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Mr. John Madras

Director, Water Protection Program

Water Protection and Soil Conservation Division
Missouri Department of Natural Resources

1101 Riverside Drive

Jefferson City, Missouri 65101

Dear Mr. Madras:
Re:  Approval of Tributary to Pond Creek TMDLs

This letter responds to the Missouri Department of Natural Resources (MDNR)
submission of a Total Maximum Daily Load (TMDL) document which contains cadmium, lead
and zinc in sediment (S), dissolved cadmium, lead and zinc and inorganic sediment TMDLs for
Tributary to Pond Creek segment 2128. The document was originally received by the United
States Environmental Protection Agency (EPA), Region 7, on August 3, 2010. Revisions were
made to the original submittal and the final version was resubmitted on December 20, 2010.

Tributary to Pond Creek was identified on the EPA-approved 2008 Missouri § 303(d)
List as impaired for inorganic sediment. This submission fulfills the Clean Water Act statutory
requirement to develop TMDLs for impairments listed on a state’s § 303(d) List. The specific
impairments (water body segment and pollutants) are:

Water Body Name WBID Pollutants

Tributary to Pond Creek MO 2128 cadmium (S), lead (S}
and zinc (S); dissolved
cadmium, dissolved lead and
dissolved zinc; and inorganic
sediment

EPA has completed its review of the TMDL. document with supporting documentation
and information. By this letter, EPA approves the submitted TMDLs. Enclosed with this letter
is the EPA Region 7 TMDL Decision Document summarizing the rationale for EPA’s approval
of the TMDLs. EPA believes the separate elements of the TMDL document, described in the
enclosed form adequately address the pollutants of concern, taking into consideration seasonal
variation and a margin of safety. Although EPA does not approve the monitoring plan submitted
by the state, EPA acknowledges the state's efforts. EPA understands that the state may use the
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monitoring plan to gauge the effectiveness of the TMDL document and determine if future
TeVISIONS are necessary 01 appropriate to meet applicable water quality standards.

EPA is currently in consuliation under Seciion 7 of the Endangered Species Act with the
United States Fish and Wildlife Service regarding the Tributary to Pond Creek TMDLs, While
we are approving these TMDLs at the present time, we may decide that changes to the TMDL
document are warranted based upon the resulis of the consultation when it is completed.

We appreciate the thoughtful effort that MDNR has put into these TMDLs., We will
continue to cooperate with and assist, as appropriate, in future efforts by MDNR to develop
TMDLs.

Sincerely,
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Cittiam A. Spratiin
Director
Water, Wetlands and Pesticides Division

Enclosure

cer M. John Hoke
Missouri Department of Natural Resources

Mr. Gerald Babao
American Cance Association

Mz, Paul Sanford
American Canoe Association

Mr. Scotr Dye
Sierra Club

Mr. John Simpson
K8 Natural Resource Council
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EPA Region 7 TMDL Review

TMDL ID:MO_2128 State: MO
Document Name: POND CREEK, TRIBUTARY TO

Basin(s): UPPER MISSISSIPPI-MERAMEC (BIG RIVER BASIN)
HUC(s): 07140104, 7140104

Water body(ies): POND CREEK TRIB., POND CREEK, TRIB. TO, POND CREEK,
TRIBUTARY TO, TRIBUTARY TO POND CREEK

Tributary(ies):
Pollutant(s): CADMIUM, INORGANIC SEDIMENT, LEAD, ZINC

Submittal Date:8/3/2010 Approved:Yes

Submittal Letter
State submittal letter indicates final Total Maximum Daily Load(s) (TMDL) for specific pollutant(s)/water(s) were
adopted by the state, and submitred to EPA for approval under section 303(d) of the Clean Water Act [40 CFR §
130.7¢c)(1)]. Inciude date submiited letter was received by EPA, date of receipt of any revisions, and the date of
original approval if submittal is a phase [I TMDL.

The TMDL document for Pond Creek (formerly known as Tributary to Pond Creek) was formally submitted by
the Missouri Department of Natural Resources (MDNR) in a letter received by the United States Environmental
Protection Agency (EPA), Region 7, on August 3, 2010. Revisions to the TMDL document were sent by email
on October 13, 2010 and December 20, 2070.

Water Quality Standards Attainment
The water body's loading capacity (LC) for the applicable pollutant is identified and the rationale for the method
used to establish the cause~and-effect relationship between the numeric target and the identified pollutant sources
is described. TMDL and associated allocations are set at levels adequate to result in attainment of applicable
water quality standards (WQS) [40 CFR § [30.7(c)(])]. A statement that WQS will be attained is made.

Pond Creek (WBID 2128) in Washington County has historically been misnamed in Missouri’s WQS and 303(d)
Lists as "Tributary to" Pond Creck. Effective for MDNR on October 30, 2009, the name, as listed in 10 CSR 20-
7.031, Table H, was changed to Pond Creek in order to agree with the stream as identified in the U.S. Geological
Survey’s Geographic Name Information System. Future Missouri 303(d) Lists will reflect this correction.

Another modification from previous 303(d) listings is a change by EPA on the 2004/2006 and 2008 303(d) Lists
to include the entire classified segment length of one mile as impaired instead of the previous listing of only the
upper 0.5 mile. In the 2008 303(d) List, the one-mile upper segment of Pond Creek (WBID 2128) is listed as
impaired by inorganic sediment eroded from barite mine tailings.

Before modern mechanization, it was commeon in Washington County for people to hand-mine lead on their
family property. Barite was thrown to the side along with other non-lead “waste.” Barite, or barium sulfate, also
known as "tiff."” is a mineral. A barite tailings dam was originally identified as the source of Pond Creek’s
impairment, Old barite mining dams, such as those in the Pond Creek watershed, were built prior to the
enactiment of current safety laws administered by MDNR's Dam and Reservoir Safety Program. The barite
mining companies were allowed to keep adding coarse rock to the top of the dams as a means of building up dam
height to increase the size of the settli%g1 ponds. Due to the nature of the material used to build the dams, the
dams themselves always seep water. The seeping water will often appear oily-looking due to bacteria
metabolism of organics in clay. Portions or all of the downstream face of these dams remain barren even after
decades, not necessarily because they are toxic, but because they lack the soil, nutrients and water retention
needed to support plant life in the upper Iayers. When mining was active, water from a tailings pond was reused
at the barite washer. Over time large deposits of red clays and gravels developed behind these dams, often as a
deep layer the consistency of thick pudding. Barite tailings dams were not required to have both primary and



secondary spillways. I wash water went over the spiliway before the suspended clay had time to settle out,
overflows could confain suspended clay material that would subsequently be deposited in the bottom of recelving
sircarns. 1 the open channely, which ofien served as the only spillway, experienced erosion, clays and gravels
would be deposited downsiream from that source as well, I{ the lake impounded by King Arthur's Dam was used
for barite washing, both unsettled wash water and spillway erosion could be the source of the problem sediment
when MDNER first added Pond Creek {as "Tributary to” Pond Creek) to the 1998 303(d} List,

Inoreanic Sediment
The upper segment of Pond Creek was included on EPA-approved {998 and 2002 Missouri 303(d} Lists for

sediment and nonvelatile susperded solids (NVSS), respechively. The change from sediment to NVSS was to
specify that the problem was due to mineral solids {e.g., silt, sand and gravel} coming from eroding mine waste
materials and stockpiles, On the 2004720606 and 2008 303(d) Listy, the pollutant, NVES, was replaced

with "inerganic sediment.” Since NVES and inorganic sediment have essentially the same meaning, the listing
was changed o inorganic sediment to better characterize the impairment.

The water quality condition addressed in this TMDL, includes sedimentation. The stream was placed on the 1998
Missouri 303(d) List primarily based on MDNR's multiple observations of instream conditions violating narrative
water quality criteria in the form of sediments being deposited into the stream. Inorganic sediment is composed
of mineral particles such as clay, silt, sand, assorted-sized rocks and other non-organic materials, These particles
enter the stream via erosion of soils or other materials within the watershed, The depostted red clays constitute
the inorganic sediment that impair Pond Creek. When thess solids enter nto a stream, they settle onto the
hottom, siothering natural substrates (and Interstitial spaces associated with that habltat), aquatic invertebrates
and fish egzs.

Pond Creek Site #2 had significantly greater relative coverage of fine sadiment than did the controls.
Approximately 50 percent of the bedrock substrate at Site #2 was covered with g thim coating of fine sediment
that seemed to be a reddish, clay-like material, Although the fine sediment coverage was much lower
downstrears at Pond Creek # 1, it was still higher than the controls. The gquantity of fine sediment may have
altered the macro inverfebrate community in the upstream siation and is considered a potential contributor to the
assessed impairment.

When water quality criteria are expressad as a narative, 3 measurable indicator of a pollutant may be selected to
express the narrative as a numeric value. There are many quantitative indicators of sediment, such as total
suspended solids (TSS), tarbidity and bedload sediment, which are appropriate to describe sediment in rivers and
greams. A concentration of TS was selected to represent the numeric target for this TMIDL because it enables
the use of the highest quality available data and is included in permit requirements and monitoring data, This
target was derived based on 4 reference approach by targeting the 25th percentile of all available measurements
in the Ozark/Meramec ecological drainage unit {EDLU) in which Pond Creek is located. Using this data, the 25th
percentile of total suspended solids concentrations is 5 milligrams per liter (mg/L). This concentration is used as
a numeric transiator for the narrative inorganic sediment TSS standard,

The target for TSS was based on a load duration curve (LIXC), which determines the TMIDL for that parameter at
avery flow probability. The reduction in sediment protects the warm water aquatic 1ife use of the stream, and the
TMDL should result in WQS attainment,

A second target for inorganic sediment was developed as pereent fine sediment. A percent fine sediment targot
of 15 percent was developed using the median of the 75th percentiles from cach of the contrel siies on the
reference streams of Sheal Creek and the West Fork of Huzzah Creek, which were similar in size and found to he
fully supporting of aguatic life {i.e., meeting WS}, as measured by macroinveriebraie counts. The LC was
developed based on the mass of fine sediment that could be contained within a bottom sediment sample of 2
given mass.

At the 50 percent flow exceedence, the LC for TSS inorganic sediment is 19,92 pounds per day (Ib/day). Fora
100 mifligram {mg) bottom sediment sample, the LT would be less than 15 mg fine sediment.

The biclogical impairment of Pond Creek can also be attributed to elevated metals concentrations associated with
fine sediment and water concentrations generated by the barite mining activities within the watershed.
Concentrations of metals in the sediment and dissolved metals will also be targets for the Pond Creek TMDL.

While Pond Creek is not currently on the 303(d) List for cadmium, lead and zine, MDNR recognizes that these
metals i sediment (S) are causing or contributing to toxicity issues in the waterbody. Tharefore, TMDLs for
cadmium, lead and zing in sediment and dissolved cadmiom, lead and zine in the water column are also included
in this TMDL document.

Disselved metals whether in the waler column or in the sediment pores, pose a significant risk fo aguatic life.
Like ather states, Missouri has not developed numeric criteria for bedded sediment. 1n order o understand the
sxtent to which sediment woxicity could be contributing adverse effects to the aquatic environment in the Pond
Creek watershed, equilibrium partitioning methodology was applied fo estimate potential exposures in the waler



column. These principles generally state that when a metal resides in sediment, it exists in equilibrium with pore
water, and when physical-chemical properties are known, the partitioning behavior of the metal between the solid
(sediment) and aqueous (pore water) phase can be predicted. Pore water is important because it is known that the
majority of toxicity from dissclved lead and cadmium in an aquatic environment occurs in pore water.

Pore water in the sediment was also analyzed relative to Threshold Effect Concentrations (TECs). The TEC is
the concentration of a substance below which adverse effects are not expected to occur. As such, TECs can
provide an accurate basis for predicting the absence of sediment toxicity. For lead and zinc at both sampling
sites, the results from Pond Creek indicate excursions over existing sediment quality guidelines. This is because,
in the absence of promulgated numeric criteria for these metals in sediment, these concentrations exceed the
consensus TECs.

Water column samples that were analyzed for dissolved lead all yielded concentrations of less than 1 microgram
per liter (ug/L), which indicates a probability of low interaction between pore water and surface water, However,
elevated pore water concentrations of heavy metals found represent significant risks for benthic organisms.

Bed sediment metal TMDLs for Pond Creek were developed using the results of the percent fine sediment L.C
curve and the metals equilibrium partitioning methodology. L.Cs were calculated based on the percent of a given
sediment sample masgs that could be composed of cadmium, lead and zinc such that the TEC levels for these
metals was not exceeded. Because metals contamination in sediment is typically associated with the fine
sediment fraction, the maximum LC for bed sediment metals should not be more than the allowable percentage of
fine sediment in a given sample. To arrive at an acceptable concentration of bed sediment metals within a given
sample, the fine sediment TMDL curve was multiplied by the metal-specific TEC.

The resulting bed sediment LC curves for cadmium, lead, and zinc represent the maximum amount of those
metals allowed in a given sample where the entire allowable fine sediment fraction are fine sediment metals. As
with the percent fine sediment load capacity, the bed sediment load capacity values for cadmium, lead, and zinc
apply on any given day.

Pond Creek LDC were also developed for dissolved cadmium, lead and zinc. To best represent the average
condition, the WQS for dissolved cadmium, lead and zinc were multiplied by the median daily flow across all
flow conditions.

At the 50 percent flow exceedance, the L.C for dissolved cadmium is 0.0014 Ib/day, for dissolved lead is 0.00167
b/day and for dissolved zinc is 0.6064 Ib/day. The maximum amount of a metal in a 100 mg bottom sediment
sample using the bed sediment L.C curves are 1.485 X 10-6 mg for cadmium, 5.37 X 10-5 mg for lead and
0.001815 mg for zinc.

With these TMDL targets, WQS should be attained.

Numeric Target(s}
Submittal describes applicable WQS, including beneficial uses, applicable numeric and/or narrative criteria. If
the TMDL is based on a target other than a numeric water quality criterion, then a numeric expression, site
specific if possible, was developed firom a narrative criterion and a description of the process used to derive the
target is included in the submittal,

Pond Creek (WBID 2128) has the following beneficial uses:
Livestock and Wildlife Watering

Protection of Warm Water Aquatic Life

Protection of Human Health (Fish Consumption)

Whole Body Contact Recreation - Category B

Use that is impaired:
Protection of Warm Water Aquatic Life

Inorganic Sediment

The impairment of Pond Creek is based on exceedence of the general, or narrative, criteria contained in
Missouri’s water quality rules at 10 CSR 20-7.031(3)(A), (C) and (G):

(A) Waters shall be free from substances in sufficient amounts to cause the formation of putrescent, unsightly or
harmful bottom deposits or prevent full maintenance of beneficial uses.

(C) Waters shall be free from substances in sufficient amounts to cause unsightly color or turbidity, offensive
odor or prevent full maintenance of beneficial uses.

(G) Waters shall be free from physical, chemical or hydrologic changes that would impair the natural biological
community.




And from 16 C8R 20-7.03 1{4){HY:

{H) Solids., Water contaminants shall not cause or contribute 1o solids in excess of a level that will interfere with
beneficial uses, The stream or lake bottomn shall be free of materials which will adversely alter the compesition
of the benthos, interfere with the spawning of fish or development of their eggs or adversely change the physical
or chemical nature of the botiom,

When water quality criterta are expressed as a narrative, a measurable indicator of a pollutant may be selecled to

express the narrative as a numeric value. A concentration of TSS was selected to represent the numeric target Tor
this TMDL because it enables the use of the highest quality available data and is included in permit requirements
and monitoring data.

The TSE target was derived based on a reference approach by targeting the 25th percentile of all

available measurements in the Ozark/Meramec EDU in which Pond Creek is located. A percent fine sediment
target of 15 percent was developed using the median of the 75th percentiles from each of the control sites on the
reference streams. The LC relationship was developed based on the mass of fine sediment that could be
contained within a bottom sediment sample of a given mass.

Toxic effects of metals on the blclogical community in Pond Creek ave a viclation of the general criteria at 10
CSR 20-7.031(15) that states:

{D) Waters shall be free from substances or conditions in sufficient amounis to result in toxfcity to human,
animal or aguatic Iife.

Also the WS specitic criteria for toxic substances found at 10 CSR 20-7.031{4)(B)1 states:

{B3¥I. Water contaminants shall not cause the criteria in Tables A and B to be exceeded. Concentrations of these
substances in bottom sedimenis or waters shall not harm benthic organisms and shall not accumulate through the
food chain in harmful concentrations, nor shall state and federal maximum fish tissue levels for fish consumption
be exceeded,

Current cadmiom, fead and zinc criteria for the profection of aguatic life use are expressed in dissolved form in
units of ug/l.. These eriteria are hardness dependent and calcalated from the formulas shown below from Table
A of 10 CSR 26-7.031 where “e” s the base of the natural logarithm (2.7 18) and “In™ is the natural logarithm:

Dissolved Cadmiom
Acute = (1.0166%n (Hardness) -~ 3.062450) # 1 138672 — (In(Hardness*0.041838)) = pg/L

Chronic = el0.74U9%n (Hardness) = 4719938} « (1 101672 — (In(Hardness)¥0.041838)) = ug/L.

Dissolved Lead
Acute = ¢ {1 273%n (Hardness) — 14604483 + (7 46303 — (In (Hardness)*0.145712)) = pg/L

Chronic = ¢ {L273%n (Hardness) —4.704797) « (146203 ~ (In (Hardnessy*0.145712)) = pg/L

Dissolved Zine
Acute = ¢ (0.B473%In (Hardness) + 088421 x g 978 = pg/L

Chronic =& (0.8473%n (Hardness) + 0.785271) » p ogg = g/l

The dissolved metals criteria are hardness dependent and the 23th percentile hardness value must be used to
caloulats hardness dependent dissolved metals eritervia per 10 CSR 20-7. 03 1{1XY) that states:



{Y) Water hardness-—The total concentration of calcium and magnesium ions expressed as calctum carbonate,
For purposes of this rule, hardneas will be determined by the lower quartile (twenty-fifth percentile} value of a
representative number of samples from the water body in question or from a simflar water body at the appropriate
stream flow conditions,

Using available hardness data with this formula results in the 25th percentile of hardness in the Pond Creek
watershed being 160 mg/L.

LCs were calculated based on the percent of a given sediment sample mass that could be composed of cadmium,
lead, and zing such that the TEC levels for these metals was not exceeded. To caloulaie the accepiable
concentration of bed sediment metals within a given sample, the fine sediment TMDL curve was then mulddplied
by the metal-specific TEC.

Pollutani{s) of concern
An explanation and analvticd basis for expressing the TMDL through surropate measures {e.g., paramelers such
as percent fines and furbidity for sediment Impairments, or chlorophyli-a and phosphorus loadings for excess
algae} is provided if applicable. For each identified pollutani, the submittal describes analytical basis for
conclusions, aliocations and margin of safety (MOS) that do not exceed the L. {f submitial ix a phase If TMDL
there are refined relationships linking the load (o WS attainment. If there iy an incvease in the TMDI there is a
refined relationship specified fo validate the inorease in TMDL (either load alfocation (LA} or waste load
allocation (WEA). This section will compare and validate the change in targeted load batween the versions.

Inarganic sediment
All inorganic sediment TMDL targets were sef using established links, The TMDL links the narrative W(Q8 1o
reductions in TSS and {ine sediment.

When water guality criteria are expressed as a narrative, a measurable indicator of a pollutant may be selected 1o
express the narrative a¢ a numeric valoe, There are inany quantitative indicators of sediment, such as TSS,
turbidity and bedload sediment, which are appropriate to describe sediment in rivers and streams. A
concentration of TS88 was selected o represent the nomeric target for this TMDL because it enables the use of the
highest quality available dafa and is included in permit requirements and monitoring data. When narrative
criteria are targeted for an impaired segment, a reference approach is used. Currenily, Missouri dees nothave a
numeric criterion for inorganic sediment. Because a measurement of TSS concentration Is the sum of all organic
and inorganic suspended solids, inorganic sediment conceniration in the water column is at most equal to that of
TSS. Assuming the ratio of inorganic sedimeant to TS ia constant for a particular watershed and during a
specific event, any reduction in one would parallel that of the other, TSS concentration may be used as the target
for the inorganic sediment impairment,

This T88 target was derived based on a reforence approach by targeting the 25th percentile of all

avatlzble measurements in the Qzark/Meramee EDU in which Pond Creek is located. EDUs are delineated
drainage units that are described by physiographic and major riverine components. Siinilar size streams within
an EDL) are expected to contain similar aguatic communities and stream habitat conditions. Cemparisons of
biological, physical and chemical results between test streams and similar size reference streans within the same
EDU should then be appropriate. In the case of Pond Creek, data from the Ozark/Meramec Ecological Drainage
Unit (Mo, 25) was usad, Using this data, the 25th percentile of total suspended solids concentrations is § mp/L.
This concentration Is used as a numeric tansiator for the narmative inorganic sediment 1TSS standard,

The target for TSS was based on a LDC, which determines the TMDL for that parameter at every flow
probability. The reduction in sediment protects the warm water aquatic life use of the stream and the TMDL
should resuft in WS attzinment.

A secondary target for inorganic sediment was developed as percent fine sediment. The fine sediment target of
15 percent was developed using the median of the 75th percentiles from each of the contrel sites on the reference
sweains., The LC curve was developed based on the mass of fine sediment that could be contained within a
bottom sediment sample of a given mass.

At the 50 percent flow exceedence, the LC for inorganic sediment {l.e, TS5} is 19.92 Ib/day. Fora 100 ng
bottom sediment sample, the LC would be less than [5 mg fine sediment,



The biotogical impairment of Pond Creek can also be attributed to elevated metals concentrations associated with
[ine sediment generated by the barite mining activities within the watershed. Concentrations of metals
in sediment and dissolved metals will also be targets for the Pond Creek TMDL.

Established LCs were caloulated based on the percent of a given sadiment sample mass that could be composed
of cadmium, lead and zine such that the TEC levels for these metals was not exceeded. To calculate

the acceptable concentration of bed sediment metals within a given sample, the fine sediment TMDL amrve was
then multiphied by the metal-specific TEC.

Examples of Bettom Sediment TMDL at 180 me Mags of Samiple

Mass of Sample | TMDL Mass Fine TMDL Mass TMDL Mass Lead | TMDIL Mass Zinc
{mg) Sediment (mg) Cadrmium (mg) {mg) {mg)
160 15 0.00001485 0.000537 0.001815

Pond Creek LDC using a direct relationship to existing WS were also developed for dissolved cadmium, lead
and zine, To best represent the average condition, the WS for dissolved cadmiwm, lead and zing were
multiplied by the median daily flow across all flow conditions. Values for cadmium, lead, and zinc apply on any
given day.

At the 30 percent flow excesdence, the LC for dissolved cadmium is G.0014 b/day, for dissolved lead is 000167
Ib/day and for dissolved zinc is 0.6064 W/day. The maximum amount of a metal in a 100 mg bottom sediment
sample using the bed sediment LOC curves are 0.00001485 me Tor cadmium, 0.000537 mg for lead and 0.001815
mg for zinc.

Sowrce Analysis
Imporeant assumptions made in developing the TMDL, such as assumed distribution of land use in the warershed,
population characteristivs, wildlife resources, and other relevant information affecting the characierization of the
pothaant of concern and ifs alfocation 1o sources, are described  Poist, nonpoint and background sowrces of
pothaants of concern are desertbhed, including magnitude and location of the sources. Submittal demonstraies ofl
significony sources have been considered If this is a phase IT TMIML any new sources or removed sources will be
specified and explained

Point Sources

There are currently no permitted dischargers (facilities, storm water putfalls or concentrated animal feeding
operations [CAFOs]) within the Pond Creek watershed that cause or contribute inorganic sediment or metals to
the impaired segment. However, active and abandoned mine areas can be classified as point sources due to the
nature of mining and milling activities, regardless if they arc currently covered by a discharge permit, The
abandoned mine land (AML) 4reas in the watershed may collectively be considered a point source even though
there is no longer a State Operating Permit fssued,

AMUL: A scarch of MDNR's records did not produce a record of this area or dams ever being under permit by the
Missouri State Operating Permit program. While barite mining setivities have ceased and the area 18 not under
permit, the entire barite mining ares is considered a point source of the pollutants of concern. Inclusion of the
abandoned bariie mining areas in the point source and WLA sections of the Pond Creek TMDL does not give
these areas permission to discharge. Mine taiiings historically released from Blue Heron Dam and possibly King
Arthur's Diam, are thought to have been the main contributor of tnorganic sediment 1o the impaired water body
segment. This balief is reflected in Missouri's 303(d) lists that identify a "barite tailings pond” as the source of
Pond Creek’s impairment.  Eroded sediment from King Arthur's Dam stself may also have contributed 1o the
impairment. As a result, this TMDL includes an assessment of the dams as to thelr past and curient state-
permitted status, as well as their condition and stability.

Blue Heron Diam (Dam Safety Identification No, MO 30478; Permit R-282) currently impounds a 37-acre lake in
the uppermost headwaters of Pond Creek. The dam, located almost due east of the town of Mineral Point, was
first started in 1946, to facilitate the washing of locally-mined barite. The crest of the dam continued to be built
higher in elevation until 1969, Should Blue Heron Dam discharge, which is unlikely considering the shallow
niature of the impoundment, it would do w0 almost immediately downsiream into the reservoir impounded by
King Arthur's Dam. As aresulf, any load from the Blue Heron Dam would be included in loads from the
downstream reservolr impounded by King Arthur's Dam.

King Arthur's Dam, also known as Pond Creek Dam (Dam Safety D Mo, MO 31825; Registration Permil No, R-
283, is the Jower of the two dams in Pond Creek's headwaters, and currently impounds a 33-acre lake. The dam
is located & Httde more than a mile east of the town of Mineral Point. The dam embankment was built in 1980 w0
impound water to be used for wash water and as 2 setiling hasin to support the local barite mining operation.



The primary cause of the inorganic sediment and metals impairment to Pond Creek was originally identified on
Missouri’s 303(d) lists as a barite tailings darn. Mining in the area may have stopped over 20 vears ago and King
Arthur's Dam upper slope and spillways were reworked in 2003, There are still bare areas associated with the
lower dain slope and the areas to either side of the dan.  As a result, AMLs are stilf thought to be one of the
contributors (o the continued impairment.

MNonpoint Sourccs )
In addition to the point sources of Inorganic sediment described above, pollutant sources associated with present

and historic abandoned mine areas could be causing or condributing to the impairment of Pond Creek. These
areas include storm water runoff from public and private roads and dnveways, home construction sites and any
areas where local soils are barren of vegetation,

Significant inorganic sediment suspension and re-deposiiion can occur during and immediately following high-
flow storm events. This process allows previeusly unavailable inorganic sediment o enter the water column and
become a water quality concern as a secondary source of contamination. It is probable that sediment loading of
the stream occurs mainly during high flow events that have not been captured by water quality sampling.

Omnsite wastewsater treatment: Onsite wastewater trestiment systems {e.g., individual home sepiic systems) are
considered potential nonpaint sources of pollution. When onsite waslewater treatment systems are properly
designed and maintained, they should not serve as a source of contamination to surface waters, When these
systemns fail hydraulically Gurface breakouts) or hydrogeologically (inadequate soil filiration}, there can be
adverse effects to surface water quality. Failiog septic systemns are sources of nutrients that can reach nearby
streams through both surface runoff and ground water fows. They are not known to be large contributors of
morganic sediment or metals to local streams and therefore is ingignificant and will not be addressed in this
TMDL,

Urbano storm water runoff: Storm water runoff from urban areas can be a significant source of inorganic
sediment. There are no urban conters within the Pond Creek watershed. The land use wnap for the Pond Crock
watershed does poriray 3 percent of the Jand use being urban, bl these areas are likely represented by roads,
private homes and other buildings and Impervious surfaces associated with the homes in the watershed. True
vrban ereas are not contributing to Pond Creek's impatrment for either inorganic sediment or metals.

Agricullural sonpoint sources: Another potentiaf source of the inorganic sediment impairment to Pond Creek
is runoff {fom agricultural nonpoint sources. Anywhere land is exposed, soil is vulnerable 1o erode and can be
carried by storm water info 2 stream, resulling in nereased turbidity and inorganic sediment concentrations,
Cropland is particularly vulnerable to erosion. However, since only 0.7 percent {20 acres} of land use in the
watershed is in cropland, it s not believed to be a significant contributor 1o the inorganic sediment impairment of
Pond Creek. Agricultural activities generally do not contribute metals to runoff so it is believed it isnota
significant contributor,

Countywide data from the Nalional Agricultural Statistics Service (NASS) were combined with the size of the
Pond Creek watershed to estimate that there counld be up to 60 cafile in the watershed. The cattle that exist are
most iikely located on the approximately 218 acres (7.6 percent of land use) of grassland and pastureland in the
watershed. There were over 1,000 horses and ponies in Washington County as well; Their grazing densities also
have the potential to influence inorganic sediment entering the stream,

Although there are no state-permitied CAFOs in the watershed, the presence of lower density livestock
populations must be considered as a possible source of the norganic sediment load m Pond Creek. Livestock
tend to concenirate near feeding and watering areas causing those greas to become barren of plant cover, thereby
increasing the possibility of erosion during a starm event. Overland numoff during rain events can easily carry
inorganic sediment to the siream from any areas made barren by livestock related activities.

AFOs and uppennitied CAFOs are considered under the LA because we do not currently have enough detailed
infonmation to know whether these facilities are required to obtain NPDES permits. This TMDL does not reflect
a determination by EPA that such facility does not meet the definition of a CAFD nor that the facility does not
need to obtain a permit. To the contrary, a CAFO that discharges or proposes to discharge has a duty to obtain a
permit. 1f it is determined that any such operation is an AFOQ or CAFO that discharges, any future WLA assigned
to the facility must not resull in an exceedance of the sum of the WLAs in this TMIIL. as approved.

Any CAFQ that does not obiain a national pollutant discharge elimination system (NPDIES) permit must operate
as a no discharge operation. Any discharge from an unpermitted CAFQ is a violation of Seetion 301, itis EPA's
position that all CAFOs should obtain an NPIES permmt because it provides ¢larity of compliance requirtements,
authorization to discharge when the discharges are the result of large precipitation events (e.g., In excess of 25-
vear and 24-hour frequency/duration) or are from a man-made conveyance,

Riparian: Well-vepetated riparian areas act a3 buffers and are a vital fimetional component of stream
ecosystems and are instrumental in the detention, removal and assimilation of sediment, excess nutrients and
other pollutants before they reach a stream. A stream with a well-vegetated riparian corridor is better protected
from the impacts of storm water laden with sediment, nutrients and pesticides than {s a stream with a poorly



vegetated corridor. Wooded riparian corridors can also provide shade that reduces stream [emperahires, which
can increase the dissolved oxygen saturation capacity of the stream and provide tree Toots that stabilize siveam
banks and resist bank erosion more effectively than grasses, row crops or shrubbery. Almost 56 percent of the
land in the upper Pond Creek riparian corridor is classified as grassland, which could include pasture

areas. CGrassland provides limited benefits in riparian corridors compared to wooded corridors and, since i may
be grazed, can also be associated with Hivestock activities that could contribute inorganic sediment to the stream.
Forest and woodland comprise 84,2 percent of the land vse. Open water and wetlands is 3.9 percent and barren
15 0.2 percent of the land use in this watershed. A lack of good riparian comidor conditions is not likely 2 major
contributor to the water quality problem in Pond Creek.

Storm water runoff: Nonpoint pollution sources could mclude storm water runoff from public and private roads
and drivewavs, home construction sites and any areas where local soils are barren of vegetation. The most likely
puossible nonpoint sources of inorganic sediment entering Pond Creek include: Local “Tiff” soil series and
Washington County roads.

Lagal Tiff soil series

These deep, red soils are ubiguitous in the arca and regardless of past mining activity, provide a continnouns
source of erodible tnaterial. A certain amount of sediment enters the stream naturally due to nommal fluvial
processes and accounts for a natural hackground level of inorganic sediments. The existing, ubiquitous soil
type 13 prone to erosion and transport,

Washington County roads

Bany of the local roads in the watershed, whose associsted ditches eventually drain into Pond Creek, remain
unpaved. These roads are built of local soils and materials, much of which s vulnerable to erosion. Pond Cresk
Boad, which crosses Pond Creek just downsiream (north) of King Arthur's Dam, is presently blackiopped. The
small, county road that runs along the east side of King Arthur's Dam to the current landowner's residence and 1o
a local cemetery, is not blacktopped. This road begins at Pond Créek Road {County Road 425}, just east of the
Pondd Creek Road bridge. 1t travels up a stesp hill along the east side of the dam and past the landowner's home,
Storm water carrying red sediment has been observed running down and off this road into the Pond Creek road
ditches and into Pond Creek, both upstream and downstream of the Pond Creek Road bridge. In the process, fine
particles settled out on the road surface where they are vulnerable to washing info the creek during the next
precipitation event, The steepness of the roads and the material on which they are built both contribute to
vulnerability to erosion during precipitation everis. Additionally, Washington County road maintenance
practices on this unpaved road include addition of a mixture of rock and clay 1o the top of the road two 1o three
times per year. Although the clay fraction of the material used may have been reduced in the northern part of
Washington County, the current landowner of the King Arthur's Dam property reports that the added material
furns 1o a two- to four-inch layer of mud when i rains, and the sediment-loaded storm water routinely enters
Bonid Creek above and below Pond Creek Road bridge. The road ditches can carry locally croded soil material
from the roads themselves, as well as from any logal land disturbance activities, directly to Pond Creek,
Regardless of whether or not the roads are surfaced, periodic county road maintenance inchides opening up the
ditches that run along both sides of the roads. Although the majority of the removed material is rrucked away, it
exposgsl freshly tarned over deposits of clay soils to storm water erosion and may serve as another source of this
material,

As described in the preceding sections, abandoned barite mine areas and the ubiquitous Tiff soil series are
considered the primary source of inorganic sediment and metals toading resulting in the impalrment of Pond
Creek, Beeause historic distributions of abandoned mine areas and the THY soil sertes cannat be definitively
determimed, these areas are collectively lumped info the point source WLA portion of the TMDNL. In addition, any
activities within the watershed that may disturh, redisturb, redistribute or reuse enther the barite mine tailings or
Tiif soils will be considered 10 be part of the point source wasteload allocation for TMDL purposes.

In the absence of an NPDES permit, the discharges assoviated with sonrces were applied to the LA, as opposed o
the WLA, for purposes of this TMDL. The decision to allocate these sources to the LA does not reflect any
determination by EPA as to whether these discharges are, in fact, unpermitied point source disCharges within this
watershed. In addition, by establishing these TMDILs with some sources treated as LAs, EPA s not determining
that these discharges are exempt from NPDES permitting requirements. If sources of the allocated pollutant in
this TMDL are found o be, or become, NPDES-regulated discharges, their loads must be considered as part of
the calculated sum of the WLAs in this TMDL. WLA in addition to that allocated here i3 not available.

All known sources have been considered,

Allocation - Loading Capacity
Submiital identifies appropriate WLA for point, and load afocations for nonpoint sources, If ro point sowrees are
present the WLA is stated as zero. If no ronpoini sources ave présent, the Ld is stted as zeve [40 CFR § 1306.2
(3L I this is o phase 1 TMDL the change in LT will be documented in this seetion,

Inoreanic sediment
The TSS target was derived based on a reference approach by targeting the 25th percentile of all




available measurements in the Ozark/Meramec EDU in which Pond Creek is located. A percent fine sediment
target of 15 percent was developed using the median of the 75th percentiles from each of the confrol sites on
selected reference streams. The LC refationship was developed based on the mass of fine sediment that could be
contained within a bottom sediment sample of a given mass.

At the 50 percent flow exceedance, the LC for inorganic sediment (ie., TSS) is 19.92 lb/day. For a 100 mg
bottom sediment sample, the LC would be less than 15 mg fine sediment.

Metals

Pond Creek LDDC using a direct relationship to existing WQS were also developed for dissolved cadmium, lead
and zinc. To best represent the average condition, the WQS for dissolved cadmium, lead and zinc were
multiplied by the median daily flow across all flow condition values for cadmium, Jead and zinc apply on any
given day.

Established LCs were calculated based on the percent of a given sediment sample mass that could be composed
of cadmium, lead and zinc such that the TEC levels for these metals was not exceeded. To calculate

the acceptable concentration of bed sediment metals within a given sample, the fine sediment TMDL curve
was multiplied by the metal-specific TEC.

At the 50 percent flow exceedance, the LT for dissolved cadmium is 0.0014 1b/day, for dissclved lead is 0.00167
to/day and for dissolved zinc is 8.6064 Jb/day. The maximum amount of 2 metal in a 190 mg bottont sediment
sample using the bed sediment LC curves are 0.00001485 mg for cadmium, 0.000537 mg for lead and 0.001815
mg for zinc.

WLA Comment
Submittal lists individual WLAs for each identified point source [40 CFR § 130.2(R)]. If a WLA is not assigned it
musit be shown that the discharge does not cause or contribute 1o WS excursions, the source is contained in a
general permit addressed by the TMDL, or extenualing circumstances exist which prevent assignment of individual
WLAs. Any such exceptions must be explained 1o a satisfactory degree. If a WLA of zero is assigned (o any facility
it must be stated as such (40 CFR § 130.2(0]. If this is a phase Il TMDL any differences in phase I and phase Il
Wids will be documented in this section.

Due to the minor contribution of inorganic sediment and metals from nonpoint sources within the watershed, it is
reasonable to allocate the entire LC to point sources. The WLA for bedded sediment and metals in sediment
must be met at any point in each segment. Since the identified point sources are historic AML properties, they do
not have current NPDES permit nuinbers.

Inorganic sediment

For percent fine sediment cover in the stream bed, the anticipated WLA reduction from the point source (AMLs)
was calculated by subtracting the median of the 75th percentile for cover in the control streams from the central
median percent cover in Pond Creek (61 percent). However, while a WLA was caleulated for the unpermitted
AMI., any allocation given does not refiect an authorization to discharge from an unpermitted point source.

TSS (10 percent MOS)
WLA (4.36 Ib/day) = TMDL (4.85 lb/day) — MOS (0.49 [bs/day) - LA (0.0 Ib/day)

Fine sediment {implicit MOS) for a [00 mg bottom sediment sample
WLA (15 mg) = TMDL (15 mg) - LA (0.0 mg)

Metals

Established 1.Cs were calculated based on the percent of a given sediment sample mass that could be composed
of cadmium, lead and zinc such that the TEC levels for these metals was not exceeded. To calculate

the acceptable concentration of bed seditnent inetals within a given sample, the [ine sediment TMDL, curve was
then multiplied by the metal-specific TEC. ,

For example at the 90 percent flow exceedance WLAs for dissolved metals are:

Cadmium (implicit MOS)
WLA (0.0003 Ib/day) = TMDL (0.0003 Itvday) — LA (0.0 Ib/day)

Lead (implicit MOS)



WLA (0.0041 iday) = TMDL (0.0041 Ib/day) — LA (0.0 Ibiday)

Zine {implicit MOS)
WLA (0. 1477 Ib/day) = TMDL (0.1477 Ib/day) — LA (0.0 Ib/day)

it shouid be noted, that while a WLA has baen calculated for point sources, including any unpermitted
abandoned mines, any allocation does not reflect an guthorization to discharge from an unpermiited point source.
Discharging pollutants o waters of the state without a permit is a violation of both state and federal clean water
law. Should it become necessary to permit currently unpenmitted abandoned mines or tailings piles, those areas
must follow MDNR's permit applicaiton and antidegradation processes and will be evalunted in Hght of this
TMDL.,

LA Comment
Inchedes oll nonpoint sources loads, ratiural background, and potential for future growth. If ne nonpoint sources
are identified the LA must be given as zero [40 CFR § 130 2(g)]. If this is a phase I TMOL any differences in
phase I and phase H LAs will be documentad in this secrion,

The LA i3 zero for inorgantc sediment, fine sediment, metals in sediment and dissolved cadmivm, lead and
zine due to negligible nonpoint source foading of these poliutants,

Margin of Safety
Submittal describes explicit andior implicit MOS for each palhwtant {40 CFR § 130.7(c)(1}]. Ifthe MOS 1
implicit, the conservaiive assumptions in the analysis for the MOS are described. [f the MOS is explicit, the
Inadings set aside for the MOS are idertified and a rationale for selecting the valug for the MOS is provided If
ifis ix o phase I TMDL any differences in MOS will be documented in this section.

This TMDL. relies on both mplicit and explicit MOS derived from a variety of caleulations and assumptions,

Due to the lack of avallable inorganic sediment data, an explicit MOS of 10 percent was spphied when deriving
the inorganic sediment TMDL, The margin of safety for pereent fine sediment was also Implicit becanse the
WLA percent reduction targets the 75th percentile of the reference population frequency distribution,

in deriving the cadmium, lead and zine in sediment TMDLg, an implicit MOS was applied by using the TEC for
these metals in sediment. TECs should be used to identify sediments that are unlikely {o be adversely affected by
sediment-associated contaminanis, In contrast, the Probable Effects Concentration (PEC) should be used 1o
identify sediments that are likely to be toxic to sediment dwelling organisms. TEC for metals toxicity in
sediment was chosen over PEC because it 15 a level below which no toxicity should occur and is thus protective
of chronic and sub-chronic exposure. The conservative assumptions and factors used in this methed should
account for any uncertainties in the loading calculations.

In deriving the disselved cadmivm, lead and zine TMDLs, an implicit MOS was applied by uging chronic water
quality eriteria for these metals and using the resulting values for both water column and interstitial water
{porewater) targets.

Seasonal Variation and Critical Couditions
Submitial describes the method for accounting for seasonal variation and eritical conditions in the TMDL{s) {40
CFR § 130.7(¢)(1})]. Critical conditions ave factors such as flow or temperature which may lead to the excursion
of WX, If this is a phase [T TMDL any differences in conditions will be documented in this section,

Federal regulations at 40 CFR §130.7{c)1) require TMDLs take into consideration seasopal variation in
applicable standards. The impairment of Pond Creek is due to inorganic sediments and associated metals being
carried into the water body through storm water runoff. These conditions are more likely to occur during
seasotial periods having significant precipitation. The TMDL LDC represents flow under afl possible streamn
conditions. The advantage of a LDC approach is that it avoids the constralnts associated with using a single flow
critical condition during the development of the TMDL. Because the TMDL is applicable under alf flow
conditions, It is also applicable for all seazons. Seasonal variation is therefore Implicitly laken into account
within the TMDL calculations.



Amnual low-flow conditions in Missourt typically otcur between July | and Septemiber 15, When flow is at s
lowest, and there is effectively no flow from nonpoint sources, point soures discharges would have the greatest
impact on stream infegrity. Significant inorganic sediment suspension and re-deposition can occur during and
immediately following high-flow storm events. This process allows previously unavailable imorganic sediment w
enter the water column and become a water quality concemn as a secondary source of contamination. Itis
probable that sediment leading of the stream ccours mainly during high flow events that have not been captured
by water quality sampling.

Public Participation
Submittal describes required public notice and public comment opportunity, and explains how the public
commaenls were congidered in the final TMDLG) [40 CFR § 130,71 )i,

EPA repulations require that TMDLs be subject to public review (40 CFR 130.7). The comment period for the
Fond Creek TMDL., was open for 45 days, from June 8 to July 23, 2010, by placing a Public Notice, the draft

TMDL and the associated TMDL Information Sheet on MDNR’s Website, making them avajlable to anvone with

access to the Intemnet. Public notices to comment on the draft TMDL were also distributed via mail and
electronic mail to stakeholders in the watershed or other potentially impacted parties, Two comments were
received and the TMDL was adjusted accordingly,

Monitoring Plan for TMDLG) Under Phased Approach
The TMDL identifies o monitoring plan that describes the additional data to be collected 1o determing if the load
reductions required by the TMDE lead to altainment of WIS, and a schedule for considering revisions 1o the
TMDL(s) fwhere phased approach is used) [40 CFR § 130.7].

A sediment and biological monitoring study was completed for Pond Creek in the spring of 200%. MDNR
intends 1o conduct follow up biologicel monitoring on Pond Creek to confirm the status of the macroinvertebrate
community. Biomonitoring 15 scheduled for both segments of this stream for the 2011 State Fiscal Year, along
with monitoring for heavy metals in sediment. Any additional water qualify data that is collected in the Pond
Creek watershed will be evaluated in light of this TMIDIL.,

Reasonable Assarance
Reasonable assurance only applies when lass siringent WLAs are assizned based on the assumption of nonpoint
source reductions in the LA will be met [40 CFR § 130203 This section can alsa contain statements made by the
state concerning the siate’s authority to control potiutant loads.

EPA believes that point source permiiting authority and nonpoint source measares discussed in the
implementation plan provides reasonable assurances that the TMDL. allocations can be achieved.

Increased reductions in noopoint souree loads are not belng required iIn leu of less stringent Wl As, There are no
permitted point source discharges of worgantc sediment and heavy metals within the Pond Creek watershed, The
abandoned barite mine lands are considered & point source for the purposes of this TMDL. WLAs 1o improve
water quality may be incorporated inte any fuiure Missouri Siate Qperating Permit (efther site specific industrial
or storm water) or other appropriate enforceabls document.

MIDNR has the authority to issue and enforce state operating permits. Inclusion of effluent limiis into a stale
operating permit and requiring that effluent and instream monitoring be reported to MDNR should provide
reasonable assurance that ingtream WQS will be met. Section 301(b} 1Y{C) requires that point source permits
have effluent limits as siringent as necessary to meet WOS, However, for WLAS {0 serve that purpose, they must
themselves be stringent enough so that (in conjunction with the water body’s other Joadings) they meet WOS.
This generally oocurs when the TMDL s combined nonpoint source LAs and point source WLAs do not exceed
the WQS-based LC and there Is reasonable assurance that the TMDL s allocations can be achieved. Discussion
of reduction efforts relating to nonpolnt sources can be found in the Implementation section of the TMDL.

Past barite mining [n the Pond Creek watershed left a legacy of related land disturbance, including creation of
barite tailings dams. When it rains, the water suspends the Tine particles of sediment and metais and carries them
1o the waterwsys [n the watershed. These particles impair aquatic life due to petals toxicity and/or through loss
of habitat due to excessive sedimentation. The following implementation sirategies should be considered to
ensure the improvement of water quality within the Pond Creek watershed addressed by this TMDL.

Pond Creek is in the Washington County Lead District - Potost National Pricrity Listing (Superfund) site. The
site encompasies an area greater than 45 square miles in the eastern portion of Washington County, Missouri.
Soil and/or groundwater are contaminated with acsende, barium, cadmium and lead resulting from mining, milling
and smaliing activities. A Remedial Investjgation (RT) was initiated In January 2008, The RI will characterize



the numerous tailings ponds and streams, deiermine the extent of groundwater contamination and characierize the
residential surface soil. Superfund remedial actions may impact Pond Creck.

Loeal nnpaved roads are constructed in the ublquitons THT soil type and are thus potential sources of the
sediment in Pond Creek. The county is encouraged to conlinge to follow BMPs when condueting

road maintenance involving the Tiff soil series in order to minimize disturbance and subsequent contributions of
sediment t© Pond Creek.

Nonpoint source reductions are currently not necessary to reduce pollutant loading of inorganic sediment and
metals to the Pond Creek watershed, Reductions obtained by Implementing the WL As found in this TMDL
should restore water quality in Pond Cresk. However, BMPs employed within the watershed must continue to be
implemented to ensure antidegradation requirements are met. Further noppoint seurce reductions in the
walershed may be implemented in the future through BMPs funded wholly or in part by Section 319 grants or
various ¢cost-share opportunities available through MDNR’s Soil and Water Conservation Program and the
federal Natural Resources Conservation Service.

Field observation and inventory of the area wou'ld be needed to determine whether or not all grassland areas in
the watershed are grazed, the condition of that grassland, and if the extrapolated rate of 0.28 cattle per acre Is
accurate, However, physically canvassing an entire watershed would hikely require manpower and landowner
congent bevond MDNRK’s means. The mformation peeded to make this assessment may or may not be available
through the local Soil and Water Conservation District (3WCD) or Natural Besources Conservation Service
offics. This only applies if fandowners voluntarily enrolled and participated in the available prograrss and
adoypted associated best BMPs to reduce soil logs using cost-share. Considering the soil type in the immediate
watershed, adoption of BMPs o ensure adequate grosion control in grazing areas would be prudent.



