125.137

“After that time[24 months of bimonthly monitoring] , the Director may approve a request for less
frequent sampling in the remaining years of the permit term and when the permit is reissued, if
supporting data show that less frequent monitoring would still allow for the detection of any seasonal
variations in the species and numbers of individuals that are impinged or entrained.”

Proposed alternative to quarterly monitoring of a small number of regulated intakes

Approach
« Allow operators of regulated intakes to submit an initial report on seasonal densities of eggs and larvae
from SEAMAP data base and follow up with updated reports periodically as data are added

Advantages

* Proposed approach is more effective at addressing regulatory requirement than existing method

e Data are collected and maintained over the long term

* Long term consistency of collection methods ensures comparability over time

* Data are suitable for detecting evolution of entrainment risk over time

e SEAMAP larval data could be selected for most common species in each region

* Approach is cost effective and appropriate to the low level of risk demonstrated in the 24-month
Entrainment Monitoring Study and in a peer-reviewed study of entrainment risk from much larger water
volumes in depths of 20-60 m where egg and larval densities are much higher.*

*Gallaway, B.J., W.J. Gazey, J.G. Cole, and R.G. Fechhelm (2007); "Estimation of Potential impacts from Offshore Liquefied Natural Gas Terminals On Red Snapper and Red
Drum Fisheries of the Gulf of Mexico: An Alternative Approach” Transactions of the American Fisheries Society {(2007) 136:655-677

Sierra Club v. EPA 18cv3472 NDCA Tiers 8&9
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Gulf of Mexico Fishery Zones

4?"i: i

Figure E1. Zones for fishery data and water-use assessment.

* The Source Water Biological Baseline Characterization Study divided
the GOM into 15 fishery zones organized by depth and longitude
* Each zone can be considered a homogenous unit for fishery analysis
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Comparison of SEAMAP, EMS, and On-Platform Densities

Western Hegion Central Region
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APPENDIX G

COMMENT NO. 39
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Issue

It is acknowledged that surfactants should not be used for purposes which “could circumvent the intent
of the permit’s produced water sheen monitoring requirements”{1).

Detergent vs Surfactant

It is important to differentiate between surfactants (detergents, dispersants) in the context of reducing
oil content in a discharge stream vs the use of surface active substances in the formulation of chemicals
to impart specific properties to the formulation. Detergents, dispersants, and soaps are surfactants or
surfactant mixtures, whose solutions have cleaning properties (2). For example detergents alter
interfacial properties so as to promote removal of a phase from solid surfaces (2). However, not all
surfactants are detergents although their names are often used interchangeably. On the other hand, the
cleaning ability of some surfactants is also required at some stages of the Petroleum Industry.

Use of Surfactants in the Qil Industry

Surfactants are used at all stages in the petroleum industry; from oil-well drilling and production,
reservoir injection to surface plant processing, to pipeline and marine transportation of petroleum
emulsions (2).

Surfactants are required in chemical formulations due to their unique property to break down the
interface between water and oil and their ability to influence the properties of surfaces and interfaces
(2). They are also defined as compounds that contain one part that has an affinity for polar media and
the other has affinity for nonpolar media (3). They behave in this manner because they contain both a
hydrophilic group, such as an acid anion (-CO2- or SO3-), and a hydrophobic group such as an alkyl
chain.

These qualities make surfactants invaluable to the petroleum industry. Their relevance in various
interfacial phenomena, such as adsorbed surfactant films, self-assembly, contact angle, wetting, foams
and emulsions with regard to drilling, enhanced oil recovery, antifoaming, corrosion inhibition, oil spill
clean-up, oil/water separation, and fluidization of highly viscous materials has been well documented
has been well documented (3).

Use of Surfactants in Drilling Processes

The main applications of surfactants in oil based drilling fluids are emulsification and oil wetting of
cuttings to ensure good suspension and transports. Emulsifiers have by definition surface active
(surfactant) properties and they are an essential part of oil and synthetic based drilling fluids. The use of
surfactants is at the core of invert emulsion technology from conventional mineral oil invert emulsion
fluid system to high-performance organophilic clay-free synthetic based invert emulsion fluid system.
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The function of the emulsifier is to lower the interfacial tension between oil and water resulting in the
formation of a stable emulsion. This is achieved by having a mixture of oil and water in which one of the
phases, the dispersed phase, occurs as droplets dispersed within the other (3). The emulsifier surrounds
droplets of water as if encapsulating the water molecules, with the fatty acid component of the
chemical dissolving in the oil phase of the mud. Emulsifiers used in drilling muds have been classified as
primary and secondary; common primary emulsifiers include fatty acids, rosin acids and their
derivatives, with secondary emulsifiers including amines, amides, sulphonic acids alcohols and related
copolymers. The secondary emulsifiers improve the stability of the emulsion further from the primary or
main emulsifier and aids.

Water based drilling fluids use a variety of surfactants (4) for specific applications such as lubrication and
corrosion inhibition. Drilling lubricants often contain surfactants which are used to reduce friction during
the drilling process and increase rate of penetration which is imperative for drilling long horizontal well
depths. Without lubricants, some reservoir targets may not be reachable due to torque and drag
limitations which lead to stuck pipe and possible well abandonment. These are especially important in
applications using water or brine base fluids where there is minimal lubricity in comparison to oil based
muds.

One common issue with water based drilling fluids when adding viscosifiers is the production of foam.
The surfactants in defoamers (also known as anti-foamers) help reduce the interfacial tensions between
fluid and air allowing the reduction in formed bubbles.

Other uses in water based drilling fluids include, inhibition of shale-swelling to prevent wellbore
instabilities, prevention of cuttings sticking to the drill bit, prevention of differential sticking, inhibition
of flocculation of clay particles and surfactant-polymer complexes for enhanced properties in fluids for
low-pressure reservoirs.

Completion fluids are fluids used after the drilling process to complete the well before production
begins. These fluids commonly consist of brine as the base fluid which is naturally corrosive. Therefore,
it is common to use a corrosion inhibitor. Surfactants are now widely used in corrosion inhibitors by
interacting with the metal surface. This is done by forming a film on the metal surface which in turn
protects the metal through an absorption mechanism. Since completion brines are commonly used in
the reservoir section, there is a need to ensure the brine/crude oil don’t mix. Therefore, surfactants are
commonly used to prevent emulsions from lowering the surface tension of the brine and interfacial
tensions as previously explained.

Other surfactants are components in wellbore clean-up / cleaner chemicals for cleaning metal and/or
formation surfaces both on surface and down hole.

Reservoir permeability (productivity or injectivity) can be severely adversely affected by drilling fluid and
other residues coating metal surfaces. Surfactants are utilized to efficiently clean these metal surfaces
of this debris and residue and therefore help protect the reservoir from damage.
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A common down-hole usage is when displacing drilling fluids and other fluids from the well bore to
clean metal surfaces downhole (e.g. production casing and tubing) and also for cleaning the marine riser
at the end of the well, when the drilling and completion phase is finished. Occasionally, surfactants can
be used to remove the drilling fluid filter cake from the face of the reservoir rock in order to re-establish
optimal permeability pathways between the hydrocarbon reserves and the production tubing to
surface.

At the surface, surfactants are used for cleaning of surface pits {tanks containing specialized fluids).
Summary

Surfactants are part of the composition of many chemicals and fluid systems used in the Gulf of Mexico.
Toxicity tests in cuttings wastes containing both oil based muds and water based muds consistently
meet the required limits, indicating that the presence of small concentration of these chemicals does
not affect the toxicity of the discharge stream containing drilling fluids adhered to cuttings, as well as
other fluids systems which may contain chemicals with surfactants in their make- up.

In summary chemicals with surfactant properties are currently used in the Gulf of Mexico and
throughout the world in fluids systems which are discharged and meet regulatory requirements.

A complete ban in the discharge of surfactants would preclude the current discharge regime in the Gulf
of Mexico.
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COMMENT NO. 41
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NeTDMR Inconsistences

Storet Code Limit Set Parameter DMR Permit
85871 Visual Frequency Weekly Monthly
85868 R W
85868 S Velocity Frequency Instantancous Daily
85868 T

48 HR MN DA MAX
CT Cocffecient of Variation 1\:11;;)1?1;] 1\1}45 N]o)t [inl\gi;mt
MO AV MN Not in permit
04239 T Visuals - Untreated See MD DMR
22414
51726
TOP3E
TOP6B
TPP3E
TPP6B
TXP3E
TXP6B
TYP3E
TYP6B
TLP3E None Shown
TGP3E
TOP3E . . . . .| (see TQP3E - mysid.
TPP3E Mysid species name Americamysis bahia Mysidopsis bahia Babhia) for consisfency
TYP3E HF
TXP3E
TOP6B
TPP6B Menidia species name Menidia menidia | Menidia berryllina
TXP6B
TLP3E None Shown
TGP3E
TOP3E
TPP3E
TYP3E PR
TXP3E
TOP6B (see TGP6B -
TPP6B Menidia species name Menidia menidia | Menidia berryllina Menidia for
TXP6B consistency
22414 Whole effluent toxicity percentage mg/L
51726 Critical Dilution percentage mg/L
TLP3E None Shown
TGP3E
TOP3E
TPP3E MD
TYP3E
TXP3E
TOP6B (seec TGP6B -
TPP6B Menidia species name Menidia menidia | Menidia berryllina Menidia for
TXP6B consistency

TQM3E

TQMG6B

SS Toxicity Reporting Units Percentage mg/L

(sece TLP6B - Menidia
for consistency

Mysidopsis bahia | (see TQP3E - mysid.
Bahia) for consistency

Mysid species name . . .
Y P Americamysis bahia

Mysidopsis bahia | (see TQP3E - mysid.
Bahia) for consistency

Mysid species name . . .
! P Americamysis bahia
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