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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD

In the Matter Of: )
)

MARATHON PETROLEUM )
COMPANY LP, )

)
Petitioner, )

)
v. ) PCB No. 18-49

)
ILLINOIS ENVIRONMENTAL )
PROTECTION AGENCY, )

)
Respondent. )

MARATHON PETROLEUM COMPANY LP’S
RESPONSE TO THE ILLINOIS DEPARTMENT OF NATURAL

RESOURCES’ CONSULTATION LETTER, DATED MARCH 29, 2018

MARATHON PETROLEUM COMPANY LP (“Marathon” or “MPC”), by and through

its attorneys, HEPLERBROOM, LLC, hereby files its Response to the Illinois Department of

Natural Resources’ (“IDNR” or “Department”) Consultation Letter, Dated March 29, 2018, that

was attached as Attachment A to the Illinois Environmental Protection Agency’s (“Illinois EPA”

or “Agency”) Motion to Extend Time to File the Illinois Environmental Protection Agency’s

Recommendation filed in this proceeding on April 12, 2018.

I. BACKGROUND

On December 15, 2017, Marathon filed its Petition to Approve Alternative Thermal

Effluent Limitations (“Petition”) in this proceeding. Exhibit 4 to the Petition is entitled

“Technical Support Documentation for Alternative Thermal Effluent Limitations under Section

316(a) of the Clean Water Act and 35 Ill. Adm. Code 304.141(c) for the Marathon Petroleum

Company LP Refinery located in Robinson, Illinois” (“TSD”) and was prepared by Marathon’s

consultant, Midwest Biodiversity Institute (“MBI”). Exhibit 7 to the Petition is entitled
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“Biological and Water Quality Assessment of Robinson and Sugar Creeks and Tributaries 2016”

(“Bioassessment”), also prepared by MBI.

The Bioassessment’s fish assemblage data revealed the occurrences of eight individuals

of Bigeye Chub (Hybopsis amblops) within the study area (three sites in Robinson Creek and one

site in Lamotte Creek). See Bioassessment, at Appendix B-2 page B2-4, Appendix B-3 pages

B3-6, B3-7, B3-9, B3-16, and B3-25. Bigeye Chub is listed as an endangered species by the

State of Illinois. See 17 Ill. Adm. Code § 1010.30(a). Bigeye Chub is not a federally listed

species.

Prior to Marathon’s filing of its Petition, as part of Illinois EPA’s review and approval of

Marathon’s Detailed Plan of Study, Illinois EPA consulted with IDNR. On June 2, 2016, IDNR

issued a letter of no objection to Marathon’s Detailed Plan of Study. See Petition Exhibit 5,

Letter from N. Grider, IDNR, to Marathon, c/o J. Titsworth, regarding Marathon’s 316(a) Plan of

Study and EcoCAT Number 1608667 (June 2, 2016). In that letter, IDNR reported that its

review was “auto-terminated” due to “no protected resources identified in the immediate

discharge area,” and that IDNR’s detailed review of the Natural Heritage Database resulted in

“no records for state threatened or endangered aquatic species occur[ring] in the proposed study

area of Robinson Creek and its tributaries, Lamotte Creek, and Sugar Creek.” Id.

However, after Marathon filed its Petition, IDNR reviewed the Petition and supporting

exhibits. Based on its review, IDNR sent Illinois EPA a letter, dated January 26, 2018,

indicating that IDNR was reopening its consultation process due to the occurrences of Bigeye

Chub reported in Marathon’s Bioassessment. See Letter from Keith M. Shank, IDNR, to Scott

Twait, Illinois EPA (Jan. 26, 2018), attached to Marathon’s Motion for Leave to File an

Addendum to Exhibit 4 of the Petition to Approve Alternative Thermal Effluent Limitations,
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filed in this proceeding on February 27, 2018. IDNR provided Marathon with a copy of this

letter on the same day and indicated that IDNR would be scheduling further discussions with

Illinois EPA and Marathon.

In response to IDNR’s consultation reopening letter, over the next couple of weeks,

IDNR, Illinois EPA, and Marathon held several telephone conferences to preliminarily discuss

potential Bigeye Chub thermal tolerance data and the reopened consultation process. Marathon

understands that IDNR and Illinois EPA met on February 2, 2018, to further discuss the Bigeye

Chub occurrences and Marathon’s Petition. After that meeting, IDNR, Illinois EPA, and

Marathon scheduled a meeting for February 14, 2018, to further discuss the Bigeye Chub

occurrences and Marathon’s Petition. In preparation for that meeting, MBI assisted Marathon by

performing a detailed analysis of the potential for any adverse effects to Bigeye Chub associated

with Marathon’s requested alternative thermal effluent limitations.

On February 14, 2018, IDNR, Illinois EPA, and Marathon met at IDNR’s offices and

discussed in detail the occurrences of Bigeye Chub, the limited amount of thermal tolerance data

available on Bigeye Chub, MBI’s analysis of the potential adverse effects to Bigeye Chub that

might be posed by Marathon’s requested alternative thermal effluent limitations, and MBI’s

conclusion that the occurrence of Bigeye Chub in Robinson Creek has no effect on the

conclusions of Marathon’s 316(a) technical evaluation or on the alternative thermal effluent

limitations that are being requested by Marathon. Also during the meeting, Marathon informed

IDNR and Illinois EPA that Marathon would prepare an addendum to the TSD that would report

MBI’s Bigeye Chub analysis and conclusions, and that Marathon would supplement the record

with this information by requesting leave from the Board to file the addendum in this proceeding.
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Accordingly, MBI prepared an Addendum to the Technical Support Documentation for

Alternative Thermal Effluent Limitations under Section 316(a) of the Clean Water Act and 35

Ill. Adm. Code 304.141(c) for the Marathon Petroleum Company LP Refinery located in

Robinson, Illinois (February 27, 2018) (“Addendum”), which Marathon filed with the Board on

February 27, 2018. Marathon intended for the Addendum to supplement the record in this

proceeding by providing additional review and analysis of the potential for adverse effects to

Bigeye Chub that might be posed by Marathon’s requested alternative thermal effluent

limitations, and providing the rationale for concluding that the occurrence of Bigeye Chub in

Robinson Creek has no effect on the conclusions of Marathon’s 316(a) technical evaluation or on

the alternative thermal effluent limitations requested in Marathon’s pending Petition, i.e., that

Marathon’s requested alternative thermal effluent limitations will assure the protection and

propagation of a balanced, indigenous community of shellfish, fish, and wildlife in and on

Robinson Creek.

On March 29, 2018, IDNR issued a letter to Illinois EPA providing IDNR’s response to

Marathon’s Petition and Addendum and closing consultation on the part of IDNR. See Letter to

Scott Twait, Illinois EPA, from Keith M. Shank, IDNR, RE: Alternative Thermal Effluent

Limitations, Section 316(a) of the Clean Water Act and 35 Ill. Adm. Code 304.141(c), Marathon

Petroleum Company LP Refinery Endangered Species Consultation Program, EcoCAT Review

#1808455 (Mar. 29, 2018), attached as Attachment A to Illinois EPA’s Motion to Extend Time

to File the Illinois Environmental Protection Agency’s Recommendation filed in this proceeding

on April 12, 2018 (IDNR’s letter hereafter the “March 29th Letter”). In the March 29th Letter,

IDNR claims that Marathon’s Petition, including the Addendum, “does not demonstrate the

proposed Alternative Thermal Effluent Limits will protect endangered species present in the
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receiving waters and will support a balanced indigenous community pursuant to Section

106.1130(e).” Id. at 2 (internal citation omitted). The March 29th Letter goes on to discuss the

reasons why IDNR does not believe Marathon has satisfied 35 Ill. Adm. Code Section

106.1130(e), discuss why those reasons lead IDNR to believe that Marathon’s requested

alternative thermal effluent limitations would constitute a “take” under the Illinois Endangered

Species Protection Act (520 ILCS 10/3), and lists four recommendations containing actions that

IDNR believes would address the issues that it identifies in the letter. See id. at 2-4. Finally, the

March 29th Letter states that IDNR’s consultation “is closed, unless the Illinois [EPA] desires

additional information or advice related to these recommendations.” Id. at 4.

Despite Marathon’s several requests to meet with IDNR and Illinois EPA after IDNR

reviewed Marathon’s Addendum so that the parties could further discuss IDNR’s positions on

the Addendum and answer any additional questions they may have, IDNR instead issued the

March 29th Letter without allowing an opportunity to meet again. Marathon’s understanding is

that IDNR also did not coordinate with Illinois EPA prior to issuing the March 29th Letter. Thus,

Marathon began preparing this Response to address IDNR’s claims in the March 29th Letter.

This Response addresses each of IDNR’s recommendations, including IDNR’s assertions

underlying each recommendation, from the March 29th Letter. To assist with preparing this

Response, both MBI and EA Engineering, Science, and Technology, Inc., PBC (“EA”) reviewed

the March 29th Letter and prepared reports providing in-depth, technical analyses and responses

to certain of IDNR’s recommendations. These reports are referenced below and attached hereto.

Marathon responds to IDNR’s four recommendations.
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II. RESPONSE TO IDNR’S RECOMMENDATIONS AND ASSERTIONS IN THE
MARCH 29th LETTER

A. IDNR Recommendation #1

In the March 29th Letter, IDNR asserts the following as Recommendation #1:

Recommendation #1: The Department recommends the need for a bioassay of the
upper thermal tolerance limits of the Illinois Wabash Valley population of the
endangered bigeye chub to establish whether the proposed Alternative Thermal
Effluent Limits are protective of endangered species known to be present in
receiving waters. The test subjects should be taken from the same population
which will be subject to the proposed Alternative Thermal Effluent Limits to
address the possibility that different populations of this species may have
developed higher or lower tolerances. The research should seek to establish the
temperatures which stimulate avoidance behavior (harassment), loss of righting
response (harm), onset of spasms (injury), and death. Any proposed bioassay
should follow standards and procedures approved by the Department pursuant to
the “1070” research permit issued under the Illinois Endangered Species
Protection Act.

Id. at 4.

In the March 29th Letter, IDNR identifies one published scientific study, Lutterschmidt

and Hutchinson (1997)1, on the thermal tolerance of the Bigeye Chub. Id. at 2. However, as

Marathon discusses in the Addendum, IDNR acknowledges that this study “is limited to a single

test performed on a single animal” and that “a single test on a single animal does not provide a

statistical confidence level; reliance on a single study or test is insufficient.” Id. Moreover,

IDNR admits that “this test can be criticized on several grounds[,] such as[] non-regional

location of the study area . . . .” Id. Despite all of these flaws, IDNR asserts that “the

Lutterschmidt/Hutchinson test currently constitutes the best evidence of the thermal upper

tolerance limits and such effects upon [the bigeye chub].” Id. (internal citations omitted).

1 “The Critical Thermal Maximum: Data to Support the Onset of Spasms as the Definitive Endpoint,” William I.
Lutterschmidt and Victor H. Hutchinson, Canadian Journal of Zoology, February 1997, pp. 1553-1560.
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IDNR also asserts the following:

The Department also believes that supporting thermal data for the Petition
indicate temperatures in the study area which exceed those temperatures tolerated
by the bigeye chub. When such temperature exceedances occur during summer
months, any bigeye chubs present in Robinson Creek, whether at, below and
above Outfall 001, would be forced to vacate the affected reaches of Robinson
Creek. If any bigeye chubs in Robinson Creek were unable to escape such
temperatures, injury or death from thermal shock would likely occur.

The Department believes that any of the above survival behaviors to avoid
thermal exceedances attributed to thermal discharges from Outfall 001 would
constitute a “take” (i.e., harass, harm, or injury) which is prohibited by the Illinois
Endangered Species Protection Act [520 ILCS 10/3].

Id. at 3. Although IDNR cites to Marathon’s motion for leave to file the Addendum and the

Addendum for presumably the reported temperatures in the study area, IDNR appears to be

relying on the Lutterschmidt and Hutchinson (1997) study for its assertion that such temperatures

“exceed those temperatures tolerated by the bigeye chub” despite the fact that IDNR also

acknowledged that “reliance on a single study or test is insufficient.” Id. at 2-3. IDNR suggests

that “[t]hermal tolerance testing on a larger sample of bigeye chubs taken from a regional

watershed, such as the Illinois Wabash River or the Illinois Vermilion River, would provide

greater confidence about the thermal tolerance of this endangered fish population,” and this is

presumably what leads to Recommendation #1. Id. at 2, 4.

B. Marathon’s Response to IDNR Recommendation #1

For Marathon’s response to IDNR’s Recommendation #1, Marathon references and

incorporates herein the following two reports: C. Yoder and E. Rankin, Midwest Biodiversity

Institute, Analysis of and Response to Illinois DNR March 29, 2018 Comment Letter (Aug. 10,

2018), attached hereto as Exhibit 1 (hereafter “MBI Response to March 29th Letter”); G. Seegert

and M. Sneen, EA Engineering, Science, and Technology, Inc., PBC, Review of the March 29,

2018 Illinois DNR Letter (Aug. 13, 2018), attached hereto as Exhibit 2 (hereafter “EA Response
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to March 29th Letter”). For discussion responding specifically to IDNR Recommendation #1, see

Exhibit 1, MBI Response to March 29th Letter, at 1-9, 15-16; Exhibit 2, EA Response to March

29th Letter, at 1-4.

As discussed in the MBI Response to March 29th Letter, in accordance with the

Interagency Guidelines (U.S. EPA 1977), the only option available to Marathon was a predictive

Type II 316(a) demonstration because of the existing impaired status of the aquatic biota in

Robinson Creek. See Exhibit 1, MBI Response to March 29th Letter, at 1-9, 15-16. A Type II

demonstration utilizes the concept of Representative Important Species (“RIS”) where thermal

tolerance data for a representative portion of the potential aquatic assemblage under unpolluted

conditions reflects the response of the entire assemblage, including species that do not have

sufficient thermal tolerance data. See id. MBI concludes, in part, that the reconsideration of

Bigeye Chub as a candidate RIS does not alter the original conclusions of Marathon’s 316(a)

demonstration or the summer average and maximum temperatures derived by the Fish

Temperature Modeling System (“FTMS”). See id. While insufficient thermal tolerance data was

available to include Bigeye Chub as a final RIS, MBI’s analysis of the influence of acclimation

temperature on thermal tolerance endpoints is sufficient to estimate the status of Bigeye Chub

among the RIS that have sufficient thermal data and the principal conclusion that this species is

covered by other RIS. See id.

In addition, MBI concludes that the ability of fish to avoid lethal and otherwise harmful

temperatures virtually eliminates the concerns expressed by IDNR about injury and death. See

id. The assertion that avoidance constitutes a harassment would be significant only in the case of

long-term avoidance where substantial areas of habitat are denied to one or more RIS, which is

not expected to occur in Robinson Creek downstream from Marathon’s Outfall 001. See id. The
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FTMS and MBI’s supplemental analyses show that Bigeye Chub are already protected by

Marathon’s proposed summer average and maximum temperatures such that avoidance

significant enough to constitute a harassment will not occur. See id. This is further buttressed by

the fact that Bigeye Chub are making an attempt to become established in Robinson Creek under

the current thermal regime as part of a range-wide expansion of the species into parts of its

former range in Illinois. See id.

As discussed in the EA Response to March 29th Letter, EA believes that IDNR should

follow the recommendation of Dr. William Lutterschmidt to not consider the Bigeye Chub datum

point from the Lutterschmidt and Hutchinson (1997) study. However, if IDNR nevertheless

continues to rely on this datum point, EA emphasizes that Bigeye Chub’s geographic

distributional pattern is what would be expected for a thermally tolerant, warmwater species, not

a thermally sensitive, coolwater species. See Exhibit 2, EA Response to March 29th Letter, at 1-

4. Further, given acclimation temperature greatly affects resultant thermal endpoints, and given

the fish in the Lutterschmidt and Hutchinson (1997) study was acclimated at 10°C (50°F) rather

than 25°C (77°F), a 15°C (27°F) increase in acclimation temperature from 10°C (50°F) to 25°C

(77°F) would result, on average, in an increase of about 6°C (10.8°F) on the resultant endpoints.

See id. Finally, the collection of the number of Bigeye Chub necessary to conduct the types of

bioassays recommended by IDNR is unreasonable given its endangered status, is impractical due

to the relatively low occurrence rate of the Bigeye Chub in the surrounding water bodies, and is

prohibitively expensive. See id.

For these reasons and as further discussed in the MBI Response to March 29th Letter and

EA Response to March 29th Letter, Marathon asserts that IDNR’s Recommendation #1 is

unreasonably burdensome and unnecessary for the Board to determine that the existing
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temperature limitations for discharges from Marathon’s Robinson Refinery Outfall 001 are more

stringent than necessary to assure the protection and propagation of a balanced, indigenous

community of shellfish, fish, and wildlife in the receiving waters of the Refinery’s discharge

from Outfall 001 and, thus, Marathon requests that the Board grant Marathon’s Petition to

Approve Alternative Thermal Effluent Limitations.

C. IDNR Recommendation #2

In the March 29th Letter, IDNR asserts the following as Recommendation #2:

Recommendation #2: The Department recommends the need for a bioassay of
representative fish species is warranted to identify the character and likely causes
of observed DELTs and to determine whether granting the Alternative Thermal
Effluent Limits is likely to increase the incidence and/or severity of DELTs on fish
in the receiving waters.

March 29th Letter, at 4. In support of this recommendation, IDNR states the following:

The Department further notes that the current thermal discharge levels for Outfall
001 may be a contributing factor to the unusually-high rate of Deformities,
Eroded fins, Lesions, and Tumors (DELTs) documented in the aquatic community
by Midwest Biodiversity Institute (MBI), environmental contractor for Marathon.
Although MBI observed no DELTs on the bigeye chub, the high rate of DELTs
on other fish found in the study area indicate an adverse impact to the “balanced
indigenous community” of fish, as well as a risk to the bigeye chub. Lesions on
fish are often related to bacterial infections; placing additional thermal stress on
fish already affected by chemical stressors is likely to aggravate existing
pathological conditions. The Department is concerned that the proposed
alternative thermal limitation will increase the incidence of DELTS, thus harming
the “balanced indigenous community.” The Department believes the proposed
Alternative Thermal Effluent Limits warrant additional assessment of the impacts
to all indigenous fish.

Id. at 3.

D. Marathon’s Response to Recommendation #2

In its Recommendation #2 and excerpted supporting discussion above, IDNR again

seems to believe that Marathon’s requested alternative thermal effluent limitations represent

requests to increase its thermal effluent and the thermal regime in Robinson Creek (e.g., “The
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Department is concerned that the proposed alternative thermal limitation will increase the

incidence of DELTS . . ..” (emphasis added)). Again, as previously discussed in the Petition, the

Addendum, and above, Marathon reiterates that the alternative thermal effluent limitations

requested in the Petition are for the existing thermal effluent and thermal regime in Robinson

Creek as have existed for many years. Marathon’s Petition is not driven by process changes that

will increase the temperature of the effluent. Notably, too, IDNR does not cite any sources for

any of its claims in support of Recommendation #2.

Nevertheless, in response to IDNR’s Recommendation #2, Marathon references and

incorporates herein Exhibit 1, MBI Response to March 29th Letter, at 9-16; Exhibit 2, EA

Response to March 29th Letter, at 3.

Thus, the foregoing analyses support the assessment in Marathon’s Bioassessment Report

that the DELTs in Robinson Creek are the result of non-thermal pollution influences and the

thermal regime of Robinson Creek does not play a direct or synergistic role in the observed

biological assemblage impairments. For these reasons, IDNR’s Recommendation #2 to perform

additional, duplicative, and extensive bioassay analyses and testing is unreasonably burdensome

and unnecessary to establish that Marathon’s requested alternative thermal effluent limitations

will not increase the incidence and/or severity of DELTs on fish in Robinson Creek. Therefore,

Marathon asserts that IDNR’s Recommendation #2 is unnecessary for the Board to determine

that the existing temperature limitations for discharges from Marathon’s Robinson Refinery

Outfall 001 are more stringent than necessary to assure the protection and propagation of a

balanced, indigenous community of shellfish, fish, and wildlife in the receiving waters of the

Refinery’s discharge from Outfall 001 and, thus, Marathon requests that the Board grant

Marathon’s Petition to Approve Alternative Thermal Effluent Limitations.
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E. IDNR Recommendation #3

In the March 29th Letter, IDNR asserts the following as Recommendation #3:

Recommendation #3: The Department recommends that compliance with the
Alternative Thermal Effluent Limits should be measured at Outfall 001, or as near
as feasible, rather than the proposed point 1.7 miles farther downstream on
Robinson Creek, to minimize disruption of the “balanced indigenous community,”
including the stated-listed bigeye chub.

March 29th Letter, at 4. In support of this recommendation, IDNR states:

The Department also questions the location of the stations where compliance will
be measured. Given the large segments of Robinson Creek which will be
included (1.7 miles and, currently, four miles), further data is needed
demonstrating that these distances below Outfall 001 are necessary to achieve
compliance with the proposed alternative thermal effluent limitations. The
Department believes that thermal compliance measured at Outfall 001, or as close
as feasible to the discharge point, will avoid or minimize disruption of the
“balanced indigenous community.”

Id. at 3-4.

F. Marathon’s Response to Recommendation #3

IDNR’s Recommendation #3 is based on IDNR’s claim that Marathon’s Petition,

including the Addendum, “does not demonstrate the proposed Alternative Thermal Effluent

Limits will protect endangered species present in the receiving waters and will support a

balanced indigenous community pursuant to Section 106.1130(e).” Id. at 2 (internal citation

omitted). However, for the reasons discussed above, including in the MBI Response to March

29th Letter and the EA Response to March 29th Letter, as well as in Marathon’s Petition and

supporting documentation, Marathon asserts that its requested alternative thermal effluent

limitations will assure the protection and propagation of a balanced, indigenous community of

shellfish, fish, and wildlife in Robinson Creek and, thus, IDNR’s assertion underlying its

Recommendation #3 is unfounded. In turn, Recommendation #3 is unfounded.
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Marathon’s requested point of compliance for the proposed alternative thermal effluent

limitations, i.e., a point instream in the vicinity of the IL Route 1 bridge, is a practical and

effective instream sampling location. Moreover, this location is consistent with Marathon’s

NPDES permit’s allowed point of compliance for monitoring downstream temperature. See

NPDES Permit No. IL0004073, at Special Condition 8(D) (modified Sept. 19, 2013), attached as

Exhibit 1 to Marathon’s Petition filed in this proceeding. Marathon’s NPDES permit has

allowed monitoring downstream temperature at this point of compliance since at least September

30, 2009. See NPDES Permit No. IL0004073, at Special Condition 8(D) (issued Sept. 30, 2009),

attached hereto as Exhibit 3. See also mixing discussion in EA Response to March 29th Letter, at

3-4.

Also, due to private property along Robinson Creek downstream from Marathon’s

Refinery, Marathon must negotiate access with private property owners in order to gain access

significant enough for transporting, installing, maintaining, and monitoring the instream,

continuous temperature sampling equipment. Retaining the compliance point in the vicinity of

the IL Route 1 bridge will allow for comparatively reasonable access and flexibility for

implementing equipment maintenance and sampling, as compared to a different location that

would most likely be located further away from a public roadway and require a larger scope of

access across private property.

Thus, IDNR’s Recommendation #3 is unreasonably burdensome, especially given

Marathon’s requested alternative thermal effluent limitations will assure the protection and

propagation of a balanced, indigenous community of shellfish, fish, and wildlife in Robinson

Creek between Outfall 001 and the requested compliance point in the vicinity of the IL Route 1

bridge.
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G. IDNR Recommendation #4

In the March 29th Letter, IDNR asserts the following as Recommendation #4:

Recommendation #4: The Department recommends the need for Marathon to seek
and obtain an Incidental Take Authorization for the endangered bigeye chub from
the Department.

March 29th Letter, at 4.

H. Marathon’s Response to Recommendation #4

IDNR’s Recommendation #4 is presumably based on IDNR’s claim that Marathon’s

requested alternative thermal effluent limitations would constitute a “take” under the Illinois

Endangered Species Protection Act (520 ILCS 10/3). See id. at 2-4. However, for the reasons

discussed above, Marathon maintains that its requested alternative thermal effluent limitations

will assure the protection and propagation of a balanced, indigenous community of shellfish,

fish, and wildlife in Robinson Creek, including the Bigeye Chub. Indeed, the confirmed

presence of the Bigeye Chub in Robinson Creek undermines the premise of this

recommendation. Accordingly, there will be no “taking” of an endangered or threatened species.

Nevertheless, Marathon has scheduled a meeting with IDNR and Illinois EPA, currently set for

September 12, 2018, to further discuss this issue.

III. CONCLUSION

For the foregoing reasons, Marathon respectfully requests that Illinois EPA base its

Recommendation, and the Board base its final determination, on the information provided in

Marathon’s Petition, including the Addendum, and this Response, including the MBI Response

to March 29th Letter and EA Response to March 29th Letter; that Illinois EPA and the Board
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respectfully decline to follow IDNR’s recommendations in its March 29th Letter; and that the

Board grant Marathon’s Petition to Approve Alternative Thermal Effluent Limitations.

Respectfully submitted,

MARATHON PETROLEUM COMPANY LP,

By: /s/ Joshua J. Houser
One of Its Attorneys

Dated: August 14, 2018

Katherine D. Hodge
Joshua J. Houser
HEPLERBROOM, LLC
4340 Acer Grove Drive
Springfield, Illinois 62711
Katherine.Hodge@heplerbroom.com
Joshua.Houser@heplerbroom.com
(217) 528-3674
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BACKGROUND 
 

As part of a consultation process pursuant to the Illinois Endangered Species Protection Act 
[520 ILCS 10/11], the Illinois Natural Areas Preservation Act [525 ILCS 30/17], and Title 17 
Illinois Administrative Code Part 1075, Illinois DNR (IDNR) submitted comments to the Illinois 
EPA (IEPA) regarding the request for Alternative Thermal Effluent Limitations (Petition) under 
Section 316(a) by Marathon Petroleum Company LP (MPC) for the Robinson Refinery (Illinois 
Pollution Control Board (IPCB) Case No. PCB 2018-049).  The focus of the IDNR comments is the 
occurrence of the Illinois state-listed endangered Bigeye Chub (Hybopsis amblops) in Robinson 
Creek.  This occurrence is documented in Biological and Water Quality Assessment of Robinson 
and Sugar Creeks and Tributaries 2016 (MBI 2017a), which was submitted as a support 
document for the Technical Support Documentation for Alternative Thermal Effluent Limitations 
under Section 316(a) of the Clean Water Act and 35 Ill. Adm. Code 304.141(c) for the Marathon 
Petroleum Company LP Refinery located in Robinson, Illinois (MBI 2017b) prepared in support of 
the MPC 316(a) Petition. 
 
IDNR correctly points out that Bigeye Chub Hybopsis amblops was not identified as a state-
listed endangered species in the 316(a) Technical Support Document (TSD; MBI 2017b) when it 
was prepared nor in other documents filed with the Petition before the IPCB.  However, MPC 
filed with the IPCB an Addendum1 (MBI 2018) to its Petition acknowledging the occurrence of 
the Bigeye Chub in Robinson and Lamotte Creeks and further elaborating on their probable 
route of ingress.  With the Addendum, MPC added the Bigeye Chub as a candidate 
Representative Important Species (RIS) and a reanalysis of the predictive Type II demonstration 
concluded that its addition would not change the original conclusions of the 316(a) TSD or the 
MPC Petition filed with the IPCB.  In its letter of March 29, 2018, IDNR responded to the 
conclusions of the Addendum by claiming that the MPC Petition and supporting documentation 
do not satisfy Title 35 Illinois Administrative Code Part 106 Subpart K, specifically Section 
106.1130(e)(4) provisions concerning “criteria and methodology used to assess whether a 
balanced indigenous community of shellfish, fish and wildlife will be maintained in the receiving 
waters and the protection of threatened and endangered species”.  Specifically, IDNR states: 

                                                      
1 Addendum to Technical Support Documentation for Alternative Thermal Effluent Limitations under Section 316(a) of the Clean 

Water Act and 35 Ill. Adm. Code 304.141(c) for the Marathon Petroleum Company LP Refinery located in Robinson, Illinois 
(February 27, 2018) (hereafter “Addendum”). 
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“Based on available information, the Department believes the Petition does not 
demonstrate the proposed Alternative Thermal Effluent Limits will protect 
endangered species present in the receiving waters and will support a balanced 
indigenous community pursuant to Section 106.1130(e).  Furthermore, Section 
106.1105 requires a demonstration ‘to assure the protection and propagation of 
a balanced, indigenous population…in and on the body of water into which the 
discharge is to be made’.” 

 
In making these claims, IDNR has concluded the following: 
 

1. The content and conclusions of the MPC Type II 316(a) demonstration are in error; 
 

2. The MPC discharge of heat constitutes an incidental “take” under the Illinois 
Endangered Species Act (17 Ill. Adm. Code 1080) specifically by causing avoidance 
behavior (harassment), loss of righting response (harm), onset of spasms (injury), and 
death.  This conclusion is based on a single test on Bigeye Chub by Lutterschmidt and 
Hutchinson (1997) and the terminology used in that study. 
 

3. The MPC thermal discharge from the MPC 001 outfall may be a contributing factor to 
the unusually-high rate of Deformities, Eroded fins, Lesions, and Tumors (DELTs) 
documented in the Bioassessment Report (MBI 2017a).  Two related claims include: 
 
A. The high rate of DELTs on other fish found in the study area indicate an adverse 

impact to the “balanced indigenous community” of fish, as well as a risk to the 
Bigeye Chub.  Lesions on fish are often related to bacterial infections; placing 
additional thermal stress on fish already affected by chemical stressors is likely to 
aggravate existing pathological conditions; 
 

B. The proposed alternative thermal limitation will increase the incidence of DELTs, 
thus harming the “balanced indigenous community.” The Department believes the 
proposed Alternative Thermal Effluent Limits warrant additional assessment of the 
impacts to all indigenous fish. 

 
4. The location where compliance will be measured is too far downstream thus compliance 

needs to be measured as close as feasible to the discharge point to avoid or minimize 
disruption of the balanced indigenous community. 

 
MBI prepared the following analyses and responses to the IDNR’s first two recommendations in 
its letter of March 29, 2018.  
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ANALYSIS OF IDNR ASSERTIONS AND RECOMMENDATIONS 
 
The IDNR comment letter questions the validity of the MPC 316(a) Petition and the conclusions 
of the primary supporting documents (MBI 2017a,b; MBI 2018).  The principal concerns of IDNR 
are with the protection of the Illinois endangered Bigeye Chub and the assurance that a 
balanced indigenous population of aquatic life will be protected and propagated.  MBI provides 
the following facts and analyses in response to the IDNR letter of March 29, 2018. 
 
First, an important point to be made about MPC’s request for alternative thermal effluent 
limitations under Section 316(a) is that it is for the existing thermal effluent and thermal regime 
in Robinson Creek as it has existed for many years.  The predictive Type II demonstration was 
conducted under that premise – the MPC Petition is not driven by process changes that will 
increase the temperature of the effluent.  Also, it is important to understand the difference 
between MPC’s current and proposed maximum thermal effluent limitations as presented in 
the Petition (see pages 3 and 22, respectively) and summarized in the following table: 
 

 Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

Current °F 60 60 60 90 90 90 90 90 90 90 90 60 

Proposed °F 65 65 74 82 88 90 90 90 90 87 85 74 

Net Change °F +5 +5 +14 -8 -2 0 0 0 0 -3 -5 +14 

 

MPC is proposing to keep the current maximum limit of 90°F for the critical summer months of 
June through September and actually decrease (make more stringent) the current maximum 
limit of 90°F for the shoulder months of April, May, October and November.  MPC is proposing 
to increase the current maximum limit during only the winter months.  MPC is proposing no 
change to the current not-to-exceed effluent limitation of 3°F above the monthly maximum 
limit or the one-percent authorization for exceedance of the maximum effluent limitation.  MPC 
proposes a 87.1°F summer average effluent limitation, no such limit currently exists, and the 
Petition discusses in detail how that new limit is as protective as the 5°F increase limitation it is 
designed to replace. 
 

The Validity of the 316(a) Demonstration 
 
It is important to clarify that MPC necessarily conducted a predictive Type II 316(a) 
demonstration as provided for by the Interagency Guidelines (U.S. EPA 1977) because Robinson 
Creek is biologically impaired and, therefore, the showing of a lack of prior appreciable harm via 
a Type I demonstration was not possible.  These guidelines provide for a predictive Type II 
demonstration in situations where the protection and propagation of a balanced, indigenous 
population of shellfish, fish, and wildlife in and on that body of water cannot be shown due to 
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other precluding factors, such as non-thermal pollutants and other stressors, as amply 
demonstrated by the 2016 Bioassessment (MBI 2017a).  Furthermore, a Type II demonstration 
utilizes the concept of Representative Important Species (RIS) where thermal tolerance data for 
a representative portion of the potential aquatic assemblage under unpolluted conditions 
reflects the response of the entire assemblage, including species that do not have sufficient 
thermal tolerance data.  The 316(a) Technical Support Document (MBI 2017b) states: 
 

“The principal conclusion of the MPC 316(a) demonstration is that the existing discharge 
of heat by the MPC 001 discharge poses no threat to the eventual recovery of the 
aquatic biota in Robinson Creek to attain the Illinois General Use for aquatic life.  This 
finding “will assure the protection and propagation of a balanced, indigenous population 
of shellfish, fish, and wildlife in and on that body of water.”  Because the biota in 
Robinson Creek are currently impaired by multiple non-thermal stressors both upstream 
and downstream of the MPC 001 outfall, a predictive demonstration was undertaken.  
This is in keeping with the Interagency 316(a) Technical Guidance Manual and Guide for 
Thermal Effects Sections of Nuclear Facilities Environmental Impact Statements (U.S. EPA 
1977).  The predictive demonstration consisted of using the Fish Temperature Modeling 
System (FTMS; Yoder 2008) to determine protective “true summer” (June 16-September 
15) maximum and average temperatures for a list of Representative Important Species 
(RIS) and comparing the results to the measured and modeled summer temperature 
regime.  While it is true the impaired status of Robinson Creek precludes a Type I 
demonstration (no prior appreciable harm), recent results show the creek to be on a 
trajectory of improvement in response to abatement of non-thermal chemical impacts.” 

 
316(a) Technical Support Document (MBI 2017b), at 2.  While this conclusion was reached 
without formally including Bigeye Chub as a candidate RIS, an Addendum (MBI 2018) was 
developed to properly account for its occurrence in Robinson Creek.  Based on the addition of 
Bigeye Chub to the candidate RIS and consideration of available thermal tolerance data, the 
following conclusion was reached: 
 

“. . . the occurrence of Bigeye Chub in Robinson Creek does not change the conclusions 
of the 316(a) technical evaluation nor the alternative thermal effluent limitations that 
are being requested by MPC.  Insufficient thermal tolerance data exists to include 
Bigeye Chub as a final RIS, but the data that exists for other species suggests it is in the 
intermediate range of thermal tolerance among the final RIS that were included in the 
FTMS outputs upon which the alternative thermal effluent limitations are based.”  

 
Addendum, at 6-7.  The Addendum includes an analysis of the availability of sufficient thermal 
tolerance data and whether the Bigeye Chub was represented by the RIS with thermal 
tolerance data.  See Addendum, at 4-5. 
 
Only two references about the thermal tolerance of Bigeye Chub were found, Lutterschmidt 
and Hutchinson (1997) and Bush et al. (1974).  In its letter of March 29, 2018, IDNR writes 
(internal citations omitted): 
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“Published scientific research on the thermal tolerance of the bigeye chub is limited to a 
single test performed on a single animal.  While this test can be criticized on several 
grounds such as, non-regional location of the study area, the Lutterschmidt/Hutchinson 
test currently constitutes the best evidence of the thermal upper tolerance limits and 
such effects upon this species. Among these effects are spasm and the inability of the 
bigeye chub to “right” itself (i.e., to turn upright) when in waters with upper thermal 
temperatures.” 

 
The IDNR statement is in reference to the Lutterschmidt and Hutchinson (1997) study which is 
evaluated in the Addendum.  In brief, MPC concluded that the Lutterschmidt and Hutchinson 
(1997) thermal tolerance data for the Bigeye Chub was insufficient to include in the FTMS 
because the Bigeye Chub data consisted of a single test on a single fish, but most importantly it 
was conducted at an unrepresentative acclimation temperature.  The Addendum explains the 
significance of the acclimation temperature and the rationale for not including Bigeye Chub as 
an RIS as follows: 
 

“Candidate RIS that lack sufficient thermal tolerance data need to be covered by other 
RIS that have such data.  The thermal tolerance data that is available for Bigeye Chub 
consists of a single lethal endpoint test consisting of a single observation at an 
unrepresentative acclimation temperature.  Lutterschmidt and Hutchinson (1997) listed 
critical thermal maximum test endpoints of 30.1°C (86.2°F) and 31.7°C (89.1°F) at an 
acclimation temperature of 10°C (50°F).  This data is regarded as insufficient to use in 
the FTMS given the low acclimation temperature that is not representative of critical 
summer conditions.  We accepted thermal test data at acclimation temperatures of 
25°C (77°F) as the minimum that is representative of critical summer conditions.  Based 
on an examination of the influence of the acclimation temperature on the lethal 
endpoints for other species in Appendix B-1 of the 316(a) technical evaluation, had the 
Bigeye Chub tests been conducted at an acclimation temperature of 25°C (77°F) or 
higher, the lethal endpoint would have likely been in the 33-36°C (91.4-96.8°F) range.” 

 
Addendum, at 4-5.  IDNR does not explain how the test performed by Lutterschmidt and 
Hutchinson (1997) at the acclimation temperature of 50°F (10°C) can constitute the best 
evidence of thermal tolerance of Bigeye Chub during the summer season when ambient water 
temperatures in Robinson Creek are 25-30°F (13.9-16.7°C) warmer. 
 
The only other available reference to the thermal tolerance of Bigeye Chub is by Bush et al. 
(1974) who listed it “. . . as expected to be lost from the Tennessee River system if 
temperatures exceeded 34°C (93.4°F)”; however, they did not provide the specific tolerance 
endpoints used to reach that conclusion.  This reference, too, is insufficient to add Bigeye Chub 
to the final RIS used in the FTMS analyses. 
 
The Addendum refers to an examination of acclimation temperatures and lethal endpoints in 
Appendix B-1 of the 316(a) Technical Support Document for other Cyprinidae that had a more 
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complete set of acclimation and thermal test endpoints.  To demonstrate the relationship 
between thermal test endpoints and acclimation temperature, data from Appendix Table B-1 
was retrieved and included in Tables 1 and 2.  Both lethal and upper avoidance test endpoints 
for other small-bodied Cyprinidae are included.  The results are arrayed by six (6) increments of 
acclimation temperatures between 5°C (41°F) and 30°C (86°F) for the lethal tests and in eight 
(8) increments of acclimation temperatures between 12°C (53.6°F) and 33°C (91.4°F) for the 
upper avoidance tests.  The average difference in lethal temperatures was derived using data 
across an acclimation temperature range of 10°C (50°F) through 25°C (77°F).  The average 
difference in upper avoidance temperatures was derived using data across an acclimation 
temperature range of 12°C (53.6°F) through 27°C (80.6°F).  
 
This analysis was done to demonstrate the effect of increased acclimation temperatures on 
resultant endpoints.  The comparisons in Tables 1 and 2 clearly show the influence of 
acclimation temperature on both the lethal and upper avoidance test endpoints – the test 
endpoints increase with test acclimation temperature, especially over the range of interest 
(10°C to 25°C; 50°F to 77°F).  We used 10°C (50°F) and 25°C (77°F) as the basis for the 
comparison for the lethal tests because the former is the single acclimation temperature for the 
single Bigeye Chub test by Lutterschmidt and Hutchinson (1997) and the latter is the lowest 
acclimation temperature for accepting an endpoint in the FTMS analysis.  The upper avoidance 
tests were staged in successive increments in order to demonstrate the influence of acclimation 
temperature on the species test end points.  One test used different acclimation temperatures 
so those closest to the 10°C (50°F) and 25°C (77°F) values were used, 12°C (53.6°F) and 27°C 
(80.6°F).  The average difference between test acclimation temperatures for the lethal 
endpoints was 4.2°C (7.6°F) and 10.7°C (19.3°F) for the upper avoidance tests.  Thus, and 
without considering the already stated weakness of the Lutterschmidt and Hutchinson (1997) 
Bigeye Chub test, the onset of spasms at a 25°C (77°F) acclimation would have been 36.1°C 
(97.0°F) and the more conservative loss of righting response would have been 34.5°C (94.1°F).  
The Addendum (MBI 2018) estimated a range of 33-36°C (91.4°F-96.8°F).  The results of this 
analysis are consistent with the acclimation/lethal tolerance relationship described in the 
literature. 
 
Fry et al. (1971) stated that for every 3°C (5.4°F) increase in acclimation the lethal tolerance 
increases by 1°C (1.8°F) up to the point where an organism can no longer acclimate, which for 
eurythermal (i.e., warmwater) fish species is >34°C (93.2°F; Hokanson 1977).  Based on the Fry 
et al. (1971) formula, increasing the acclimation temperature by 15°C (27°F) (i.e., from 10°C 
(50°F) to 25°C (77°F)) would increase the resultant endpoints by 5°C (9°F).  Using an adjustment 
of 5°C (9°F) for Bigeye Chub, the onset of spasms at a 25°C (77°F) acclimation would be 36.7°C 
(98.1°F) and the more conservative loss of righting response 35°C (95°F); each are within 0.5-
0.6°C of the above estimates.  Using the loss of righting response as a more conservative value 
places the thermal tolerance of Bigeye Chub between White Sucker Catostomus commersonii 
and Silverjaw Minnow Notropis buccatus in terms of the Robinson Creek RIS with sufficient 
thermal tolerance data to include in the FTMS analysis (see Table 11 in the 316(a) Technical 
Support Document).  Based on the foregoing analysis, the thermal response of Bigeye Chub is 
nested within the thermal response of species that were used in the FTMS analysis.
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Table 1.  Lethal endpoints for selected Cyprinidae determined by tests with standardized acclimation temperatures. 

Species 
Acclimation °C (°F) 

Source (Location) 5 (41) 10 (50) 15 (59) 20 (68) 25 (77) 30 (86) Diff.a 
Golden Shiner -- 29.3 (84.7) 33.7 (92.7) 31.9 (89.4) 33.2 (91.8)   34.7 (94.5) 3.9 (7.0) Hart 1947 (Canada) 

Emerald Shiner 23.2 (73.8)  26.7 (80.1) 28.9 (84.0) 30.7 (87.3) 30.7 (87.3) -- 4.0 (7.2) Hart 1947 (Canada) 

Emerald Shiner 26.7 (80.1) 28.6 (83.5) 30.3 (86.5) 31.0 (87.8) 31.0 (87.8) -- 2.4 (4.3) Brett 1944 (Canada) 

Spottail Shiner 26.9b(80.4) 27.0c(80.6) 26.7d(80.1) -- 33.1e(91.6) 33.1 (91.6) 6.1 (11.0) Stauffer et al. 1984 (Virginia) 

Creek Chub 24.7 (76.5) 27.3 (81.1) 29.3 (84.7) 30.3 (86.5) 30.3 (86.5) -- 3.0 (5.4) Brett 1944 (Canada) 

Fathead Minnow -- 28.2 (82.8) -- 31.7 (89.1) -- 33.2 (91.8) 5.0f(9.0) Hart 1947 (Canada) 

Bluntnose Minnow 26.0 (78.8) 28.3 (82.9) 30.6 (87.1) 31.7 (89.1) 33.3 (91.9) -- 5.0 (9.0) Hart 1947 (Canada) 

Avg. Difference       4.2 (7.6)  

Bigeye Chub -- 31.7 (89.1) -- -- -- -- -- Lutterschmidt & Hutchinson 1997 (OK) 
a Difference between 10°C (50°F) and 25°C (77°F) acclimation; b 6°C (42.8°F) acclimation; c 12°C (53.6°F) acclimation; d 18°C (64.4°F) acclimation; e  24°C (75.2°F) acclimation; f Difference between 10°C (50°F) and 30°C (86°F) 

acclimation;. 
 

Table 2.  Avoidance endpoints for selected Cyprinidae determined by tests with standardized acclimation temperatures. 

Species 
Acclimation °C (°F) 

Source (Location) 12 (53.6) 15 (59.0) 18 (64.4) 21 (69.8) 24 (75.2) 27 (80.6)  30 (86.0) 33 (91.4) Diff.a 
Spotfin Shiner 27.0 (80.6) 24.0 (75.2) 27.0 (80.6) 27.0 (80.6) 30.0 (86.0) 33.0 (91.4) 36.0 (96.8) 36.0 (96.8) 6.0 (10.8) Cherry et al. 1975 (Virginia) 

Rosyface Shiner 21.0 (69.8) 24.0 (75.2) 21.0 (69.8) 27.0 (80.6) 27.0 (80.6) 33.0 (91.4) 33.0 (91.4) 34.0 (93.2) 12.0 (21.6) Cherry et al. 1975 (Virginia) 

Fathead Minnow 18.0 (64.4) 24.0 (75.2) 24.0 (75.2) 27.0 (80.6) 30.0 (86.0) 33.0 (91.4) 32.0 (89.7) -- 15.0 (27.0) Cherry et al. 1975 (Virginia) 

Bluntnose 
Minnow 19.3 (66.7) 20.9 (69.6) 21.9 (71.4) 23.2 (73.8) 26.4 (79.5) 27.9 (82.2) 29.0 (84.2) -- 8.6 (15.5) Cherry et al. 1975 (Virginia) 

Central 
Stoneroller 21.0 (69.8) 24.0 (75.2) 24.0 (75.2) 27.0 (80.6) 30.0 (86.0) 33.0 (91.4) 33.0 (91.4) -- 12.0 (21.6) Cherry et al. 1975 (Virginia) 

Average 
Difference         10.7 (19.3)  
a Difference between 12°C (53.6°F) and 27°C (80.6°F) acclimation.
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IDNR asserts that the existence of Bigeye Chub is threatened by the effluent temperature 
regime from the MPC 001 outfall as follows: 
  

 “The Department also believes that supporting thermal data for the Petition indicate 
temperatures in the study area which exceed those temperatures tolerated by the 
bigeye chub.  When such temperature exceedances occur during summer months, any 
bigeye chubs present in Robinson Creek, whether at, below and above Outfall 001, 
would be forced to vacate the affected reaches of Robinson Creek.  If any bigeye chubs 
in Robinson Creek were unable to escape such temperatures, injury or death from 
thermal shock would likely occur.” 

 
The first statement is entirely reliant on the Lutterschmidt and Hutchinson (1997) study results, 
which are insufficient for the reasons discussed above.  It is also contradicted by the preceding 
analysis of the relationship between acclimation and test endpoint temperatures.  Employing a 
literal interpretation of the only thermal endpoint available for Bigeye Chub (Lutterschmidt and 
Hutchinson (1997)) under the conditions of the 316(a) demonstration is not only unwarranted 
and inaccurate, it contravenes the integrity of the FTMS analysis in support of the Type II 
demonstration.  The above analyses demonstrate that lethal and upper avoidance endpoints 
always increase with acclimation temperature in the range of 10°C (50°F) and 25°C (77°F) for 
eurythermal fish species.  There is little doubt about Bigeye Chub being considered a 
eurythermal species as opposed to a mesothermal or stenothermal species.  The Addendum 
points out this fact: 
 

“Further, the geographical distribution of Bigeye Chub in the U.S. ranges from the 
southern parts of the Lake Erie drainage in Ohio and Michigan southward to the Ohio 
River basin from New York to eastern Illinois, south to the Tennessee River, Georgia, and 
Alabama, the Ozarks of southern Missouri and northern Arkansas, and northeastern 
Oklahoma[].  This clearly shows it to be a warmwater species with no apparent 
requirement for cool water.” 

 
Addendum, at 5 (citing https://nas.er.usgs.gov/queries/factsheet.aspx?SpeciesID=547). 
 
Based on the analysis of the comparatively low frequency of stressful temperatures that 
approach and only slightly exceed the upper thermal tolerance of the most sensitive RIS (upon 
which the summer average and maximum temperatures being requested by MPC are based), 
any avoidance is expected to be infrequent and for only brief periods of time in terms of hours, 
not days or weeks.  Certainly, long-term avoidance where substantial areas of habitat are 
denied to one or more RIS is not consistent with the “protection and propagation of a balanced 
indigenous population,” and evidence of lethality is likewise unacceptable.  However, neither 
are expected to occur in Robinson Creek downstream from the MPC 001 outfall.  IDNR’s claim 
about injury or death from thermal shock is invalidated by the FTMS results and more 
importantly by available knowledge about how fish behave when confronted with near lethal 
temperatures.  Simply put, fish can and do avoid lethal temperatures provided there is a place 
to retreat, which is available in an open system such as a stream or river.  Fish are able to 
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increase their tolerance of high temperatures, i.e., gain of heat tolerance, more quickly than 
they can increase their tolerance of low temperatures, and upper temperature tolerances of 
most North American fishes are well above ambient temperatures in their natural habitats 
(Beitinger et al. 2000).  A result of the wealth of fish-temperature research during the past 40+ 
years is the observation that fish possess acute temperature discrimination abilities and use 
behavior to avoid or rapidly escape thermally hostile areas (Beitinger et al. 2000).  The abilities 
of fish to avoid lethal and otherwise harmful temperatures virtually eliminates the concerns 
expressed by IDNR about injury and death.  The assertion that avoidance constitutes a 
harassment under the Illinois endangered species law and regulations would seem to be 
significant only in the case of long-term avoidance that would preclude the ability of Bigeye 
Chub to become established in Robinson Creek.  Clearly the FTMS and the new analyses herein 
show that Bigeye Chub are already protected by the proposed summer average and maximum 
temperatures requested by MPC such that avoidance significant enough to constitute a 
harassment simply does not occur.  This is further buttressed by the fact that Bigeye Chub are 
making an attempt to become established in Robinson Creek as part of a rangewide expansion 
of the species into parts of its former range in Illinois (MBI 2018). 
 

Temperature and DELTs 
 
IDNR expresses concern about the incidence of deformities, erosions, lesions, and tumors 
(DELT) or “DELTs” on fish in Robinson Creek as documented in the Bioassessment Report (MBI 
2016b): 
 

“The Department further notes that the current thermal discharge levels for Outfall 001 
may be a contributing factor to the unusually-high rate of Deformities, Eroded fins, 
Lesions, and Tumors (DELTs) documented in the aquatic community by Midwest 
Biodiversity Institute (MBI), environmental contractor for Marathon.  Although MBI 
observed no DELTs on the bigeye chub, the high rate of DELTs on other fish found in the 
study area indicate an adverse impact to the “balanced indigenous community” of fish, 
as well as a risk to the bigeye chub.  Lesions on fish are often related to bacterial 
infections; placing additional thermal stress on fish already affected by chemical 
stressors is likely to aggravate existing pathological conditions.  The Department is 
concerned that the proposed alternative thermal limitation will increase the incidence of 
DELTS, thus harming the “balanced indigenous community.” The Department believes 
the proposed Alternative Thermal Effluent Limits warrant additional assessment of the 
impacts to all indigenous fish.” 

 
The IDNR assertion that the incidence of DELTs is evidence of an adverse impact to a “balanced 
indigenous community” of fish is essentially correct.  MPC has acknowledged this in the 
Bioassessment Report (MBI 2017a) by reporting it as an indicator of a non-thermal impairment 
in Robinson Creek.  However, the IDNR assertion that the proposed alternative thermal effluent 
limitation will increase the incidence of DELTs is incorrect.  The IDNR request for additional 
testing related to the alternative thermal effluent limitation request is unnecessarily duplicative 
of what has already been concluded by the 316(a) Technical Support Document and the 
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Bioassessment Report taken together.  Further, the Bioassessment Report identified the culprit 
stressors associated with the impairments and the DELTs via a documented stressor 
identification process.  The fact that temperature was not included as a stressor is significant 
especially with the extent of thermal effects analysis that was conducted.  The 316(a) 
demonstration was necessarily conducted as a predictive Type II demonstration as described by 
the 316(a) Technical Support Document: 
 

“Because the biota in Robinson Creek are currently impaired by multiple non-thermal 
stressors both upstream and downstream of the MPC 001 outfall, a predictive 
demonstration was undertaken.  This is in keeping with the Interagency 316(a) Technical 
Guidance Manual and Guide for Thermal Effects Sections of Nuclear Facilities 
Environmental Impact Statements (U.S. EPA 1977).  The predictive demonstration 
consisted of using the Fish Temperature Modeling System (FTMS; Yoder 2008) to 
determine protective “true summer” (June 16-Septmber 15) maximum and average 
temperatures for a list of Representative Important Species (RIS) and comparing the 
results to the measured and modeled summer temperature regime.  While it is true the 
impaired status of Robinson Creek precludes a Type I demonstration (no prior 
appreciable harm), recent results show the creek to be on a trajectory of improvement 
in response to abatement of non-thermal chemical impacts.” 

 
316(a) Technical Support Document, at 2.  The recognition that a Type II demonstration would 
be pursued was duly described in the Early Screening submittal2 and carried to completion by 
the 316(a) Technical Support Document and incorporation of the Bigeye Chub into the analysis 
through the Addendum, which did not alter the conclusions of the 316(a) Technical Support 
Document.  Because MPC has fulfilled all of the requirements under the Illinois 316(a) 
regulations in 35 Ill. Adm. Code Part 106 Subpart K, as well as those prescribed by the 1977 
Interagency 316(a) guidelines, no further assessment is needed. 
 
In response to the IDNR assertion that elevated temperature plays an essential role in the 
highly elevated incidence of DELTs in Robinson Creek downstream from the MPC 001 outfall 
and Marathon Creek, MBI performed additional review and analysis of that possible 
relationship both via a literature review and the stream and river databases in MBI ECOS for 
Ohio and Illinois.  For the latter, the Illinois data was restricted to MBI data only because 
neither IEPA nor IDNR collects or uses data on external anomalies including DELTs (MBI 2013). 
 
Literature Review 
The extant literature on external anomalies, including methods of data collection, how they are 
used as assessment endpoints, and what types of stressors they indicate, is based largely on 
work by Ohio EPA.  However, most organizations that use a fish Index of Biotic Integrity (IBI) as 
originally envisioned by Karr et al. (1986) follow that original guidance by including a metric 

                                                      
2 Section 106.1115 Early Screening Submittal submitted by MPC to IEPA on March 11, 2016. 
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pertaining to symptoms of disease on fish3.  The narrowing of this metric to DELTs was done to 
exclude potentially confounding symptoms of disease caused by natural factors (e.g., parasites, 
blackspot) even though some of these can be exacerbated by certain types of pollution.  DELTs 
have been shown to be more specific and reliable for determining categorical stressors (e.g., 
toxicity, organic enrichment, nutrient enrichment) as first demonstrated by Yoder and Rankin 
(1995) and later by Yoder and DeShon (2003).  As a result, fish IBIs must include a DELT metric 
or a provision to use the occurrence of DELTs as a scoring modifier.  This and the 
recommendation that IEPA and IDNR add a DELT metric to their fish IBI (MBI 2013) are reasons 
that DELTs were included in the bioassessment of Robinson and Sugar Creeks. 
 
The literature on the causes of external anomalies is based on the larger context of fish disease 
and pathology.  Hockett and Mundahl (1989) was the only study that MBI could find which 
tested the effect of disease on fish thermal tolerance.  In their study, they found no effect from 
the incidence of blackspot on the lethal thresholds for three species of Cyprinidae (Bluntnose 
Minnow Pimephales notatus, Spotfin Shiner Cyprinella spiloptera, and Striped Shiner Luxilis 
chrysocephalus), all of which are final RIS for the MPC 316(a) demonstration.  Snieszko (1974) is 
perhaps the seminal work that relates symptoms of disease in fish, such as external anomalies, 
to environmental factors.  While temperature is one of the controlling factors discussed by 
Snieszko (1974), there is no mention of high temperature as either a singular cause or as a co-
factor in increased anomalies on fish.  In contrast, there is mention of low temperatures as 
being a co-factor in some fish diseases.  MBI conducted a reasonable search for additional 
studies that showed elevated temperatures as a controlling factor in the incidence of DELTs 
observed in Robinson Creek and found none.  This includes the several hundred thermal 
references that have been examined over the past 40 years in building the FTMS thermal 
effects database.  If elevated temperature was the contributing factor as IDNR asserts, it would 
most certainly have been apparent in the literature by now. 
 
Field Based Observations 
We queried the extensive Ohio and MBI Illinois databases where DELTs are consistently 
recorded and across a wide range of stream and river sizes and environmental and stressor 
gradients.  The analysis was restricted to a class of small streams <50 mi.2 that are similar in size 
to Robinson and Sugar Creeks.  The frequency of DELTs was plotted against the maximum 
temperatures measured within the same summer-fall index period at 3487 sites with drainage 
areas <50 mi.2 and with the data collected between 1979 and 2017.  DELTs were then plotted 
against the maximum temperature at each site for the maximum incidence of DELTs on fish in 
each sample (Figure 1; lower).  A smoothing function was added that shows the frequency of 
samples at 1°C (1.8°F) increments of temperature to reveal the relative frequency of samples 
collected by temperature (Figure 1; upper).  The 87.1°F (30.6°C) and 90°F (32.2°C) summer 
average and maximum alternative temperature limits being requested by MPC for Robinson 
Creek was added to each to provide a visual depiction of the incidence of DELTs both below and 
above these temperatures.  The results show elevated DELTs at sites with temperatures well  

                                                      
3 Karr et al. (1986) specified metric 12 – “Proportion of individuals with disease, tumors, fin damage, and skeletal 

anomalies”. 
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Figure 1. The maximum incidence of DELT anomalies on fish observed at more than 3500 stream 
sites draining <50 mi.2 in Ohio and Illinois, 1979-2017 against the maximum temperature at 
each site with a summer-fall seasonal index period (lower) and maximum %DELT by 
increments of 1°C with a smoothing function that represents the number of samples (upper).  
The %DELT toxic response threshold of Yoder and DeShon (2003) and the range of the most 
elevated %DELT observed in Robinson Creek downstream from RC05 in 2016 are shown.  The 
average and maximum summer temperatures derived from the MPC 316(a) demonstration 
are also shown.   
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Table 3.  Results for fish IBIs and macroinvertebrate ICI (narrative rating used for qualitative samples) and macroinvertebrate IBI (mIBI) used by 
Ohio and Illinois at 65 sites (Illinois sites = Basin Code 95) with maximum summer temperatures >30°C (86°F) with the average and 
maximum %DELTs, and other selected metrics as indicators of categorical types of pollutional impacts arranged from highest to lowest 
temperature.  Attainment of the Ohio and Illinois numeric biocriteria and exceedances of various thresholds for the selected indicator 
metrics are highlighted in color (see legend at bottom of table). 
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Table 3.  (continued)  
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below the MPC requested temperatures.  Some sites with elevated temperatures had 
detectable DELTs, but just as many had no DELTs and none with the levels of DELTs observed in 
Robinson Creek. 
 
Out of the 3487 stream sites selected for these analyses, 65 had maximum temperatures >30°C 
(86°F); 12 were from Illinois streams and the remainder from Ohio streams (Table 3).  Selected 
fish and macroinvertebrate metrics were examined including Ohio and Illinois fish IBI scores, 
relative numbers, number of sensitive fish species, the mean and maximum incidence of DELTs, 
the Ohio macroinvertebrate Invertebrate Community Index (ICI or qualitative narrative 
equivalent) or the Illinois macroinvertebrate IBI (mIBI), qualitative EPT taxa, % of the sample 
from the midge genus Cricotopus, %Polypedilum illinoense, %toxic tolerant taxa, %organic 
enrichment tolerant taxa, and numbers of macroinvertebrates.  In addition to the baseline 
indices used by Ohio and Illinois, the other metrics are key indicators of assemblage response to 
different types of pollutional effects.  For example, the %DELT, %Cricotopus, %Polypedilum 
illinoense, and %toxic tolerant taxa are indicators of toxic pollution when they exceed certain 
threshold levels and especially in combination (Yoder and Rankin 1995; Yoder and DeShon 
2003) while elevated %organic tolerant taxa can be an indication of organic pollution such as 
that derived from raw or partially treated sewage.  These were included to better assess and 
highlight the response of the biological assemblages to non-thermal impacts.  Six sites in Table 
2 had higher maximum temperatures than the highest measured temperature in Robinson 
Creek in 2016 which was 33.5°C (92.3°F).  Three of these sites had some %DELTs, the other 
three had zero DELTs including the two sites with the highest maximum temperatures of 37°C 
(98.6°F) that are well above the upper avoidance and lethal thresholds of most thermally 
tolerant fish species.  The highest %DELT of 9.4% in Dicks Creek (Middletown, OH) was also 
accompanied by an array of non-thermal toxic response signatures especially in the 
macroinvertebrate results.  This particular Ohio stream is impacted by a steel making operation 
which included acutely toxic releases.  The two sites with the highest temperatures occurred in 
Hurford Run downstream of an oil refinery in Canton, OH.  Eleven (11) of the 28 highest ranked 
sites by temperature are impacted by industrial discharges with the remaining sites comprised 
of a mix of municipal wastewater, agricultural ditches, and urbanized streams.  All of these are 
thermally modified to varied extents, but elevated temperature did not elicit a consistent and 
elevated level of DELTs and certainly not the levels observed in Robinson Creek, contrary to the 
assertions of IDNR. 
 

Conclusions 
 
1. The MPC request for alternative thermal effluent limitations under Section 316(a) is for the 

existing thermal effluent and thermal regime in Robinson Creek as it has existed for many 
years.  The predictive Type II demonstration was conducted under that premise – the MPC 
Petition is not driven by process changes that will increase the temperature of the effluent. 
 

2. In accordance with the Interagency Guidelines (U.S. EPA 1977), the only option available to 
MPC was a predictive Type II 316(a) demonstration because of the existing impaired status 
of the aquatic biota in Robinson Creek.  A Type II demonstration does not require a showing 
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of a balanced indigenous population, which under the existing conditions would be an 
impossibility.  This calls into question any of the IDNR assertions that the existing thermal 
regime is somehow a threat to the existence of a balanced indigenous population. 
 

3. The reconsideration of Bigeye Chub as a candidate RIS does not alter the original 
conclusions of the MPC 316(a) demonstration nor the summer average and maximum 
temperatures derived by the FTMS.  While insufficient thermal tolerance data was available 
to include Bigeye Chub as a final RIS, the analysis of the influence of acclimation 
temperature on thermal tolerance endpoints is sufficient to estimate the status of Bigeye 
Chub among the RIS that have sufficient thermal data and the principal conclusion that this 
species is covered by other RIS. 
 

4. The ability of fish to avoid lethal and otherwise harmful temperatures virtually eliminates 
the concerns expressed by IDNR about injury and death.  The assertion that avoidance 
constitutes a harassment would be significant only in the case of long-term avoidance 
where substantial areas of habitat are denied to one or more RIS, which is not expected to 
occur in Robinson Creek downstream from the MPC 001 outfall.  The FTMS and the 
supplemental analyses herein show that Bigeye Chub are already protected by the 
proposed summer average and maximum temperatures requested by MPC such that 
avoidance significant enough to constitute a harassment will not occur.  This is further 
buttressed by the fact that Bigeye Chub are making an attempt to become established in 
Robinson Creek under the current thermal regime as part of a rangewide expansion of the 
species into parts of its former range in Illinois. 
 

5. This analysis supports the conclusion of the MPC Bioassessment Report that the highly 
elevated DELTs in Robinson Creek are the result of non-thermal influences.  The thermal 
regime of Robinson Creek does not play a direct or synergistic role in the observed 
biological assemblage impairments. 
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This letter has been prepared by EA Engineering, Science, and Technology, Inc., PBC (EA) to 
respond to issues and recommendations made by the Illinois Department of Natural Resources 
(IDNR) in a letter dated March 29, 2018 from Mr. Keith M. Shank to Mr. Scott Twait of the 
Illinois Environmental Protection Agency (IEPA) (hereafter IDNR Letter).  Midwest 
Biodiversity Institute (MBI) has already addressed many of the issues raised by IDNR (hereafter 
MBI Report).  Because the MBI Report has done an excellent job addressing many of IDNR’s 
issues, this EA letter concentrates on issues not addressed by MBI and provides additional 
support for some of the positions taken in MBI’s Report. 
 

What is the Thermal Tolerance of Bigeye Chub? 
 
Based on the purported thermal sensitivity of Bigeye Chub (Hybopsis amblops), IDNR 
recommends that bioassays be conducted to better determine certain thermal endpoints for 
Bigeye Chub.  Because of the importance of the Bigeye Chub thermal endpoint, EA contacted 
the senior author, Dr. William Lutterschmidt (Lutterschmidt and Hutchinson 1997), of the paper 
that includes a thermal endpoint for Bigeye Chub.  Dr. Lutterschmidt is now at Sam Houston 
State University where he is the Executive Director of their Research Centers.  In an email to 
EA, Dr. Lutterschmidt recommends not using data for the three species for which he only tested 
one specimen.  Bigeye Chub was one of those three species.  He notes that because the sample 
size was one for these species, he could not calculate the standard deviation or standard error.  
He stated, “in retrospect, I probably should not have included the three species that had only an 
N of 1 in the paper.”  He goes on to state that “my recommendation is not to include this species 
(referencing to Bigeye Chub) because of sample size.” 
 
Given that the senior author recommends not including the Bigeye Chub datum point, we believe 
IDNR should follow his recommendation.  If IDNR continues to rely on the Lutterschmidt and 
Hutchinson (1997) endpoint, then we request that IDNR consider the following points:  
 

 First, the MBI Report correctly points out that Bigeye Chub has a broad geographic range 
that encompasses much of the mid-South, a distribution not consistent with a thermally 
sensitive species.  Not only does the distribution of this species range well into the South, 
its greatest abundance occurs in this area.  For example, Bigeye Chub is common 
throughout middle and east Tennessee in a wide variety of stream sizes (Etnier and 
Starnes 1993).  This distributional pattern is what would be expected for a thermally 
tolerant, warmwater species, not a thermally sensitive coolwater species. 
 

 Second, as noted in the MBI Report, acclimation temperature greatly affects resultant 
thermal endpoints.  Depending on the approach used, MBI found that the thermal 
endpoints reported by Lutterschmidt and Hutchinson (1997) should be increased by 4.2-
5.0°C (7.6-9°F) to account for the fact that the endpoints were derived using a fish 
acclimated to 10°C (50°F).  Lutterschmidt and Hutchinson (1997) used a Critical 
Thermal Maximum (CTM) test.  When CTM temperatures are plotted against acclimation 
temperatures, the slope of that line represents the relationship between these two factors.  
This relationship is linear for most species (Beitinger et al. 2000).  The slope represents 
how much the upper thermal maximum changes for each degree change in acclimation 
temperature.  Beitinger et al. (2000) reported that the average slope for 20 species ranged 
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from 0.27 to 0.50 with a mean of 0.41.  In other words, the upper lethal limit changes by 
4°C (7.2°F) for each 10°C (18°F) change in acclimation temperature.  Therefore, a 15°C 
(27°F) increase in acclimation temperature from 10°C (50°F) to 25°C (77°F) would 
result, on average, in an increase of about 6°C (10.8°F) on the resultant endpoints.  This 
amount is consistent with the adjustment derived in the MBI Report.   
 

 Third, Recommendation #1 in the IDNR Letter to conduct bioassays of the Bigeye Chub 
is unreasonable.  According to the IDNR Letter, these tests should “establish the 
temperatures which stimulate avoidance behavior (harassment), loss of righting response 
(harm), onset of spasms (injury), and death.”  IDNR Letter, at 4.  This would require 
three separate bioassays:  one to determine the avoidance temperature, one to measure the 
two physiological endpoints, and a third to determine the temperature causing death.  As 
discussed in detail below, in addition to the technical challenges and cost associated with 
conducting three kinds of on-site bioassays, the number of organisms required for these 
tests is unacceptable for an endangered species.  To determine the temperature that causes 
death, the incipient lethal temperature (ILT) methodology would need to be used (Fry 
1947). 
 
In the ILT methodology, a temperature lethal to 50 percent of a fish sample is determined 
by plunging groups of fish from a specific acclimation temperature into a series of 
constant test temperatures near the estimated upper (or lower) temperature limits of a 
species (Fry 1947).  In ILT tests, mortality is the endpoint and is recorded over time.  An 
estimate of the temperature tolerated by 50 percent of a sample for various exposure time 
intervals, usually 4-7 days, is made from a regression of percentage mortality on test 
temperature.  This method requires a considerable number of test organisms (typically at 
least 30-50). 
 
The critical thermal methodology or maximum (CTM) was the methodology used by 
Lutterschmidt and Hutchinson (1997).  In this methodology, individual fish are heated at 
a constant rate (0.3°C (0.54°F)/min is a commonly recommended rate, Becker and 
Genoway 1979) until physical disorganization (e.g., loss of equilibrium or onset of 
muscle spasms) occurs.  Lutterschmidt and Hutchinson (1997) used a higher rate (1°C 
(1.8°F)/min) of increase.  The value reported is usually the arithmetic mean of individual 
tests.  This method requires fewer test fish than the ILT methodology, but six fish is the 
minimum number recommended, with more being better (EPRI 2011). 
 
Avoidance testing such as that conducted by Cherry et al. (1975) and referenced in the 
MBI Report (Table 2 in that report) would require at least 10 specimens. 
 
Collectively, 50 or more Bigeye Chub would be needed to run the three types of tests.  
Given that a certain amount of mortality occurs as a result of collection and more 
mortality typically occurs during holding to allow acclimation, the number needed could 
approach 100.  First, it doesn’t seem appropriate to sacrifice 100 individuals of any 
endangered species for the purpose of collecting endpoint data.  Second, even if 
permission was granted, we know of no location in the area specified by IDNR where this 
number of specimens could be collected.  MBI collected only eight individuals from 
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Robinson Creek and a nearby stream despite a considerable amount of effort.  Previously, 
EA has sampled the Wabash River (one of the areas suggested by the IDNR; see page 2 
of the IDNR Letter) and, despite intensive sampling over a three-year period, collected 
only four Bigeye Chub (EPRI 2015).  Lastly, there is no guarantee that a stream fish like 
Bigeye Chub could even be held successfully. 
 

 Fourth, conducting the endpoint tests recommended by IDNR would be prohibitively 
expensive.  First, it would take a multi-person crew an unknown period of time to collect 
the needed specimens.  Then, the organisms would have to be held for a week or so to 
allow them to acclimate to the appropriate test temperature (probably 25°C (77°F)).  All 
testing would have to be done on site, which would require at least one, but probably two 
trailers to be outfitted with a flow-through bioassay system.  The testing itself would 
probably take about a week.  There might be circumstances when an effort of this 
magnitude could be justified, but certainly not in this case where the species in question 
clearly falls within the sensitivity range of many warmwater fishes. 

 
In summary, even if the Lutterschmidt and Hutchinson (1997) CTM value is included, it is clear 
that their endpoint value must be increased by 4-6°C because of the low acclimation temperature 
at which they tested Bigeye Chub.  Similarly, the geographic distribution of Bigeye Chub clearly 
shows that it is a non-thermally sensitive species and therefore concern regarding adverse effects 
from the Marathon thermal discharge is unnecessary. 
 

Are Bioassays to Assess Deformities, Eroded 
Fins, Lesions, and Tumors (DELTs) Appropriate? 

 
In Recommendation #2 in the IDNR Letter, IDNR recommends “the need for a bioassay of 
representative fish species is warranted to identify the character and likely causes of observed 
DELTs and to determine whether granting the Alternative Thermal Effluent Limits is likely to 
increase the incidence and/or severity of DELTs on fish in the receiving waters.”  IDNR Letter, 
at 4.  The MBI Report has addressed the latter issue.  We would like to point out, however, that 
Marathon is not requesting to increase the temperature of its effluent.  Thus, the concern by 
IDNR regarding an increased incidence of DELTs because of higher temperatures is not 
warranted. 
 
With regard to IDNR’s recommendation for bioassays “to identify the character and likely 
causes of observed DELTs”, it should be noted that no such bioassay methodologies exist to 
address this issue.  DELTs are the result of chronic exposure to a pollutant or mixture of 
pollutants.  Recommending what is clearly a research effort is inappropriate. 
 

Where Should Compliance be Measured? 
 
In Recommendation #3, IDNR recommends that “compliance with the Alternative Thermal 
Effluent Limits should be measured at Outfall 001, or as near as feasible, rather than the 
proposed point 1.7 miles farther downstream.”  IDNR Letter, at 4.  It is our understanding, 
however, that Marathon’s current NPDES permit establishes the point 1.7 miles downstream of 
Outfall 001 as the point at which compliance is to be measured.  This means that the 1.7-mile 
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segment between Outfall 001 and the point 1.7 miles downstream of it represents a mixing zone 
(MZ).  Based on the commonly accepted definition of a MZ, criteria (e.g., thermal limits) do not 
apply within MZs.  Similarly, establishment of a balanced, indigenous community (BIC) is not 
required within a MZ.  The only requirement is that a MZ be free of acutely toxic conditions and, 
to our knowledge, such conditions have never been observed in this 1.7-mile segment. 
 

What Constitutes Harassment? 
 
Lastly, EA disagrees with IDNR’s interpretation that thermal avoidance constitutes harassment.  
As pointed out in the MBI Report, any avoidance by Bigeye Chub of the thermal discharge 
would be short rather than long-term.  EA agrees with MBI that short-term avoidance is of no 
biological consequence.  If avoidance was of such a magnitude that fish, including Bigeye Chub, 
were precluded from favored feeding, nursery or spawning areas for significant periods (i.e., 
weeks or months), then EA would agree that, under those circumstances, avoidance could 
represent harassment.  However, short-term (i.e., hours or days) avoidance would not constitute 
harassment.  There has been no evidence provided by IDNR to conclude that what occurs in 
Robinson Creek constitutes harassment.  Harassment implies that there are negative 
consequences resulting from the action being considered.  Again, the IDNR has not established 
any negative consequences associated with short-term avoidance of the discharge area. 
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