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1.0 PROJECT GOALS AND OBJECTIVES 
 

The primary goals of this project include: 

 Improve/restore  stream  habitat  by  reconnecting  up  and  downstream  portions  of  the  project 
stream; 

 Remove an impediment to natural flow patterns; 

 Create/improve habitat  for  the  target  species, Nashville Crayfish  (Orconectes  shoupi),  listed as 
endangered since 1986. 
 

These goals can be accomplished by: 

 Removing the two existing concrete dam/weir structures; 

 Replanting the buffer impacted from construction with native trees and a native seed mix.  
 
 
2.0 EXISTING CONDITIONS 
 

2.1  Site Description 
 

The project site  is  located  in Nashville, on  the property of  the Nashville Zoo at Grassmere. The project 
stream  is referred to as Cathy Jo Branch and  is a first‐order, perennial stream. The stream  is a bedrock 
dominated channel with some areas of cobble and gravel riffles, although the streambed  in the project 
area  is dominated by silt deposition. The project reach has a wide wooded buffer along the right bank. 
The  left  bank  has  a  variable width  buffer.  The  road  exiting  the  zoo  is  close  to  the  stream  in  certain 
locations and limits the left buffer width. The buffer is composed of a mix of hardwood canopy species, 
with  the understory dominated by Chinese privet  (Ligustrum  sinense) and bush honeysuckle  (Lonicera 
sp). The planform is variably sinuous between the two structures. Overall the banks within this reach are 
stable and low, with minimal incision, and vegetative cover throughout.  
 
The structures to be removed were built in 1989 to create ponded conditions for site aesthetics. The first 
structure  is a concrete dam that  is 8” thick, 4’‐5’ tall, and approximately 40’ wide.  It has a  low spillway 
and within this spillway a v‐notch weir for  low flows. This structure formerly tied  into an earthen berm 
and was  built  to  contain  a  pond. A  breach  between  the  dam  and  the  berm  occurred  during  historic 
flooding in May 2010 and the pond has since drained. Currently the stream still flows around this breach. 
The fine sediment that had accumulated  in the pond has developed  into a wetland with a stable, small 
stream  flowing  through  it. At  the breached point,  the bottom portion of  the berm  is  eroded  and  the 
stream pipes through rock before coming out on bedrock approximately 20’ downstream of the breach.  
 
The  second dam/weir  is  located approximately 380  linear  feet downstream of  the  first  structure. This 
structure  is  also  an  8”  thick  concrete  dam/weir,  approximately  3’  tall,  and  30’  wide.  This  structure 
formerly contained a linear impoundment. In this location, the left bank of the stream is contiguous with 
the road fill that slopes up to the zoo exit road. The stream has not breached the structure, but  it does 
flow around the dam and through the coarse rock that makes up the road fill, bypassing the structure. 
Upstream of the dam there is a small amount of water ponded, that varies depending on flow. Beneath 
the standing water  is a variable amount of  fine sediment on top of bedrock. This sediment  is  less than 
one foot deep at the dam and then decreases in depth farther upstream of the dam. The influence of this 
structure  can  be  seen  almost  all  the  way  upstream  to  the  first  dam. While  there  is  not  extensive 
backwater, most of the channel is composed of fine sediment that overlays bedrock, which is the former 
natural stream bed. These dams have significantly altered the habitat of this stream. The plan, as outlined 
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within this document, seeks to restore the channel to a more natural condition by removing the second 
weir and greatly improve stream functions by removing a portion of the first dam.  
 
Photos of the structures are included in these permit materials.  
 
On October 6, 2015 sediment samples were collected at four different locations on the project stream to 
test for pollutants at the site. The first site was upstream of the former pond and just downstream of a 
service road crossing. This area may still have been  influenced by the former pond, since  it was still silt 
dominated, but was in a section of freely flowing stream. The second location was within the streambed 
of the existing small stream that flows through the old pond bed. The third location was just upstream of 
the second structure in the backwater area. The fourth location was downstream of the second structure, 
just before the confluence with the tributary at Nolensville Pike. These four location IDs are “upstream”, 
“pond”, “weir”, and “downstream,” respectively. All of the samples were collected from approximately 6” 
below the surface of the sediment.  
 
A particle size analysis was not conducted for these samples. Anecdotal observations about the sediment 
samples found that the upstream, pond and weir samples were similar. These consisted of fine silt and 
muck, while  the  downstream  sample was  significantly  coarser,  predominantly  composed  of  sand  and 
small gravel. Given the history of these structures trapping small sediment upstream of them, this  is an 
expected observation.  
 
When reviewing the testing data, it is important to note that the upstream and pond samples are just to 
evaluate what exists within the system, keeping  in mind that this project will not disturb this sediment. 
The weir sample shows the condition of sediment that will remain  in place during the project, but with 
Structure #2 removed, at some point this sediment may be moving downstream with storm events. The 
downstream sample  is a comparison to show what  is  in the sediment now and  is already freely moving 
through the system.  
 
The  laboratory  analyses, which  are  included  as  an  attachment  to  this  document,  tested  for metals, 
gasoline  range organics  (GRO), and diesel  range organics  (DRO). These analyses were  chosen because 
there is a history of a fuel spill upstream of the project within this watershed. The results indicate that for 
metals, all of the samples were below detectable  limits or were within the background range expected 
for  freshwater  sediment according  to  the NOAA Screening Quick Reference Tables  (SQuiRTs). The only 
value above the background level was recorded in the pond sample for arsenic. The value was still below 
the  low‐threshold values documented  in  the SQuiRTs. The  results of  the GRO and DRO analyses  found 
that  all  of  the  samples were  similar,  either  below  detectable  limits  or  at  very  low  levels.  These  data 
indicate  that  these  pollutants  are  not  at  levels  that  should  cause  alarm  or  prevent  this  project  from 
proceeding as described here.  
 
2.2  Wetlands 
 

The proposed project was reviewed for the presence of wetlands and Waters of the United States. There 
is a wetland upstream of the first structure, but  it has not been formally delineated. The project design 
will not impact this wetland. The only other Water of the United States is the stream channel itself.  
 
2.3  Threatened and Endangered Species 
 

A  review of  the TDEC Natural Heritage Program database  (see attached  letter)  found  that  there have 
been  observations  of  the  federal  and  state  listed  endangered  species,  Nashville  crayfish  (Orconectes 
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shoupi) within one mile of the project site. For information about how this will affect the project, see the 
attached Biological Assessment.  
 
Although not  listed  in  the attached  letter  from Natural Heritage,  the northern  long eared bat  (Myotis 
septentrionalis) is a federally threatened species whose habitat range covers Tennessee. Additionally, the 
Indiana  bat  (Myotis  sodalist)  is  a  federally  endangered  species  whose  habitat  range  also  covers 
Tennessee.  Both  of  these  bats  hibernate  predominantly  in  caves  during  the  winter  months.  Since 
construction at this site is planned for this time period and there are no caves in the work area, there is 
no risk of disturbing hibernating bats. The summer habitat for both of these bats  is  live trees and dead 
snags with crevices and shaggy bark. The construction at the site will not disturb any trees that could be 
used  for summer roosting habitat  for either bat species. Few of  these  trees exist within  the work area 
and  the  construction will  predominantly  remove  understory  invasive  trees  and  shrubs  such  as  bush 
honeysuckle  (Lonicera  spp.)  and  Chinese  privet  (Ligustrum  sinense).  The  only  native  species  that will 
potentially be removed are box elder (Acer negundo) and sycamore (Platanus occidentalis). All efforts will 
be made to preserve these trees and if any have to be removed, they will be small trees with less than 8” 
diameter at breast height and not suitable for bat habitat.  
 
2.4  Project Watershed 
 

The  project watershed  at  the  second  structure  location  is  0.42 mi2  (268  ac)  and  can  be  seen  in  the 
attached watershed figure. 
 
2.5  Surface Water Classification 
 

Cathy Jo Branch has been listed on the State of Tennessee 303(d) list (2014) as impaired for nitrate and 
nitrite,  total  phosphorus,  anthropogenic  substrate  alterations,  and  loss  of  biological  integrity  due  to 
siltation. 
 
2.6  Property Ownership 
 

The  project  parcel  (PIN  13300000400)  is  owned  by  the Metro  Government  of  Nashville  &  Davidson 
County, TN (Metro).  
 
2.7  Hydrologic Trespass/Floodplain Mapping 
 

Since the stream is bypassing both of these structures, there is no flood storage upstream of the existing 
dams, so there is no risk for hydrologic trespass. The property is not in a mapped FEMA floodplain  
 
 
3.0 Project Work Plan 
 

3.1  Design Approach 
 

The design sheets are attached as part of these permit materials. For Structure #1, the design approach 
involves first removing a portion of the dam (approximately 10’) where an in‐stream riffle feature will be 
installed  to  create  a  stable  grade  change  from  the  existing wetland  to  the  downstream  stream  bed. 
Currently this part of the channel already has a riprap bed, with the flows going mostly under the riprap. 
From  the edge of  the new channel,  for approximately 14’  towards  the  right bank,  the dam will be cut 
down  to  the elevation of  the upstream wetland. This elevation will connect  the wetland  to  the  rebuilt 
floodplain/bench of the stream downstream of the dam. A constructed riffle will be built  in this part of 
the channel to connect the channel where the dam used to be. The berm will be graded back to a more 
stable slope. The toe of the berm will be stabilized with riprap and the graded portions of the berm will 
be stabilized with coir fiber matting and seed and straw.  
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Structure #2 will be completely removed from the channel. The riprap that has spilled  into the channel 
downstream of the structure will also be removed from the channel. Once the structure is removed and 
water is allowed to flow back into the channel, we will be able to see if base flow is going to stay in the 
channel or pipe through the road fill on the  left bank.  If the flows are still piping through the  left bank, 
this area of  rock  fill will be  re‐graded. This grading will  involve  removing  the  rock along  the  toe of  the 
slope  and  placing  filter  fabric  along  the  toe  and  then  covering  it with  rock.  This will minimize  piping 
through the fill along the toe of the slope. A small amount of channel sediment may be removed when 
the  concrete  structure  is  removed  from  the  channel,  but  the  intent  is  to  let  the  channel  sediment 
distribute naturally  through normal high  flow events.  It  is expected  that  this will eventually  lead  to  a 
natural bedrock bed in this section of channel.  
 
While construction is being completed in both areas, the normal stream flow will be pumped around the 
work area. The portion of stream to be pumped around will be approximately 50’ in each instance. There 
will be a small amount of clearing where equipment comes onto the site at Structure #1 and traverses 
down the right side of the channel to Structure #2. Tree removal will be kept to a minimum with most of 
the impacted vegetation being invasive shrubs.  
 
3.2  Site Re‐Vegetation 
 

The areas disturbed by construction will be  revegetated with native plants and a native seed mix. Any 
disturbed banks will be sloped and matted with live stakes installed on 3’‐center spacing. Throughout the 
disturbed  riparian buffer, native hardwood  trees and  shrubs will be  installed at a minimum of 10’x10’ 
spacing. These trees and shrubs will be container stock or equivalent and have an average height of 3.5’. 
All planting will take place during the dormant season.  
 
3.3  Erosion and Sediment Control Measures 
 

Temporary and permanent erosion and sediment controls will be  implemented  to control all disturbed 
sediment onsite. Any bank disturbed by construction will be stabilized with coir matting underlain by a 
permanent native seed mix and a temporary seed mix and straw. All temporary stockpiles of material will 
have  silt  fence  installed  along  the  low  side  of  the  pile  until  the  stockpile  is  removed.  The  limits  of 
disturbance for this project will 0.4 acre.  
 
3.4  Expected Functional Lift Associated with the Project 
 

The removal of these structures is expected to provide uplift to multiple stream functions for this reach. 
The functional lift anticipated for this project is listed below.  

 Habitat Connectivity  – Currently  these  structures  are barriers  to most  aquatic  species moving 
from downstream  to upstream. Specifically,  this will  improve  the potential habitat connectivity 
for  the  federally endangered Nashville crayfish  (Orconectes shoupi). While  few  individuals have 
been found in the vicinity of the project, there are known populations downstream of the project 
and  removing  these  structures  would  increase  the  ability  of  these  populations  to  migrate 
throughout the stream corridor. 

 Stream Habitat Diversity – The second structure has created an upstream silt dominated stream 
bed. The removal of this structure will return that channel to a more natural system, with diverse 
bed forms and a natural channel bottom.  

 Sediment  Transport  – Much  of  the  sediment  that  is  coming  from  the  upstream watershed  is 
getting caught behind  these  structures. When  they are  removed, a natural  sediment  transport 
regime will  redevelop  in  this  reach, which will distribute  fine  sediments  throughout  the  reach, 
creating more diversity in aquatic niche habitat.  
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4.0 Post‐Project Monitoring 
 

Following construction, the site will be monitored yearly and a monitoring report will be prepared and 
submitted  to USACE and TDEC by December of each year. This monitoring  is detailed  in  the Biological 
Assessment submitted with these permit materials.  
 
 
5.0 Considerations for Nashville Crayfish 
 

Multiple  best  practices will  be  observed  during  construction  to  protect  the  Nashville  crayfish.  These 
measures are detailed in the Biological Assessment submitted with these permit materials. 
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STATE OF TENNESSEE 
 

DEPARTMENT OF ENVIRONMENT AND CONSERVATION 
 

Division of Natural Areas 
Natural Heritage Program 

William R. Snodgrass Tennessee Tower 
312 Rosa L. Parks Avenue, 2nd Floor 

Nashville, Tennessee  37243 
Phone 615/532-0431   Fax 615/532-0046 

October 2, 2015 
 
Adam Spiller 
KCI Technologies 
7003 Chadwick Dr. Suite 343 
Brentwood, TN 37027 
 
Subject: Nashville Zoo Dam/Weir Removals 
 Location: 36° 5'23.62"N, 86°44'6.29"W  
 Davidson County, TN 
 Rare Species Database Review 
 
Dear Mr. Spiller: 
 
Thank you for your correspondence requesting a rare species database review for the removal of two small 
concrete dams/weirs. The stream is currently bypassing both structures. The upstream weir formerly 
impounded a small pond. The pond has since breached around the weir and the pond bottom has stabilized 
with vegetation, becoming a wetland, and a small stream has developed. The wetland will not be disturbed. A 
portion of the weir will be removed and a portion will be left in place. A stable, constructed riffle structure 
will be installed at the outlet of the wetland to reduce erosion at this location and connect stream habitat from 
the wetland to the stream below. The downstream weir will be removed and the left bank will be rebuilt to 
encourage flow to stay in the stream and reduce piping of flow through the road fill on the left side of the 
channel. The area impacted will be approximately 30' - 50' around each structure. 
 
We have reviewed the state’s natural heritage database with regard to the project boundaries, and we find 
that the following rare species have been observed previously within one mile of the project: 
 

Type 
Scientific 

Name 
Common 

Name 
Global 
Rank 

St. 
Rank 

Fed. 
Prot. 

St. 
Prot. 

Habitat 

Invertebrate 
Animal 

Orconectes 
shoupi 

Nashville 
Crayfish 

G1G2 S1S2 LE E 

1st-order & larger streams, 
generally with bedrock bottom, 
under slabrock; endemic to Mill 
Creek watershed; Davidson & 

William. cos. 

 
 
Within four miles of the project the following additional rare species have been reported: 
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Type 
Scientific 

Name 
Common 

Name 
Global 
Rank 

St. 
Rank 

Fed. 
Prot. 

St. 
Prot. 

Habitat 

Vertebrate 
Animal 

Ambystoma 
barbouri 

Streamside 
Salamander 

G4 S2 -- D 
Seasonally ephemeral karst 
streams; middle Tennessee. 

Vascular 
Plant 

Astragalus 
tennesseensis 

Tennessee 
Milk-vetch 

G3 S3 -- S Glades 

Vertebrate 
Animal 

Etheostoma 
luteovinctum 

Redband 
Darter 

G4 S4 -- D 
Limestone streams; Nashville 
Basin & portions of Highland 

Rim. 

Vascular 
Plant 

Perideridia 
americana 

Eastern 
Yampah 

G4 S2 -- E Cedar Barrens 

Vascular 
Plant 

Phemeranthus 
calcaricus 

Limestone 
Fame-flower 

G3 S3 -- S Glades 

Vascular 
Plant 

Stellaria 
fontinalis 

Water 
Stitchwort 

G3 S3 -- S 
Seeps And Limestone Creek 

Beds 

 
Upon review of the project location, we do not anticipate any negative impact to rare, threatened, or 
endangered species within the project vicinity. Dam removal can be a highly effective river restoration tool 
to reverse negative impacts and restore rivers and streams. The removal of these two concrete dams/weirs on 
Cathy Jo Branch ultimately would benefit the aquatic species by improving flow, water quality, sediment 
release and transport, and connectivity of Sevenmile Creek.  
 
Should suitable habitat exist on or immediately downstream of the site, we ask that project plans provide for 
the protection of these species. We ask that you coordinate this project with the TWRA (Rob Todd, 
rob.todd@tn.gov , 615-781-6577) to ensure that legal requirements for protection of state listed rare animals 
are addressed. Additionally, we ask that you contact the U.S. Fish and Wildlife Service Field Office, 
Cookeville, Tennessee (931-525-4970) for comments regarding federally listed species and removal of trees.  
 
For stabilization of disturbed areas, the Tennessee Natural Heritage Program advocates the use of native 
trees, shrubs, and warm season grasses, where practicable.  Care should be taken to prevent re-vegetation of 
disturbed areas with plants listed by the Tennessee Exotic Pest Plant Council as harmful exotic plants: 
http://www.tneppc.org/Please keep in mind that not all of Tennessee has been surveyed and that a lack of 
records for any particular area should not be construed to mean that rare species necessarily are absent. For 
information regarding species protection status and ranks, please visit 
http://www.tn.gov/environment/na/pdf/Status&Ranks.pdf. 
 
Thank you for considering Tennessee’s rare species throughout the planning of this project.  Should you have 
any questions, please do not hesitate to contact Stephanie at (615) 532-4799 or 
stephanie.ann.williams@tn.gov . 
 
Sincerely, 
 
 
 
 
Stephanie A. Williams 
Natural Heritage Data Manager 

mailto:rob.todd@tn.gov
http://www.tneppc.org/
http://www.tn.gov/environment/na/pdf/Status&Ranks.pdf
mailto:stephanie.ann.williams@tn.gov














Sediment Sampling Procedure

Scope:
These SOPs are intended to describe procedures for a screening-level survey of contaminants in
sediments behind dams where the pool is relatively small. These procedures are not intended
for large impoundments. It is important to note that no sampling plan survives in its entirety
after a day in the field. It is important to document the reasons for deviating from protocol in
field notebooks for future reference if issues of data quality arise later.

Additional References:
A reference for sediment sampling protocols is:
Methods for Collection, Storage and Manipulation of Sediments for Chemical and Toxicological
Analyses: Technical Manual (EPA-823-B-01-002). 2001. It is available online at
http://www.epa.gov/waterscience/cs/collection.html

Additional references include:
US EPA ERT SOP #2006: Sampling Equipment Decontamination. 1994.
US EPA ERT SOP #2016: Sediment Sampling. 1994.

Where to Sample:
Because most of the projects are relatively small, we have been taking samples at three
different locations
- one (1) directly downstream out of the influence of the dam
- one (1) in the impoundment
- one (1) upstream of the impoundment, out of the influence of the dam

At every sampling station, it is important to attempt to sample in depositional areas whenever
possible. Depositional zones typically contain fine-grained sediment deposits, which are
targeted because fine-grained sediments are a more likely repository for pollutants.

At each sampling station, you will need to take multiple grabs in order to collect enough
sediment and to get a representative sample of the area (this is called a composite sample).

Because sampling stirs up bottom sediments, it’s important to take samples starting from
downstream and moving upstream so as not to potentially contaminate subsequent samples.

What to Sample With:
There are two general types of sediment collection devices; core samplers and grab samplers. If
one of the objectives of the study is to look at historical verses recent contamination or there is
a need to characterize contamination in deeper sediments, then a coring device should be
employed. Depending on the sediment and the purposes of the sampling, different tools can
accomplish different tasks.



It is important to come prepared with a variety of tools. Each sampler has its own strengths and
weaknesses. If the sediments are soft and fined-grained, a 3” bucket auger works well.
The biggest drawback to an auger is that it only works well in fine grained sediments. In the
case that there are too many course sediments, such as large gravel and cobble the auger may
not be able to penetrate the sediment. In this case, a spade shovel may be the best method for
digging a hole and then selecting sediment at varying depths to create the composite sample. In
this case, generally the minimum sampling depth is half the estimated depth of the sediment
behind the dam or as deep as site conditions will allow.

In addition to the sampling devices, you will need to have equipment to hold the sediment,
homogenate it, and fill your sampling jars. All spoons, trowels, mixing bowls, and buckets
should be made of stainless steel or non-reactive metal.

A simple procedure for sampling is to put the individual samples into a non-reactive bucket or
large bowl and then stir the sediment with a stainless steel mixing spoon to make sure that the
sample is well mixed. Using the spoon, select the finest sized portion of the sample and deposit
it into the sample bottle. Decant as much of the water from the sample bottle as possible. Seal
the bottle.

What to Sample For:
Generally, a screening level analysis includes testing for the standard EPA priority pollutants
including metals, pesticides, and PCBs.

Decontamination:
All sampling gear (including spoons, trowels, mixing bowls, and buckets) need to be
decontaminated between each sampling station. Our decontamination procedure consists of
the following:

(1) distilled water rinse
(2) denatured alcohol rinse
(3) distilled water rinse

Also, remember to use gloves for each new sampling site if you are handling the sediment.
Finally, once you’ve arrived at the next sampling site, give each of the sampling tools a final
rinse by dipping it in the reservoir two or three times before you use it.

Prior to Field Collection:
It’s advantageous to have all the sampling gear decontaminated prior to entering the field. It
also makes it easier in the field if the appropriate number and type of sampling jars are pre-
labeled and organized.

Don’t forget to put waterproof tape over the labels! All field gear (GPS, camera, field
notebooks, PPE, etc.) need to be assembled and organized (don’t forget extra batteries).



Make sure to include coolers for samples in the field gear list.
Finally, we’ve found it useful to collect good site notes, with a sketch of the site during
sampling.

Final Tidbits:
As much as possible, try and remove all the non-sediment debris from your sample (sticks,
leaves, plant material, biota, etc.) before you begin filling your jars. It is important to
homogenize the sample as thoroughly as is possible. Keep stirring until the sediment appears
uniform throughout. If the sediment is fine-grained, let the sample sit for a few minutes after
homogenization before decanting the water on top to allow the fine particles to settle. For ALL
samples, decant the mixing bowl/bucket slowly so as not to lose the fines.

After you’ve filled each jar with sample, perform a final decant to remove as much remaining
water as you can without losing the fine material. Use site water to clean off the jar threads so
that the jar lids seal well. Rinse the outside of the jar with site water and place the sample in a
ziplock bag wrapped in bubble wrap that has the sample number written on the outside (in case
the label falls off the jar).



12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

Adam Spiller
KCI Technologies Inc.
7003 Chadwick Drive, Suite 343
Brentwood, TN 37027

Report Summary

Tuesday October 13, 2015

Report Number: L792717

Samples Received: 10/06/15

Client Project: 

Description: Nashville Zoo

The analytical results in this report are based upon information supplied
by you, the client, and are for your exclusive use.  If you have any
questions regarding this data package, please do not hesitate to call.

Entire Report Reviewed By: ____________________________________

Darren Reeder , ESC Representative

Laboratory Certification Numbers
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 01157CA, CT - PH-0197,
FL - E87487, GA - 923, IN - C-TN-01, KY - 90010, KYUST - 0016,
NC - ENV375/DW21704/BIO041, ND - R-140. NJ - TN002, NJ NELAP - TN002,
SC - 84004, TN - 2006, VA - 460132, WV - 233, AZ - 0612,
MN - 047-999-395, NY - 11742, WI - 998093910, NV - TN000032011-1,
TX - T104704245-11-3, OK - 9915, PA - 68-02979, IA Lab #364, EPA - TN002

Accreditation is only applicable to the test methods specified on each scope of accreditation held
by ESC Lab Sciences.

This report may not be reproduced, except in full, without written approval from ESC Lab Sciences.
Where applicable, sampling conducted by ESC is performed per guidance provided
in laboratory standard operating procedures: 060302, 060303, and 060304.
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Adam Spiller                                                          October 13, 2015                   
KCI Technologies Inc.                                                                                    
7003 Chadwick Drive, Suite 343                                                                           
Brentwood, TN 37027                                                                                      

ESC Sample # :   L792717-01        
Date Received   :   October   06, 2015                                                                   
Description     :   Nashville Zoo                                                                        

Site ID  :                         
Sample ID       :   UPSTREAM                                                                             

Project # :                        
Collected By    :   Adam Spiller                                                                         
Collection Date :   10/06/15 10:35                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Mercury                              0.0290       0.0200     mg/kg    7471A           10/09/15   1        

Antimony                              BDL          2.00      mg/kg    6010B           10/12/15   1        
Arsenic                               BDL          2.00      mg/kg    6010B           10/12/15   1        
Beryllium                            0.415        0.200      mg/kg    6010B           10/12/15   1        
Cadmium                               BDL         0.500      mg/kg    6010B           10/12/15   1        
Chromium                              7.58         1.00      mg/kg    6010B           10/12/15   1        
Copper                                3.87         2.00      mg/kg    6010B           10/12/15   1        
Lead                                  5.39        0.500      mg/kg    6010B           10/12/15   1        
Nickel                                5.41         2.00      mg/kg    6010B           10/12/15   1        
Selenium                              BDL          2.00      mg/kg    6010B           10/12/15   1        
Silver                                BDL          1.00      mg/kg    6010B           10/12/15   1        
Thallium                              BDL          2.00      mg/kg    6010B           10/12/15   1        
Zinc                                  24.9         5.00      mg/kg    6010B           10/12/15   1        

TPH (GC/FID) Low Fraction             BDL         0.500      mg/kg    8015D/GRO       10/12/15   5        
Surrogate Recovery (70-130)        

a,a,a-Trifluorotoluene(FID)           97.2                   % Rec.   8015D/GRO       10/12/15   1        

TPH (GC/FID) High Fraction            5.38         4.00      mg/kg    3546/DRO        10/12/15   1        
Surrogate recovery(%)              

o-Terphenyl                           54.6                   % Rec.   3546/DRO        10/12/15   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 10/13/15 16:25 Printed: 10/13/15 16:25                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Adam Spiller                                                          October 13, 2015                   
KCI Technologies Inc.                                                                                    
7003 Chadwick Drive, Suite 343                                                                           
Brentwood, TN 37027                                                                                      

ESC Sample # :   L792717-02        
Date Received   :   October   06, 2015                                                                   
Description     :   Nashville Zoo                                                                        

Site ID  :                         
Sample ID       :   POND                                                                                 

Project # :                        
Collected By    :   Adam Spiller                                                                         
Collection Date :   10/06/15 10:54                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Mercury                              0.0253       0.0200     mg/kg    7471A           10/09/15   1        

Antimony                              BDL          2.00      mg/kg    6010B           10/12/15   1        
Arsenic                               2.23         2.00      mg/kg    6010B           10/12/15   1        
Beryllium                            0.455        0.200      mg/kg    6010B           10/12/15   1        
Cadmium                               BDL         0.500      mg/kg    6010B           10/12/15   1        
Chromium                              9.13         1.00      mg/kg    6010B           10/12/15   1        
Copper                                6.19         2.00      mg/kg    6010B           10/12/15   1        
Lead                                  6.29        0.500      mg/kg    6010B           10/12/15   1        
Nickel                                7.05         2.00      mg/kg    6010B           10/12/15   1        
Selenium                              BDL          2.00      mg/kg    6010B           10/12/15   1        
Silver                                BDL          1.00      mg/kg    6010B           10/12/15   1        
Thallium                              BDL          2.00      mg/kg    6010B           10/12/15   1        
Zinc                                  37.3         5.00      mg/kg    6010B           10/12/15   1        

TPH (GC/FID) Low Fraction             BDL         0.500      mg/kg    8015D/GRO       10/12/15   5        
Surrogate Recovery (70-130)        

a,a,a-Trifluorotoluene(FID)           100.                   % Rec.   8015D/GRO       10/12/15   1        

TPH (GC/FID) High Fraction            7.38         4.00      mg/kg    3546/DRO        10/13/15   1        
Surrogate recovery(%)              

o-Terphenyl                           72.7                   % Rec.   3546/DRO        10/13/15   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 10/13/15 16:25 Printed: 10/13/15 16:25                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Adam Spiller                                                          October 13, 2015                   
KCI Technologies Inc.                                                                                    
7003 Chadwick Drive, Suite 343                                                                           
Brentwood, TN 37027                                                                                      

ESC Sample # :   L792717-03        
Date Received   :   October   06, 2015                                                                   
Description     :   Nashville Zoo                                                                        

Site ID  :                         
Sample ID       :   WEIR                                                                                 

Project # :                        
Collected By    :   Adam Spiller                                                                         
Collection Date :   10/06/15 11:30                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Mercury                               BDL         0.0200     mg/kg    7471A           10/09/15   1        

Antimony                              BDL          2.00      mg/kg    6010B           10/12/15   1        
Arsenic                               BDL          2.00      mg/kg    6010B           10/12/15   1        
Beryllium                            0.355        0.200      mg/kg    6010B           10/12/15   1        
Cadmium                               BDL         0.500      mg/kg    6010B           10/12/15   1        
Chromium                              7.32         1.00      mg/kg    6010B           10/12/15   1        
Copper                                4.68         2.00      mg/kg    6010B           10/12/15   1        
Lead                                  5.32        0.500      mg/kg    6010B           10/12/15   1        
Nickel                                5.61         2.00      mg/kg    6010B           10/12/15   1        
Selenium                              BDL          2.00      mg/kg    6010B           10/12/15   1        
Silver                                BDL          1.00      mg/kg    6010B           10/12/15   1        
Thallium                              BDL          2.00      mg/kg    6010B           10/12/15   1        
Zinc                                  30.2         5.00      mg/kg    6010B           10/12/15   1        

TPH (GC/FID) Low Fraction             BDL         0.500      mg/kg    8015D/GRO       10/12/15   5        
Surrogate Recovery (70-130)        

a,a,a-Trifluorotoluene(FID)           97.6                   % Rec.   8015D/GRO       10/12/15   1        

TPH (GC/FID) High Fraction            BDL          4.00      mg/kg    3546/DRO        10/12/15   1        
Surrogate recovery(%)              

o-Terphenyl                           64.0                   % Rec.   3546/DRO        10/12/15   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 10/13/15 16:25 Printed: 10/13/15 16:26                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Adam Spiller                                                          October 13, 2015                   
KCI Technologies Inc.                                                                                    
7003 Chadwick Drive, Suite 343                                                                           
Brentwood, TN 37027                                                                                      

ESC Sample # :   L792717-04        
Date Received   :   October   06, 2015                                                                   
Description     :   Nashville Zoo                                                                        

Site ID  :                         
Sample ID       :   DOWNSTREAM                                                                           

Project # :                        
Collected By    :   Adam Spiller                                                                         
Collection Date :   10/06/15 11:57                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Mercury                              0.0227       0.0200     mg/kg    7471A           10/09/15   1        

Antimony                              BDL          2.00      mg/kg    6010B           10/12/15   1        
Arsenic                               5.48         2.00      mg/kg    6010B           10/12/15   1        
Beryllium                            0.797        0.200      mg/kg    6010B           10/12/15   1        
Cadmium                               BDL         0.500      mg/kg    6010B           10/12/15   1        
Chromium                              11.9         1.00      mg/kg    6010B           10/12/15   1        
Copper                                8.32         2.00      mg/kg    6010B           10/12/15   1        
Lead                                  16.7        0.500      mg/kg    6010B           10/12/15   1        
Nickel                                9.61         2.00      mg/kg    6010B           10/12/15   1        
Selenium                              BDL          2.00      mg/kg    6010B           10/12/15   1        
Silver                                BDL          1.00      mg/kg    6010B           10/12/15   1        
Thallium                              BDL          2.00      mg/kg    6010B           10/12/15   1        
Zinc                                  54.4         5.00      mg/kg    6010B           10/12/15   1        

TPH (GC/FID) Low Fraction             BDL         0.500      mg/kg    8015D/GRO       10/12/15   5        
Surrogate Recovery (70-130)        

a,a,a-Trifluorotoluene(FID)           98.0                   % Rec.   8015D/GRO       10/12/15   1        

TPH (GC/FID) High Fraction            BDL          40.0      mg/kg    3546/DRO        10/12/15   10       
Surrogate recovery(%)              

o-Terphenyl                           77.8                   % Rec.   3546/DRO        10/12/15   10       

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 10/13/15 16:25 Printed: 10/13/15 16:26                                                         
L792717-04 (DRO) - Cannot run at lower dilution due to viscosity of extract                              
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