IN THE TENNESSEE REGULATORY AUTHORI
AT NASHVILLE, TENNESSEE

PETITIC OF TEM ESSEE
WASTEWATER SYSTEMS, INC., FOR
APPROVAL OF CAPITAL
IMPROVEMENT SURCHARGES AND
FINANCING ARRANGEMENTS

DOCKET NO. 14-00136

Nan N ' s “aw e “em’

S" ’PLEMENT RESPONSE TO STAFF DATA REQUESTS AND TO DISCOVERY
REQUESTS FROM THE CONSUMER ADVOCATE

Tennessee Wastewater Systems, Inc. ("TWSI") submits the following supplemental
response to TRA Staff Data Requests 1-24, 1-25, 1-44, 1-45, 1-60, 1-61, 1-80 and [-81 and to
Question 24 of the Discovery Requests from the Consumer Advocate:

RESPONSE:

The most complete compilation of all communications between TWSI and TDEC
can be found in the internal files of TDEC. TWSI does not have access to those files but
will provide whatever permission may be needed to allow the TRA Staff and the Consumer
Advocate to access those files.

In an effort to be responsive to the questions, TDEC has gone through its own files
and pulled out all records of communications between TDEC and TWSI concerning the
four treatment systems that are the subject of this docket.

All SOP-related filings are publicly available on TDEC's website under
"Dataviewers" and '"Water Resources Permits Dataviewers." One can access the SOP file

for each of the four treatment facilities at issue in this case by entering the name of the
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facility or the SOP number. (Maple Green, SOP-01028; Smoky Village, SOP-05033;
Summit View, SOP-06035; Cedar Hill, SOP-05039).

Informal communications between TWSI and TDEC are not in those ""Dataviewer"
files but in the internal files kept by TDEC (the "Water Log"). All of those
communications which TWSI has been able fo locate are attached as '""Supplemental
Exhibit 1."

Respectfully submitted,

BRADLEY ARANT BouLT CUMMINGS LLP

. A
y ( S
By: / Mazw,.}( -
Henty Walker %é.P.R. No. 000272)
Bradley Aran¥Boult Cummings, LLP
1600 Division Street, Suite 700
Nashville, TN 37203
Phone: 615-252-2363
Email: hwalker@babc.com

7/3617762.1



Walker, Henry

From: Charles Hyatt [charles.hyatt@adenus.com]
Sent: Thursday, April 02, 2015 7:41 AM

To: Walker, Henry

Subject: FW: Cedar hill Submittal

From: Bob Pickney [maiito:bob pickney Radenus.com]
Sent: Tuesday, March 31, 2015 10:08 AM
To: charles. hvalt@adenus.com

Subject: FW: Cedar hill Submittal

Adenus:

From: Brad Harris [mailio:Brad. Harrisw tn.gov]
Sent: Wednesday, August 07, 2013 6:18 AM
To: Bob Pickney

Subject: RE: Cedar hill Submittal

Yes, we have it and are reviewing it ncv .

Brad

From: Bob Pickney [bob.pickney@adenus.com]

Sent: Tuesday, August 06, 2013 12:35 PM

To: Brad Harris

Cc: Sandra Dudley; Britton Dotson; Mika Thornton; 'Charles Hyatt'
Subject: Cedar hill Submittal

Brad,

I just wanted to confirm that you received the remediation plan last week — | need to move forward as soon as possible
to schedule construction.

Thanks,

Bob

Adenus:



Bob Pickney, P.E.
Adenus Group

wivw adenus com
(815)220-7160 - office
{615) 804-4712 - cell
{615) 220-7208 - fax




Walker, Henry

From: Charles Hyatt [charles. hyatt@adenus.com]
Sent: Thursday, April 02, 2015 7:40 AM

To: Walker, Henry

Subject: FW: Cedar Hill Enmergency Remediation

Erom: Bob Pickney [mailto:bob.pickney@adenus.com]
Sent: Tuesday, March 31, 2015 10:10 AM
To: chartes hyatt@adenus.com

Subject: FW: Cedar Hill Enmergency Remediation

Adenus:

From: Britton Dotson [mailto:Britton. Dotson@iin.gov]

Sent: Monday, June 03, 2013 7:11 AM

To: Bob Pickney; Sandra Dudley; Brad Harris; Ann Rochelle; Scotty Sorrells
€c: 'Charles Hyatt'

Subject: RE: Cedar Hill Enmergency Remediation

hritton.dotson@in.goy

From: Bob Pickney [mailto:bob. pickney@adenus,com]
Sent: Sunday, June 02, 2013 3:34 PM

To: Britton Dotson; Sandra Dudley

Cc: 'Charles Hyatt'

Subject: Cedar Hill Enmergency Remediation




Britton/Sandra,
I have equipment and personnel on the ground at the Cedar Hill Project. | need to fast track the coordination in order to

have the system operable by the time schools re-open later this summer. If at all possible | would like to have someone
to coordinate with during the planning and construction Phase that can help make decisions on the repair quickly. My
initial thought is to convert the pond to two cells — only using one cell for the near future since the systems is grossly
over sized for current needs and the foreseeable future growth. Then install a synthetic liner in the cell to be used. The
big question in my mind is how much subsurface exploration we need to do prior to prepping for the liner. Assistance
from anyone an your staff with this expertise in this area would be greatly appreciated.

Thanks,

Bob

]

Hob Pickney, P.E.




Walker, Henry

From: Charles Hyatt [charles hyatt@adenus.com]
Sent: Thursday, April 02, 2015 7:41 AM

To: Walker, Henry

Subject: FW: Cedar Hill

Sent: Tuesday, March 31, 2015 10:09 AM
To: charles. hvatt@adenus.com

Subject: FW: Cedar Hill

Adenus:

From: Brad Harris [mailto: Brad Harriséitn.gov]
Sent: Thursday, July 11, 2013 1:17 PM

To: Bob Pickney

Ce: Britton Dotson

Subject: RE: Cedar Hill

Thanks for the update.

Brad

From: Bob Pickney [bob.pickney@adenus.com]
Sent: Thursday, July 11, 2013 1:16 PM

To: Brad Harris

Cc: 'Charles. Hyatt'; 'Brian Carter’

Subject: Cedar Hill

Brad,

Just an update, the dye study is in process, and it is expected to be completed by the middle of August. The seimic study
by TTL is in progress, and a final report should be ready in a few weeks. After these items are complete,  should be ina
position to submit a final CAP. The dividing berm is also complete.

Bob



Adenus:

Bob Pickney, P.E.
Adenus Group

wWww adenus com
(615)220-7160 - office
{615 604-4712 - cell
{615y 220-7208 - fax
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Walker, Henry

From: Charles Hyatt [charles.hyatt@adenus.com]
Sent: Thursday, April 02, 2015 7:41 AM

To: Walker, Henry

Subject: FW: Cedar Hill

Attachments: SOP-05038.CAP.LTR_signed. pdf

From: Bob Pickney [mailtobob. pickney@adenus.com)
Sent: Tuesday, March 31, 2015 10:08 AM
To: charles hvatt@adenus.com

Subject: FW: Cedar Hill

Adenus:

From: Brad Harris [malito:Brad Harris@mn.gov]
Sent: Wednesday, October 16, 2013 12:34 PM
To: bob.picknev@adenuys.com

Cc: Britton Dotson

Subject: Cedar Hill

Bob,
What is the status of the revised CAP and dye trace results for Cedar Hill?

Thanks,
Brad

Brad C Harris P.E.

Division of Water Resources

William R. Snodgrass Tennessee Tower
312 Rosa L. Parks Avenue, Heh Floor
Nashville, Tennessce 37243

{615) 532-5367










Walker, Henry

From: Charles Hyatt [charles hyatt@adenus.com]
Sent: Thursday, April 02, 2015 7:41 AM

To: Walker, Henry

Subject: FW: Cedar Hill

————— Original Message-----

From: Bob Pickney [mailto:bob.picknev@adenus,com]
Sent: Tuesday, March 31, 2015 16:08 AM

To: charles. hyattfiadenus. com

Subject: FW: Cedar Hill

Bob Pickney, P.E., Esquire

Adenus Group, LLC | 849 Aviation Pkwy, Smyrna, TN 37167
Direct: +1 615.220.7160 | Toll Free: +1 888.4.ADENUS Ext: 168 | Mobile:
615.604.4712 | Fax: 615.220.7207

NOTICE:This message is intended only for the addressee and may contain information that is
privileged, confidential and/or attorney work product.

If you are not the intended recipient, do not read, copy, retain or forward this message or
any attachment. Please notify the sender immediately and delete all copies of the message and
any attachments. Neither the transmission of this message or any attachment, nor any error in
transmission, constitutes a waiver of any applicable legal privilege. To ensure compliance
with requirements imposed by the IRS, we inform you that any U.S. federal tax advice
contained in this communication (including any

attachments) is not intended or written to be used, and cannot be used, for the purpose of
avoiding penalties under the Internal Revenue Code.

From: Britton Dotson [mailto:Britton.Dotson
Sent: Thursday, Octcber 17, 2013 9:04 AM
To: Bob Pickney

Subject: Re: Cedar Hill

@tn. gov]

Can you send us a copy of the dye trace report?
Thanks
Sent from my iPhone

On Oct 17, 2013, at 8:59 AM, "Bob Pickney" <bob.pickney@adenus.com> wrote:

> Brad,

> We are working on the response for the revised CAP. The dye trace
> study has been completed, and we are analyzing the results.

> Thanks,

> Bob

>

P Original Message-----



From: Brad Harris [mailto:Brad.Harris@tn.gov]
Sent: Wednesday, October 16, 2813 12:34 PM
To: bob.pickney@Badenus. conm

Cc: Britton Dotson

Subject: Cedar Hill

Bob,

What is the status of the revised CAP and dye trace results for Cedar
Hill?

Thanks,

Brad

Brad C Harris P.E.

Division of Water Resources

William R. Snodgrass Tennessee Tower
312 Rosa L. Parks Avenue, 11th Floor
Nashville, Tennessee 37243

{615) 532-5367

VOV OV VOV OV VYV VY Y VY VY Y VY VY VY VY VY YV VY VY VY Y VY

Confidentiality Notice: This e-mail is from a law firm and may be protected by the attorney-
client or work product privileges. If you have received this message in error, please notify
the sender by replying to this e-mail and then delete it from your computer.



Walker, Henry

From: Charles Hyatt [charles hyati@adenus.com]
Sent: Thursday, April 02, 2015 7:41 AM

To: Walker, Henry

Subject: FW: Smokey Village

From: Bob Pickney [mailio:bob.pickney@adenus.com]
Sent: Tuesday, March 31, 2015 10:03 AM
To: chartes.hvalti@adenus.com

Subject: FW: Smokey Village

Adenus:

From: John West [maiito john. West@in.aov]
Sent: Friday, July 13, 2012 10:28 AM
To: bob.pickney@adenus.com

Subject: Smokey Village

Bob,

It was good talking to you today. Thank you for your frank discussion. Lets meet on the site next Thursday around 11
AM. ook forward to meeting Scott as well.

John West

865-554-5522



Waiker, Henry

From: Charles Hyatt [charles.hyatt@adenus.com]
Sent: Thursday, April 02, 2015 7:41 AM

To: Walker, Henry

Subject: FW: Smokey Village

From: Bob Pickney [msiitoibob pickney@adenus.com]
Sent: Tuesday, March 31, 2015 10:03 AM

To: ¢charles. hyvati@adenus.com

Subject: FW: Smokey Village

From: Woody Smith [malito:Woody, Smith@in.gov]

Sent: Tuesday, January 15, 2013 2:53 PM

To: Bob Pickney

Cc: John West; Charles. Hyatt; Charles Pickney; Brian Carter
Subject: RE: Smokey Village

kneyv@adenus.com]
LAY
£

From: Bob Pickney [mailto:bob.pi
Sent: Tuesday, January 15, 2013
To: Woody Smith

Cc: John West; Charles. Hyatt; Charles Pickney; Brian Carter
Subject: Smokey Village

W

Woaody,

I am close to completing the deal for the additional land at Smokey Village, | should have a signed contract in the next
week or two. With your permission, | want to delay my response to you request until | get the signed contract for the
fand.

Thanks,

Bob



Walker, Henry

From: Charles Hyatt [charles. hyatt@adenus.com]
Sent: Thursday, April 02, 2015 7:41 AM

To: Walker, Henry

Subject: FW: Smokey Village

From: Bob Pickney [mailto:bob.pickney@adenus.com]
Sent: Tuesday, March 31, 2015 10:03 AM
To: charles.hvalt@adenus.com

Subject: FW: Smokey Village

5

Adenus:

From: Woody Smith [mailto:Woody Smith@tn.gov]
Sent: Tuesday, March 19, 2013 8:39 AM

To: 'Bob Pickney'

Cc: Jason Mann

Subject: RE: Smokey Village

From: Bob Pickney [maiito:bob.pickne
Sent: Tuesday, March 19, 2013 8:38 AM

To: Woody Smith

Cc: 'Charles Hyatt'; 'Brian Carter'; 'Scottie Miller'
Subject: Smokey Village

adenus.com]

Woody,

Just an update, we have closed on the land and the pits for the soil map have been completed — all indications are the
soilis actually much better than { had expected. Kevin Davis should complete the soil map in the next week or two, and |
will be I a position to move forward with the design. | have also met with the neighbors, and getting the easements
should not be a problem.



FYI — we have no definite information on Black Bear at this time — we know there is damage, but we don’t think our
treatment systems have been imp[acted based on aerial views of the fire. If we have issues, we will let you know.
Thanks,

Bob

]

Bob Pickney, P.E.
Adenus Group

W a0enus.com
(615)220-7160 - office
{615) 604-4712 - cell
(615) 220-7208 - fax




Walker, Henry

From: Charles Hyatt [charles hyatt@adenus.com]
Sent: Thursday, April 02, 2015 7:42 AM

To: Walker, Henry

Subject: FW: Summit View Appeal

From: Bob Pickney [mailic:bob.picknev@adenus.com]
Sent: Tuesday, March 31, 2015 10:01 AM

To: charies hvatt@adenus.com

Subject: FW: Summit View Appeal

Adenus:

From: Bob Pickney [mailte:bob.pickneyi@adenus.com]
Sent: Monday, November 24, 2014 9:40 AM

To: 'Patrick Parker'

Subject: RE: Summit View Appeal

From: Patrick Parker [mailto:Patrick. Parker@tn.gov]

Sent: Monday, November 24, 2014 8:56 AM
To: 'Bob Pickney'

Cc: George Bell

Subject: RE: Summit View Appeal



Patrick Parker

Tennessee Department of Environment and Conservation
Office of General Counsel

William R. Snodgrass Tennessee Tower, 2nd Floor

312 Rosa L Parks Avenue. Nashville, TN 37243
(615)532-0129

From: Bob Pickney [mailio:bob.picknev@adenys.com]
Sent: Monday, November 24, 2014 7:51 AM

To: Patrick Parker

Subject: Summit View Appeal

Patrick,

I am trying to determine if TDEC has sent my appeal to the AG's office - WPC14-0092. Can you update me on the status
of this appeal -

Thank You,

Bob

47

Adenus:




Walker, Henry

From: Charles Hyatt [charles hyatt@adenus.com]
Sent: Thursday, April 02, 2015 7:42 AM

To: Walker, Henry

Subject: FW: TWSI Summit View Appeal

From: Bob Pickney [mailto:ibobh.pickney@adenus.com]
Sent: Tuesday, March 31, 2015 10:01 AM
To: charles. hvati@adenus.com

Subject: FW: TWSI Summit View Appeal

Adenus:

From: Bob Pickney [mmailto:bob pickney@adenus.com]
Sent: Tuesday, January 06, 2015 10:40 AM

Teo: 'Patrick Parker'

Subject: TWSI Summit View Appeal

Patrick,
| still have not heard anything on the WPC14-0092 appeal - can you update me?
Bob

i

Adenus:




Walker, Henry

From: Charles Hyatt [charles. hyatt@adenus.com]
Sent: Thursday, April 02, 2015 7:42 AM

To: Walker, Henry

Subject: FW: TWSI Summit View Appeal

From: Bob Pickney [mailto:bob.picknev@adenus.com]
Sent: Tuesday, March 31, 2015 10:01 AM

To: charles.hvati@adenus.com

Subject: FW: TWSI Summit View Appeal

Adenus:

From: Bob Pickney [mailto:bob.pickney@adenus.com]
Sent: Tuesday, January 06, 2015 10:40 AM

To: 'Patrick Parker'

Subject: TWSI Summit View Appeal

Patrick,
{ still have not heard anything on the WPC14-0092 appeal - can you update me?
Bob

Adenus:




Walker, Henry

From: Charles Hyatt [charles hyatt@adenus.com]
Sent: Thursday, Aprit 02, 2015 7:42 AM

To: Walker, Henry

Subject: FW: TWSI Summit View Appeal

From: Bob Pickney [mailto:bob.pickney@adenus.com]

Sent: Tuesday, March 31, 2015 10:01 AM

To: charles hvati@adenus.com

Subject: FW: TWS! Summit View Appeal

Aden us:

From: Bob Pickney [mailto:bob. picknev@adenus.com]
Sent: Tuesday, January 06, 2015 1:26 PM

To: 'Patrick Parker’

Subject: RE; TWSI Summit View Appeal

4

Adenus:

From: Patrick Parker [mailto:Patrick Parker@trn.gov]
Sent: Tuesday, January 06, 2015 12:48 PM

To: 'Bob Pickney'

Subject: RE: TWSI Summit View Appeal




From: Bob Pickney [mailto:bob. picknev@adenus.com]
Sent: Tuesday, January 06, 2015 10:40 AM

To: Patrick Parker

Subject: TWSI Summit View Appeal

Patrick,
{ still have not heard anything on the WPC14-0092 appeal - can you update me?
Bob

Adenus:




Walker, Henry

From: Charies Hyatt [charles.hyatt@adenus.com]
Sent: Thursday, Aprit 02, 2015 7:41 AM

To: Walker, Henry

Subject: FW: Cedar hill

LD

From: Bob Pickney [mailtobob.pickney@adenus.com]
Sent: Tuesday, March 31, 2015 10:09 AM
To: charies hyatt@adenus.com

Subject: FW: Cedar hill

Adenus:

From: Brad Harris [mailto:Brad. Harris@in.gov]
Sent: Thursday, June 20, 2013 9:54 AM

To: Bob Pickney

Cc: Britton Dotson

Subject: RE: Cedar hill

Ok...thanks

From: Bob Pickney [bob.pickney@adenus.com]
Sent: Thursday, June 20, 2013 9:58 AM

Te: Brad Harris

Subject: Cedar hill

Brad,

Just an update — | expect that Crawford Hydrology Laboratory will begin the dye trace study the first of next week. falso
have under contract TTL to make recommendations concerning the liner installation and testing. TTL wantsto complete
a seismic refraction test before making any final recommendations. | want their recommendations before submitting a
CAP. Also the separation berm will be complete this week. All effluent is contained in the upper section of the pond.
Depending on timing of reports/approvals we probably will not achieve my original goad of installation of the liner prior
to start of school. If you have any question, just let me know.

Thanks,

Bob



Adenust

Bob Pickney, P.E,
Adenus Group

www adenus.com
(615)220-7160 - office
{815 604-4712 - cell
{615) 220-7208 - fax




Walker, Henry

From: Charles Hyatt [charles.hyatt@adenus.com]
Sent: Thursday, April 02, 2015 7:42 AM

To: Walker, Henry

Subject: FW: TWSI Summit View Appeal

From: Bob Pickney [mailto:bob pickney@adenus.com]
Sent: Tuesday, March 31, 2015 10:00 AM

To: charles. hyait@adenus.com

Subject: FW: TWSI Summit View Appeal

Adenus:

From: Patrick Parker [mailto:Patrick.Parker@tn.aov]
Sent: Tuesday, January 06, 2015 12:48 PM

To: 'Bob Pickney'

Subject: RE: TWSI Summit View Appeal

From: Bob Pickney [mailto:bob.pickney@adenus,com]
Sent: Tuesday, January 06, 2015 10:40 AM

To: Patrick Parker

Subject: TWSI Summit View Appeal

Patrick,
I still have not heard anything on the WPC14-0092 appeal - can you update me?
Bob






Walker, Henry

From: Charles Hyatt [charles.hyalt@adenus.com]

Sent: Thursday, April 02, 2015 7:42 AM

To: Walker, Henry

Subject: FW: Summit View Appeal

Attachmentis: WPC14-0092 Tennessee Wastewater Systems inc. Case Tracking Sheet.paf

From: Bob Pickney [mailiohob picknev@adenus.com]
Sent: Tuesday, March 31, 2015 10:00 AM

To: charles hyvatt@edenus com

Subject: FW: Summit View Appeal

Adenus:

From: Patrick Parker [mailto:Palrick Parker@in.goyv]
Sent: Monday, November 24, 2014 8:56 AM

To: 'Bob Pickney'

Ce: George Bell

Subject: RE: Summit View Appeal

Patrick Parker
Tennessee Department of Environment and Conservation
Oftfice of General Counsel

William R. Snodgrass Tennessee Tower, 2nd Floor

312 Rosa L Parks Avenue, Nashville, TN 37243
{615)532-0129
patvick. parker@in.gov




From: Bob Pickney [mailic:hob.pickney@adenus.com]
Sent: Monday, November 24, 2014 7:51 AM

To: Patrick Parker

Subject: Summit View Appeal

Patrick, :

I am trying to determine if TDEC has sent my appeal to the AG's office - WPC14-0092. Can you update me on the status
of this appeal -

Thank You,

Bob

Adenus:




DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF WATER RESOURCES
William R. Snodgrass - Tennessee Tower
312 Rosa L. Parks Avenue, 11 Floor
Nashville, Tennessee 37243-1102

September 19, 2013

Mr. Bob Pickney, P.E.

Adenus Group, LLC

e-copy: bob.picknev@adenus.com
849 Aviation Parkway

Smyrna, TN 37167

Subject: Corrective Action Plan Review, SOP-05038%
TN Wastewater Systems — Cedar Hill Treatment Facility
Cedar Hill, Robertson County, Tennessee

Mr. Pickney,

The DWR has reviewed the proposed remediation plan you submitted. While DWR largely agrees with
the plan of action and the results from the TTL geophysical investigation the following points should be
specifically addressed in a revised corrective action plan.

1.

]

The information provided by the seismic refraction study has identified areas that warrant
additional investigation. A representative from TTL should be present during the investigation to
observe the test pits and interpret the results. The revised correction action plan should include
a summary of both the observations and the result interpretations.

A report from TTL describing the results of the test pit excavations and recommendations for
repair must be submitted to the DWR for consideration. If approved a representative from TTL
must be present during the repair and must submit a report documenting the repairs.

A corrective action plan must include flow metering and recording sufficient to monitor the flow
into the lagoon continuously to ensure accurate accounting of the wastewater entering the
lagoon,

The CAP should also include the proposed liner specifications and requirements for geologic
support describing the base material, thickness, geotechnical properties and installation
process, liner manufacturer {EPI, Inc.) warranties and installation specifications. Installation
must be certified by manufacturer or a qualified independent third party.

Pagelof2



5. The CAP must also describe the capabilities of the existing water level monitoring system. A
monitoring plan must be designed and established to evaluate the integrity of the lagoon. If the
existing water level monitoring system is not sufficient to evaluate lagoon integrity, then the
carrective action plan must include a system capable to meet this objective.

6. TN Wastewater must demonstrate in the CAP that sufficient suitable soil area exists (by
ownership or easement) for the permitted flow.

7. The CAP must propose a timeline to have an amended engineering report reflecting the
modification of the lagoon and available suitable soils area submitted. The timeline must also
speak to the submission of plans for the disposal area and expected installation of the disposal
system.

We appreciate your attention to these points.
if you have questions, please contact the division at your local Field Office at 1-888-891-TDEC; or, at this
office, please contact Brad Harris at (615) 532-0762 or by E-mall at Brad.Harris@tn.gov.

Sincerely,

Britton Dotson
Deputy Director

CBD/bch

Page20f2



TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION
OFFICE OF GENERAL COUNSEL
CASE TRACKING HEARING SCHEDULE

CASE NUMBER RESPONDENT(S) or CASE NAME
WPC14-0092 Tennessee Wastewater Systems, Inc.
DOCKET NUMBER DIVISION/COUNTY
04.30-128350J WPC/Sevier
Location Of Hearing Date of Hearing Hearing Time () Board (x) ALJ Alone

Nashville Room, 3™ Floor
William R. Snodgrass Tn Tower
Nashville, TN 37243

CASE DESCRIPTION:

Is a Judge Required: (x) YES (NO Is a Court Reporter Required: (x) YES () NO
If “YES” Court Reporter Name:

Hearing Time (estimate): Name of Board:

Respondent/Defendant Name, Address, Phone Number: Division Contact Person:

Dana Waits

Respondent/Defendant Attorney Name, Address, Phone Number:
Robert J. Pickney

849 Aviation Parkway

Smyrna, TN 37167

(615) 604-4712

OGC Attorney Name: SITE NAME and address:
George Bell and Patrick Parker

Office of General Counsel

William R. Snodgrass TN Tower

312 Rosa L. Parks Avenue, 2™ Floor

Nashville, Tennessee 37243

Phone: (615) 532-0131




TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION
OFFICE OF GENERAL COUNSEL
CASE TRACKING HEARING SCHEDULE

CASE NUMBER RESPONDENT(S) or CASE NAME
WPC14-0092 Tennessee Wastewater Systems, Inc.
DOCKET NUMBER DIVISION/COUNTY
04.30-128350J WPC/Sevier
Location Of Hearing Date of Hearing Hearing Time () Board (x) ALJ Alone

Nashville Room, 3" Floor
William R. Snodgrass Tn Tower
Nashville, TN 37243

CASE DESCRIPTION:

Is a Judge Required: (x) YES O NO Is a Court Reporter Required: (x) YES (NO
If “YES” Court Reporter Name:

Hearing Time (estimate): Name of Board:

Respondent/Defendant Name, Address, Phone Number: Division Contact Person:

Dana Waits

Respondent/Defendant Attorney Name, Address, Phone Number:

Robert J. Pickney

849 Aviation Parkway

Smyrna, TN 37167

(615) 604-4712

OGC Attornev Name: SITE NAME and address:
George Bell and Patrick Parker

Office of General Counsel

William R. Snodgrass TN Tower

312 Rosa L. Parks Avenue, 2™ Floor

Nashville, Tennessee 37243

Phone: (615) 532-0131




Erom: Brian Carter <brian.canter@adenus.coms

Sent: Saturday, Felruary 1, 2014 632 PM

To: ‘Mike Thornton'

Ce: ‘Charles Hyatt'; ‘Bob Pickney'; 'Roy Denney'

Subject: Mapte Green Bypass report

Artachments: Maple Green Bypass Report 2-1-2014.pdf; _Certification_htm
Mike,

Please find attached the bypass report for the Maple Green Lagoon in Robertson County. Crews are onsite along with
TWRA and TDEC representatives.

Thank You,

enust

ilities Group

Brign Corter

Operations & Maintenance Manager
Adenus Uthiities 2
§15.220.7175{v}
615.220.7207()




astewater Collection & -
Or Treatment Unit Bypass

Report Form
 System Name: | Maple Green Lagoon
County: | Roberison
Date & Time 16 Repdried To WPC: | 2-1-2014/4:00 pm

%@fﬁ%&m Contact: | Brian Carter

Title: | M: 1 &%amt@naﬁ@@ Manager

"Phone Numberlsy: | 615-220-7200

Location - Cause — Corrective Action

&mg&%m’% of %ﬁfﬁﬁgﬁ @%@%@% ?%@ﬁ%%& % Coopertown, TN

- E 245014 75.00 am

Ended: | 2-1-2014/7:00 pm

. i Void collapse
s: | Immediately started constructing berm to hold influent awgy
. ‘g from void collapse. Rerouting influent to safe side of berm.

7800 om /2-2-2014

"Ti%%';@
E 3 %?353 00 gallons

Potential impact

Wasiewater Enter: %ﬁ%@%ﬁ? Yes
¢ Stroc

?\%@?&& Noted by TWRA

- Not kﬁ{}wn

mr“ ize Health %mgm §

i o S

Quality:
: %‘?ﬁ&?@@* j

%@:mﬁm %ém §§§§@i§w§§m§@§

Comments: g TWRA and TDEC represeniatives onsite along with TNVWW personnel on 2-1-
: ‘ . 12014,

S S S A

 Report & Date
Prepared:

Person Preparing § Brian Carter / 2-1-2014
|




From: Britton Dotson <Britton Dotson@tn.govs>

Sent: Wednesday, February 19, 2014 2:45 PM

Yo Penny, Willlam (william.penny@stites.com); roy.denney@adenus.com
Ce: Sandra Dudley; Brad Harris

Subject: Draft Letter

Brad and | have been working on a letter in support of the Maple Green facility. We have forwarded it to Sandra for her
review and anticipate having i to you in the morning.

Britton Dotson

Deputy Director, Water Quality Branch
Division of Water Resources
brivtondotson@tneoy

{615} 532-0774

No virus found in this message.
Checked by AVG - www.avg.com
Version: 2014.0.4335 / Virus Database: 3705/7106 - Release Date: 02/19/14



From: Robert Odette <Robert.Odette@tn.gov>

Sent: Friday, April 25, 2014 10:25 AM
To: ‘roy.denney@adenus.com’

Lz Brad Harris; Fali Kapadia
Subjlect: Maple Green

Good Morning Roy,

Sorry 10 be late getting back to you, but I've been under the weather for the last couple of days.

In response to your email {copied below), | do not believe that we have a discrepancy in units, at least in the equations
we've been using. I've gone back and checked my references and all of the equations and site area notations are in feet,
million gallons per acre and not in cubic feet per day. There may be other references that provide a basis for design for
FWS-CW using cubic feet per day, but | have not seen one.

I have used EPA Manuals, Metcalf & Eddy and WEF MOP-FD-16 and communication with fim Watson, formerly with TVA,

When we last met | provided my hand written notes and calculation using the EPA equation for As = [Q x In{Co/Ce)] /Kt x
¥Xhn

Using your values:

0= 35,000
Co=150

o= 30

Kt {20V =0.678
y=2.5

n=0.7

Using the Kt at 20 degrees C ylelded an As of 47,493 SF. However, this is too high a temperature for Middie
Tennessee—using Kt at 1 degree C of 0.338, vielded an As = 94,986 SF

This Kt value is consistent with an example in Metcalf & Eddy at 6 degrees C, where the Kt {6} was shown as 0.36.

I believe that the design for a FWS-CW in Middle Tennessee should use a temperature of around freezing. Thus, a Kt of
approximately 0.339 would be acceptable.

The surface area for the proposed Maple Green FWS-CW needs to be approximately 100,000 &F.

Jim Watson said size should be in the range of 50-100 acres per one million gallons per day. For a design flow of 35,000
GPD that translates to a surface area of 76,230 o 152,460 SF.

WEF MOP-FD-16 {Natural Systems for Wastewater Treatment) on page 385, provided some case histories of BWS-Cws
as follows:

1. Orlando, FL - 81 ac/MGD
2. Lakeland, FL - 85 ac/MGD
3. Vermontville, MI — 115 ac/MGD



Using these areas for a 35,000 GPD design the area required would be:

83,000 SF
144,837 SF, and
175,329 SF

The temperatures used probably account for the differences in areas, obviously, Florida is much warmer than
Michigan—Tennessee is somewhere in the middle, but these case histories substantiate that the FWS-CW surface area

for the Maple Green projects needs to be in the vicinity of 100,000 SF.

Hope this helps—take care,

Robert G. O'Dette, M.S., P.E.

Division of Water Resources

Tennessee Department of Environment and Conservation
William R. Snodgrass Tennessee Tower, 11* Floor

312 Rosa L. Parks Avenue

Nashville, TN 37243-1102

Office: (615) 532-0625

Direct: (615) 253-5319

Fax: (615) 532-0686

#**********#*7&************#*****#********#*******#*#*&k#****#*#*******#Wﬁ****#***#*****#*#*******

Bob,

rd like to discuss the sizing calculations for Maple Green. We have a discrepancy in units. For some reason the sources |
have recommend using cuft per day for the Q, flow value, not gpd. | think this resolves the halance of our number issues.
Would vou mind looking that over? If you can call to discuss tomorrow, 'll be in and out of cell phone reception but 1 will
certainly call you back. My cell is 615-691-2913. if So I'd love to get the rest of the information over to TDEC soonto
expedite the TRA hearing.

Thank you,
Roy
'
nUsY

Roy %%%m@}sg; B.E,



From: Brad Harris <Brad Harris@tn.gov>

Sent: Tuesday, May 6, 2014 10:01 AM
To: Roy Denney

Ce: Robert Odette

Subject: RE: Maple Green

Yes we have, Boband | will try to call you fater in the day. | am covered up right now. Send me a number that would
work. We'll shoot for 1:30pm.

Check your math in the example calc. We would also like you to verify the current obligations for the system?

Brad

From: Roy Denney [mailtorrov.dennev@adenus.com]
Sent: Tuesday, May 06, 2014 9:40 AM

Yo Brad Harrls

Subject: Maple Green

Brad,
Have you had the opportunity to look over the letter and documentation | sent you on the 28%3

Regards,

Roy



From: Brad Harris <Brad. Harris@tn.govs>

Bent: Tuesday, May 6, 2014 10:51 AM
Ve Roy Denney
Subjsct: RE: Maple Green

How many connections {existing and future) are involved with Oak Pointe?

Bradg

From: Roy Denney [malltorov.dennev@adenus.com?
Sent: Tuesday, May 06, 2014 10:40 AM

To: Brad Harrls

Co: Robert Odette

: RE: Maple Green

615-691-2913 will be the best number to reach me. | have 2 meeting at 2:00PM today.

Currently the site serves,
Providence Baptist Church, Robertson County EMS #5, Coopertown Middie School, 148
connections at Oak Pointe Subdivision, P&C Corner Market, Pizza Hut, Sudden Service BP,
and a Mapco Express,

Roy

From: Brad Harris [mailto:Brad Hars@inuaoyl
Sent: Tuesday, May &, 2(214 10:01 AM

To: Roy Denney

i:c* Robert Odette

SBubject: RE: Maple Green

Yes we have. Bob and | will try to call vou later in the day. i am covered up right now. Send me 2 number that would
work. We'll shoot for 1:30pm.

Check your math in the example caic. We would also fike you to verlfy the current obligations for the system?

From: Roy Denney [mailto:rov.dennsv®adenus.com]
Sent: Tuesday, May 06, 2014 9:40 AM

To: Brad Harrls

Subject: Maple Green

Brad,
Have you had the opportunity to look over the letter and documentation | sent you on the 28"7

Regards,

Aoy



Froms Brad Harris <Brad Harris@tn.gov>

Sant: Tuesday, May 6, 20714 12:21 PM
Ten Roy Denney

Le: Robert Odette

Sublect: RE: Maple Green

Hoy,

Can we try 9:00am in the morning instead of this afternoon?

Thanks,
Brad

From: Roy Denney [mailto;rov.dennev@adenus.comi
Sent: Tuesday, May 06, 2014 12:01 pPM

To: Brad Harrls

Subject: Re: Maple Green

144 customers currently. 168 plated lots but the developer defaulted so there sppears to be no urgency to
developing. Found the error on the math. We can make the cells 10 feet longer.

Sent from my iPhone

On May 6, 2014, at 10:51 AM, Brad Harris <Brad.Harrls@in sov> wrote:

How many connections (existing and future) are involved with Qak Painte?

Brad

From: Roy Denney [mailtorov.denney@adenus.com]
Sent: Tuesday, May 06, 2014 10:40 AM

To: Brad Harls

€er Robert Odette

Subject: RE: Maple Green

615-691-2913 will be the best number to reach me. | have a meeting at 2:00PM today.

Currently the slte serves,
Providence Baptist Church, Robertson County EMS #5, Coopertown Middle School, 148
connections at Oak Pointe Subdivision, P&C Corner Market, Pizza Hut, Sudden Service BP,
and & Mapco Express.

Roy

From: Brad Harris [mail :Brad Harrs@in.aovl
Sent: Tuesday, May 6, 2014 10:01 AM
To: Roy Denney




e Robert Odette
Subject; RE: Maple Green

Yes we have. Bob and | will try to call you later in the day. tam covered up right now. Send me a
number that would work, We'll shoot for 1:30pm.

Check your math in the example calc. We would also like you to verify the current obligations for the
system?

Brad

Erom: Roy Denney [mailtoiroy.denneyv@aden 5.0
Sent: Tuesday, May 06, 2014 9:40 AM

To: Brad Harrls

Subiect: Maple Green

Brad,
Have you had the opportunity to look over the letter and documentation | sent you on the 2877

Regards,

Roy



Fromm: Robert Odette <Robert.Odette@tn.govs

Sent: Thursday, May 8, 2014 7.51 AM
To: ‘Roy Denney'

Ce: Brad Harris

Subject: RE: WEF fifth edition
Attachments WEF_MOP-FD-1 6.pdf

Good Morning Roy:

Thanks for sending the reference from the fifth edition—their design example used a depth of 2 feet (0.6 meters).
However, | would also like to see what the fifth edition did with Table 8.20 that was in the third edition {see attached).
Table .20 shows a design water depth of between 0.1 and 0.6 meters, Please note that the third edition alse states
that design depths are typically 20 inches (0.5 meters). Aslunderstand the equation, the depth is the “average" water
depth throughout the vear.,

Additionally, does the fifth addition have a similar chart to0 9.1 which shows actual FWS-CWs across the country. The
two in Florida are for nutrient removal, but the one in Michigan is a converted land treatment site~in each of these
three case histories, the equivalent size for a 35,000 GPD design would be about 100,000 SF which Is consistent with the
Information given to us by Jim Watson {formerly with TVA). Brad may have other questions but | would like to see
examples of FWS-CW that are designed and built that are sized in the equivalent range of your design for Maple Green.

Thanks much--take care,

Bob O
Robert G. O'Dette, LS, P.E,
Division of Water Resources
Tennessee Department of Environment and Conservation William R, Snodgrass Tennessee Tower, 11th Floor
312 Rosa L. Parks Avenue
Nashville, TN 37243-1102
Office: (615) 532-0625
Direct: {615} 253-5319
Fax: (615) 532-0686

~—Qriginal Message--—

From: Roy Denney [mailtorov.dennes adenus.com]
Sent: Wednesday, May 07, 2014 2:50 PM

To: Brad Harris; Robert Odette

Subject: WEF fifth edition

Brad and Bob,

I haven't pulled up the other references, but you said you had the EPA citing and here is the latest from WEE actually
referring to 0.6 meters as shallow and 1 meter as a deep wetland section. While they fail to go into in this volume, the
information | have seen suggests that having a deeper pool can allow anoxic processes to take place, | have some other
sources, but { don™t have them guite as well earmarked,



Thanks again,
Roy

-——-0riginal Meassage——-

from: scanner istfloor@adenus.com [mailo:scanneristfloor Dadenus.com)
Sent: Wednesday, May 7, 2014 2:41 PM

To: roy.denney@adenus.com

Subject: Scanned on Bizhub from NovaCopy

The attached document was scanned ona Konica Minolta Bizhub from Novacopy.



438 BMatural Systeras for Wastewater Treatment

Water quality improvemsnis can be §X§3§§§§E§§ through these components and
can be estimated using the models presented in this chapter and with deep wa-
ter zones analyzed with approprinke §am§ig«@m§§s pond models. The open water
zones in such a systerm should not be larger than a 2- to 3-day detention thmes

each to prevent the development of algae; these habitat components should be
followed by a ’§§;‘“§g sely vegetated wetland unit with a short residence time for §-
nal polishing before Hnal discharge.

44.1  Process Design Criteria for Free-Water-Surface Wetlands
The major design parameters are depth, detention time, loading rate, and aspec

N

ratio. Typieal design criteria are presented in Table 330,

i

4413 Depth
The operatiog depth in FWEG &w@:& §§ sean mange o Bl m @) 0 06 m 2 §§
Design depths are typically 0.5 m (20 in, ¢

} to optindee detention thne without
ceading the effective depth of ewr wgm vegetation, which generally do not *@%}»
ths of 1 or more,

wsize at de

e

432 Detention Tiow

The detention time in FWS wetlands depends on the limiting design parameter,
For BOD and nitrate removal, the §:§§§§ ntion Hme can be relatively short, as

§

shown in Table 9.20. If the removal of algae {pond TS8} is the limiting design

TasLs 9,20 Typical design criferia and expected efffuent quality for FWS con
strnohe W&i&mgﬁ% {adapied fom Crites %\szﬁ Trhobanoglous, 18 {,}&

Yearn Vit Yalue

RN

Design pavmetey

Detuntion thme d 28 {BOL)
F-14 (N}
BOL foading rale kp/had <110
Hydraulic mding rate mm/fd 25135
Water depth m {106
Open watsy 2one peromt % wf total aren R0
Agpect ratio Ll ded:d
hMosquite controd Reguired
Harvesting joterval vy 35

Expected efffuent quality™
Ef»i}{}%

o B

und oy



Frome Brad Harris <Brad Harris@tn.gov>

Sent: Tuesday, june 10, 2014 823 AM

To: Roy Denney (Roy.Denney@adenus.com)
Ces Brition Dotson; Allen Rather; Robert Cdetie
Subject: Maple Green Plans

Attachments: MapleGreenCAP_ReviewSKD_3_18_14.pdf
Roy,

We reviewed the plans vou submitted for Maple Green. We found them acceptable for the most part. We do need some
additional information and a few changes as described below.

L

I

The plans must include a flow meter (totslizer) capable of accurately messuring the wastewater flow 1o the
system.

The plans must incorporate fencing around the wetland cells,

A description of plant placement and type. Such placement and type should be in line with the EPA
recommendations. The plans mention, “If vegetation Is problematic, mechanical aeration and a suspended
growth media will be used to simulate plant stalks and plant roots.” This s not acceptable. If such a redesign is
proposed in the future it will require resubmission of plans.

A Startup and more detalled maintenance plan including tasks and frequencies.

One year of water use data for the commercial establishments connected to the system,

Soil information and drip field design supporting the system. We currently have one old map that shows
approximately 3.5 acres supporting the system, | don’t have any current plans for the drip system.

Give me a call if vou would like to discuss or have any guestions.

! have attached the letter from Director Dudley regarding the CAP. To my knowledge we haven't recelved a response
from you to her jetter.

i am also waiting on the operational manual and as-built for Logue Road.

Brad

Brad C Harris P.E.

Division of Water Resources

William B. Snodgrass Tennessee Tower
312 Bosa L. Parks Avemmue, 1ith Floor
Nashville, Tennessee 37243

(615) 532-5367




STATE OF TENNESSEE
"OFE 4} CORSERVATION
DIVISION OF WATER CES
William R. Snodgrass - Tennessee Tower
312 Bosa L. Parks Avenue, 12th Floor
Nashville, Tennessee 3y243-1102

March 18,2014

Mr, Roy Denney, P.E.
Adenus Group, LLC
849 Aviation Parkway
Smyrns, TR 37187

Subjest: State Operating Permit No. SOP-01028
TN Wastewater Systems — Maple Green Reclamation Faeility
Coopertown, Robertson County, Tennesses

Mr. Dennay

The Division has reviewsd the Preliminary Engineering Report for Remediation and Modification of
Maple Green Reclamation Facility of 2/14/2014. We appreciste your timely submission. The Division
acknowledges the construction of the emergency berm within the existing lagoon in order to hold and
redirect flow to the portion of the lagoon that was not compromised during the events of 2/1/2014. In
order for the Division to accept the remainder of the report, the following parts of the submittal must be
updated and amended to address the following:

. Stamped engineering plans and engineering report must be submitted to establish the
design basis of the temporary treatment,

2. Sampling results must be submitted to the Division central office and field office weekly.

3. The sampling frequency must remain five days per week until the Division agrees that an
acceptable treatment level is reliably being met.

4. In order to establish system design of 35,000 GPD, metering results and a detailed list of
the system’s corrent and future obligations must be submitted, While treatment system
design and construction may not be required presently, to satisfy future commitments it is
necessary for collection system and soils ares plans review,

5. 1Itis unclear how the current femporary drip area is to be used in the futare. The report
proposes to reclassify the area as a permanent drip area. There may be some potential for
the future use of areas that are not impacted through the remediation effort; however,
those areas would not be applicable for establishing system capacity.

6. The report mentions “surface irrigation” and “non-food subsurface agricultural drip” on
portions of the lagoon site after remediation. There isn’t sufficient information in the
referenced report to consider temporary irrigation at this time.

Pagelof2



R

Comments regarding the use of FWS wetlands were provided in & letter of 2/20/2014 from Sandra K.
Dudley, Ph.D., P.E. I you have questions, feel fret to contact Brad Harris at 61 5-532-3367.

Sinceesly,

Sandra K. Dudley, PLD., PE.
Divector

(e Permit File

Mashville Bavironmental Field Office

Mr. Charles R, Hyatt, CEQ, Adenus Group, LLC Charles Hvatt@adenus.com

My, Brisn Carter, Maintenance Manager, Adenus Operdtions LLC, brisn.carterf@adenus.cony

Ms. Michelle Ramsey, Utilities Division, Tennessee Regulatory Aathority, michellesomsey@ingoy

Page2of2



From: Brad Harris <Brad Harris@tn.govs>

Sent: Wednesday, June 25, 2014 10:34 AM

Te: Roy Denney (Roy.Denney®@adenus.com)
e Britton Dotson; Allen Rather; Robert Odetie
Subject: RE: Maple Green Plans

Roy,

We need a new copy of the plans incorporating items, 1.2,3.
We are missing section 6.2 you reference,

The water use numbers you submitted are not representative of one year of water use data. We would like the monthly
flows for each establishment for the last year.

1 would also like to see the plans used to install the drip system or updated plans if the system wasn't installed as per the
original plan. | assume there isn’t any additional area mapped other than the 3.5 mentioned.

Brag

Brad C Harris PE.

Division of Water Resources

William R. Snodgrass Tennessee Tower
312 Rosa L. Parks Avenue, 11th Flooy
MNashville, Tennessee 37243

{515} 532-5367

From: Brad Hands

: Tuesday, June 10, 2014 9:23 AM

To: Roy Denney (Roy Dennev@adenus.com)
T Britton Dobson; Allen Rather: Robert Odette
Subiect; Maple Green Plans

Roy,

We reviewed the plans vou submitied for Maple Green. We found them accepiable for the most part. We do need some
additional information and a few changes a3 described below.

1. The plans must include a flow meter (totalizer) capable of accurately measuring the wastewater flow 1o the
system,

2. The plans must incorporate fencing around the wetland cells.

3. A description of plant placement and type. Such placement and type should be in line with the EPA

recommendations. The plans mention, “If vegetation is problamatic, mechanical aeration and & suspended

growth media will be used to simulate plant stalks and plant roots.” This Is not acceptable. If such a redesign is

proposed in the future it will require resubmission of plans.

A Startup and more detailed maintenance plan including tasks and frequencies.

5. One yesr of water use data for the commercial establishments connected to the system.

&




6. Soil information and drip fleld design supporting the system. We currently have one old map that shows
approximately 3.5 acres supporting the system. | don’t have any current plans for the drip system.

Give me a call if you would like to discuss or have any questions.

[ have attached the letter from Director Dudley regarding the CAP. To my knowledge we haven’t received a response
from you to her letter.

{ am also waiting on the operational manual and as-buiit for Logue Road.
Brad

Brad C Harris P.E.

Division of Water Resources

William R. Snodgrass Tennesses Tower
312 Rosa L, Parks Averme, lith Floor
Nashville, Tennessee 37243

{615) 532-5367



From: Brad Harris <Brad Harris@tn.gov>

Sent: Wednesday, July 2, 2014 8:54 AM
To Roy Denney

Sublect: RE: Maple Green Plans

Thanks Rov,

Brad

From: Roy Denney [maiitorovdennev®adenus.com]
Sent: Tuesday, July 01, 2014 3:39 PM

To: Brad Harrls

Sulbriech RE: Maple Green Plans

Brad,

Pve sent everything over, except, | got a new person with the Springfield Water System who refused o provide further
detail on water records, we've faxed In a writien request. t sent you a2 copy of that as well,

{ hope you have & good Fourth.

i";(,_ﬂ"z-/

From: Brad Harls [mailto:Brad Harris@tn.oov]
Sent: Wednesday, June 25, 2014 10:34 AM
To: Roy Denney (Roy.Dennev@adenus.com)
Cez Britton Dotson; Allen Rather; Robert Odetie
Sulbiect: RE: Maple Green Plans

Roy,
We need a new copy of the plans Incorporating iterns, 1,2,3.

We are missing section 6.2 you reference,

The water use numbers you submitied are not representative of one yvear of water use data. We would like the monthly

flows for each establishment for the last year.

Pwould also like to see the plans used to install the drip system or updated plans if the system wasn’{ Installed as per the
priginal plan. 1 assume there isn't any additional area mapped other than the 3.5 mentioned.

Brad
Brad C Hamis P.E.

Division of Water Resources

Willimn R, Snodgrass Tennessee Tower
312 Ross L. Parks Avenue, I1Ith Floor
Mashville, Tennessee 37243

{815} 532-5387



From: Brad Harvis

Sent: Tuesday, June 10, 2014 9:23 AM

To: Roy Denney (Rov.Dennev@adenus.com)
Cez Britton Dotson; Allen Rather; Robert Odelte
Subiect: Maple Green Plans

Roy,

We reviewed the plans you submitted for Maple Green. We found them acceptable for the most part. We do need some
additional information and a few changes as described below.

1.

w

The plans must include a flow meter (totalizer) capable of accurately measuring the wastewater flow to the
system.

The plans must incorporate fencing around the wetland cells.

A description of plant placement and type. Such placement and type should be in line with the EPA
recommendations. The plans mention, “If vegetation is problematic, mechanical aeration and a suspended
growth media will be used to simulate plant stalks and plant roots.” This is not acceptable. if such a redesign is
proposed in the future it will require resubmission of plans.

A Startup and more detailed maintenance plan including tasks and frequencies.

One year of water use data for the commercial establishments connected to the system.

Soll information and drip field design supporting the system. We currently have one old map that shows
approximately 3.5 acres supporting the system. | don’t have any current plans for the drip system.

Give me a call if you would like to discuss or have any questions.

| have attached the letter from Director Dudley regarding the CAP. To my knowledge we haven’t received a response
from you to her letter.

i am also waiting on the operational manual and as-built for Logue Road.

Brad

Brad C Harris P.E.

Division of Water Resources

William R. Snodgrass Tennessee Tower
312 Rosa L. Parks Avenue, 11th Floor
Nashville, Tennessee 37243

{615} 532-5367



Fromws:

Zent:

To:

L 8

Subject:
Aftachments:

Ray,

Attached Is the approval letter for vour project. The stamped plans and specs should be in Monday'

know If vou have any guestions.
Thanks,

Allen Rather, LPSS

Land Based Systems Unit
Division of Water Resources
615-532-5819

Allen Rather <Allen.Rather@tn.gov>
Friday, July 25, 2014 2:17 PM
roy.denney@adenus.com

Ann Morbitt

FW: Maple Green Treatment Facility
14-0471_Maple Green.pdf

s majl. Please let me



From: Roy Denney <Roy.Denney@adenus.com>

Sent: Friday, February 7, 2014 11:38 AM
Yo ‘Britton Dotson’

Subject: maple green

Britton,

is there a time we ¢an talk by phone to discuss the plan, either this afternoon or maybe Monday? { want to make sure
what | present next Friday sounds reasonable to you before | commit and lose 3 week. You can reach me on my cell
phone at 691-2913.

Thank you,

Ray

ﬁ&‘g @enn@% B.E.

.le

Adenus Group, LLE | 849 Aviation Pkwy, Bmyrna, TN 37167
Direct: +1 615.220.7176 | Toll Free: +1 8884 ADENUS Ext: 150 | Mobile: 615.691.2913 | Fax: 615.220.7207



Roy i&mmg

From: Roy Denney <Roy.Denney@adenus.com>
Seont: Monday, February 17, 2014 3:13 PM

To: ‘Britton Dotson’

Subject: Maple Green Wetland Design
Attachments: preliminary design.pdf

Britton,

Here is the preliminary design calculations and detsils regarding the wetland designs at Maple Green,

| did not put fixed dimensions instead | listed area to support site loading and an aspect ratio target to maintain. This
should give a little latitude for the final install while maintaining the correct flow patterns,

| remember the subject of the liner came up. | think for this site, compacted soll supporting a 30 mil liner will be best
with woven geofabric underneath fo protect from debris.

As mentioned in the narrative, the site will consist of two of the cells shown in the details capable of operating in parallel
or series, Detalls on aeration are still in the works, however to replicate the 1mg/l DO typically provided by vegetation, a
very modest blower similar to a farm pond air pump would be sufficient.

At the current loading we should be able to periodically take one side out of service or the other for maintenance and
repairs.

if vou have any questions, don’t hesitate to call my cell phone,

Obviously the detail design will need to include more specifics regarding type of vegetation and hydraulic
considerations, however the final design will follow the design criteria pretty closely.

{ look forward to your response.
Thank you,

Rov Dennay

o

Adenus Group, LLC | 848 Avistion Phwy, Smyrna, TN 37167
Divect: +1 615.220,7176 | Toll Free: +1 888.4. ADENUS Exty 150 ; Mobile: 815.691.2813 | Faxs 615.220.7307




Proposal Regarding Constructed Free Water Surface Wetland With Aeration for Trestment of Septic Tank Effuent
In Rurel Systems.

Abstract

Roy Dennay, PE

Adenus Group

Wetland trestment for wastewater which has alresdy recelved primery settilng and minimal secondary treatment
Is well establish with systems in the US dating back more than fifty vesrsiEPA, 2000}

The two grevalling approaches are Free Water Surface (FWS) and Subsurface Flow {SSF or VSF{vegetated))
wetlands, Corventional wisdom dictates that 8 VSF with some Insulating cover will higher removal efficiendles and
be betier protected from extended cold periods, however the EPA findings reported in thelr 2000 manual Indlcate
rmost constructed FWS wetlands raise thelr operating lovel in freezing weather and the Increased detentlon thme
offsets the decresss In operations! efficlency based on atmospheric conditions,

Maintenanice of S5F systems Is difficult as expected since the water surface Is not visible and subsurface fouling can
have a dramatic impact on treatment efficlency, FWS wetlands have the abllity to be easlly maintalned and sofids

sccurmulation Is mitipated by vegetative growth.,

in recent years studies and patents regarding the supplemental addition of air fo V5B and SSF wetlands shows
potentiel for very Mgh removal efficiencles sven n the shsence of active vegatation and during cold weather
months with weather lemperatures near freczing, (Redmond, 2013}

These findings colnclde with the current understanding that these systems utllize a smsll ares for BOD removal,
approyimately the first 26% to 30% of the detentlon ime followed by the nitrification In the fast 70% and
denitrification in the last 20 to 25% of the wetland flow srea.

There are various approaches 1o support this biclogleal model. The approach we Intend 16 take Is to construct a
conventlonal wetland based on exlsting models and caleulations. influent flow to the wetiand will be Installed in
such a way as to Introduce dissolved oyygen by sawtooth welr or & shaliow pool overflow, The first 30% of
tredtment cell will operate at a sufficiently high elevation to allow overflow by sawiooth welr into the second
portion of restment, Average water depths planned are 2.5 ft and 2 feet, Two treatment cells will be Installed
with piping to accommodate efther parallel or serles operation. Most traditional systems rely on anoxic, anaerobic
or facultative digestion of solids vastly increasing required slhzing of these systems. it Is our intent to demonstrate a
significantly increased uptake rate In 2 lightly serated constructed wetland as opposed to conventional desipn with
the hopes that future designs could be more efficient In space and lavout,

Hecessary flow diversion and mechanical aeration would be bullt Into the design in the event of sustained freszing
conditions or surge flow corditions.

The proposed system will be based on design standards from The EPA Manual Constructed Wetlands Treatment of
Municipal Wastewaters 2000 and the WEF/ASCE Design of Wastewater Treatment Plants 2012,

1. EPA. "Constructed Wetlands Treatment of Municipal Wastewater” 2000
2, Redmond, Erle. “Nitrogen removs! from wastewater by an Aerated subsurface fow constructed wetlsnd.” Master's thests,

University of lowa, 2012,




Deslgn Criterla

Slte Specific Data

Permitted site flow, 35,000GPD based on present disposal Capacity,
Effiuert BOD Limit: 45Smg/L

influent BOD: 90mg/L from historical information (averaged) Daily surges appear to have minimal impacts given
the collected data from the EPA 2000, Table 4-1,

BOD Daily Loading:

35,0006PD*3.78L/Gal = 1323001/ Day
1323001 /day * S0mg/L. = 12kg/day

From EPA 2000, Chapter 4

The open water FWS systems which permit reaeration and serobic oxidation should be desigried for an areal
loading of no more than 50kg/ha-day.

Surface ares:

£PA design calls for an average depth of .6 to .8 meters, 2 to 2.5 feet. This will be used for the depth for the
system,

12 kg/day / 60kg/ha-day = 0.2ha
0.2ha =.5 acre = 217801

Volume and HRT

21780FT" * 2FT = 43560 £7° = 325828.8 gallons

HRT = 325828.8 gallons / 35000 Galions/day = 8.3 day HRT
The EPA Deslgn manual calls for a HRT of 7 to 9 Days for effective treatment confirming the Intended loading rate.
This slse coincldes with the results showlng 50% 80D uptake occurring place in the first 30% of treatment and In
the first 3 days of treatment,
Design Layoul
The treatment systern will consist of twe treatment cells capable to operating in serfes or in parallel, Each wetland
will be constructed to malntain approsimately a 3 to 1 aspect ratio with a full width Infivent and efffuent system
consisting of 8" perforated pipe protected by #4 stone wire wrapped to aliow plug flow.
The wetfands will be excavated 5 feet. The ground Is to be compacted, A woven geofabric will be appllad to the

site to protect the liner. A 30mll PVC or PE liner will be utiBized. Solf will be replace above the liner In elevations
varying from 6" to 28" shove the lner. :




The effluent héader will be surrounded by #4 stone wrappad In poultry net and placed on geofebric shove soli to
protect the iners. and 1o prevent plugging of the effiuent header. baffles will be located such a3 to capture seitied
solids at approximately 33% of the total length of sach cell,

According to the EPA design manual, the primary functlons of vegetation are to provide a fixed surface for
bacterial growth and to provide dissolved oxygen.

The middle 35% to 40% provides oxygen production via fully submerged vegelation and disinfection by solar
inactivation. This section thersfors will have both passive ardd sctlve aerstion 1o augment owygen when neaded.

This witi be accomplished via 2ir stones and overflow weirs.

The first third will be moderately vegetated st no more than 70% cover, The final third will be lightly vegetated
with no more than 50% cover,

i vegetation Is problematic, mechanical seration and a suspended growth media will be used to simulate the plant
staltks and root structures,

Under current site flows of 20,0006PD this deslgn has 8 16.3 day detention Hime.

Solids removal will be through upteke by vegetation and manual removal 35 needed. Vegetation will be culled 25
nesded to mainiain the moderats to lght vegetation.

Each pass wiil ba designed to operate fully Independently if needed for repairs or clean up,
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From: Roy Denney <Roy.Denney@adenus.com>

Sent: Monday, March 10, 2014 12:42 PM

Ta: "Sandra. Dudley@ingov'

Ce ‘Charles. Hyatt'; 'Penny, William', 'Brittan Dotson'

Subject: Maple Green FWS Design OGC14-0013

Attachments: Cover Letter.pdf; Design Specifications.pdf; Maple Green 2014 Wetland - Cover (1}).pdf

Maple Green 2014 Wetland - Site 200 2).pdf; Maple Green 2014 Wetland - Wetland Site
Layout (3).pdf, Maple Green 2014 Wetland - Wetland Xsection details (4).pdf

Dear Ms. Dudley,

Please see the attached cover lstter and design pertaining to Maple Green Reclamation Facility,

Kindest Regards,

Roy Denney

ﬁﬁ.ﬁ%ﬁ
oy Denney, P.E.

e

']
N PR

Adanus Group, LLT | 849 Aviation Pkwy, Smyrmna, TN 37167
Direct: +1 8152207176  Toll Fres: +1 8884, ADENUS Extr 150 1 Mobile: 615.681.3913 | Faxe 615.220.7207



545 Miatior
Srmwmny,

March 10, 2014

Ms, Sandre K. Dudley, Ph. D, P.E.

Divector

Division Of Water Resources

Department of Environment and Conservation
William R. Snodgrass - Tennessee Tower

912 Rosa L. Parks Avenue, 12th Floov
Nashville, Tennessee 37243-1102

Suhiech: State Operating Permit No. §OP-01828
TN Wastewater Systems ~ Maple Green Reclamation Facility
Coopertows, Robertson County, Tenuesses
Maple Green Design Plans
QCGI4-0819

Dear Ms, Dudley:

Please see attached for review one set each:
¢ TFree Surface Wetlands Design Specifications
s Dirawings

1f there are any Questions Please contact me gt this office.

Kingest Regards,)

My, Charles Hyatt, CEO Adenus Group, LLG, charles. hyati@adenus.com
My, William Penny, Member, Stites aad Harbison, PLLC, william, penny@stites.com
Wir, Britton Dodson, Assistant Director, TOBC Division of Water Resources, Britton Dodson@in.gov

wiwwadsnus.som S B4R




ADENUS SOLUTIONS GROUP

For The Maple Green Water Reclamation Facilty

Roy Dennay
8/10/2014
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Design Specifications for the free water surface wastewater treatment wetland at Maple Grean,
prepared for Tennessee Wastewater. peference Case Number 0GC14-0019
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Sectlon 1 Abstract

Proposal Regarding Constructed Free Water Surface Wetland With Aeration for Treatment of Septic Tank Efffuent
in Rural Systems.

Roy Denney, PE

Adenus Group

Wetland treatment for wastowater which has elready recelved primary settling and minlmal secondary treatment
is well astablish with systams In the US datlng back more than fifty vears{EPA, 2000),

The two prevalling approzches are Free Water Surface (FWS) and Subsurface Flow {35F or V&F{vegetated))
watlands. Conventional wisdom dictates that a VSF with some insulating cover will higher remeoval efficiendies and
be better protecied from extended cold perlods, however the EPA findlngs reported In thelr 200D manual Indicate
muost construcked FWS wetlands ralse thelr cperating level In freasing weather and the Incrensed detantion time
offsets the decrease In operational efficiency based on atmaospharic conditlons,

Maintenance of SSF systems Is difficult as expected since the water surface ks not visible and subsurface fouling can
have a dramatic Impact on treatment efficiency. FWS watlands have the ability to be sasily mainteined and sollids
accumulation is mitigated by vegetstive growth. .

in recent years studies and patents regarding the supplemental addition of alr to VS8 and $5F wetlands shows
potentiat for vary high removal efficiendles even In the sbsence of gclive vegetation and durlng cold weather
months with weather temperatures near froezing. {Redmond, 2012)

Thase findings coincide with the current understanding that these systoms utliize 3 small area for BOD removal,
approximately the first 25% to 30% of the datention time followed by the nitrlfication In the last 70% and
denlirification In the last 20 to 25% of the wetland flow gres,

There are various approaches to support this blologlcal model. The approach we Intend to take is to construct a
conventional wetland based on existing models and calculations. Influent flow to the wetland vill be Installed In
such a way as 1o Introduce dissolved oxygen by sawtooth welr or a shallow pool ovarflow. The first 30% of 2
treatment cell will operate at a sufficiently high elevation to allow overflow by sawtooth welr Into the second
portion of traatment. Averege water depths planned are 2.5 ft and 2 feet, Two trestmant cells will be Installed
with piping to accommodate elther parallel or serles operation, Most raditional systems rely on anoxle, anaerobic
or facultative digestion of sollds vastly Increasing required shing of these systems, it Is our Intent to demonstrata s
significantly increased uptake rate In a lightly serated constructed wetland as onnosed to conventlonal design with
the hopes that future designs could be more efficient in space and layout,

Necessary flow diversion and mechanical seration would be built Into the design In the svent of sustained freszing
conditions or surge flow conditions.

The proposed system will be based on design standards from The EPA Manual Constructed Wetlands Treatment of
Municlpa!l Wastewaters 2000 and the WEF/ASCE Deslgn of Wastewater Treatmant Plants 2012,

1. EPA. "Constructed Wetlands Treatment of Municipal Wastewater” 2000
2. Redmond, Erle. "Nitrogen removal from wastewater by an Aerated subsurface flow constructed wetland.” Master's thesls,

Unlversity of lows, 2012,




Section 2 Wetland Construction

Site grade work and preparation will be performed In compliance with the geotechnical report and the
liner manufacturer's recormmendations for installation.

A geofabric will be installed above the clay liner to protect the synthetic liner.

The synthetic liner shall be installed above the geofabric. The synthetic finar shall be 30 mil BVC single
shest or approved equal,

Grading above the synthetic liner shall be irregular, but provide at least § inches of cover sbove the
liner.

Liner installation to be aporoved by the manufacturer or thelr authorized reprasentative.




Section 3 Mechanical Plping

3.1Pipe selection

Type Size Connections
Process Water PYCSDR 27 or approved | Binch Gasket bel ends or
Giued couplings
Alr Sehedule 40 1.5 ch Glued connections

Connections

For water plping, gasketed bell end connictions and glued coupling or as approvad by the englneer,
For alr piping, glusd couplings or as approved by engineer.

3.2Tublng

For process eguipmant connections the use of flexible tubing will be permitted. Whers exgosurs to
Sunlight Is Bkely UV resistance Is required.

Connections shall be barb type connectors with stainless screw drive clamps.




Section 4 Equipment

3.1Aeration equipment:

3,1 1Blower requirements

Minimum of two blowers requlrad.

Blowers shall be capable of 20CFM at 40 inches of water column,

Blowers shall emp!oyj an ol free deslgn.

Blowers shall operate on single phase power.

3.12 Diffuser requlrements

Becatise of the shallow nature of the treatment system, low flow rate diffusers will be used.
0.25 to 0.5 CFM air stones are currently planned.

Diffusers shall be located along the bottom of the wetlands In a manner to prevent scouring. or erosion
of the bottom of the wetland, '




Sectlon § Maintenance and Operations
Bearing replacement on blowers after 26000 run hours as per manufacturers recommendations.
Stones are to be acid washed when needed to maintain good air flow.

Vegetation should be culled in the late fall to maintain the light to moderate vegetation. culling no more
than once a year. The site is designed to operate hydraulically under dense vegetation,

Monthly visual Inspections to ensure no damage or malfunctions.
Testing:

For the PWS system, a testing protocol measuring BOD removal should be empioyed. In aperation a FWS
system operates on the similtar principals to & fixed flm system. a similar consistency In the process Is
expecied.




Sectlion 6 Design Calculations
The site design considerations are as Follows,

influent characterlstics:

Flow 35000 GPD
BOD 150me/L
Temparature 200 state desipn requirements
Temperaturs 4¢C cold weather capacity
Effluent Characteristics:

| BOD 45mgfL

Aeration equipment

BOD pesk loading &8 785 ths per day
Capacity of Asrating equipment 57,600 CF par day
CF alr pery pound of BOD 131851

Sizing Calculations utilized the Design Of Wastewater Treatment Plants Fifth Edition Volume 2: Liquid
Treatiment Processes, Chapter 18 Sectlon 6.1, Equation 18.17

A = g{nC, — nC;)
W Ry w d % e (10,000)

Where,

Ay = Surface Area of FWS Weatland
g = Wastewater flow, m*/d

€, = Influent BOD, mg/L

C, = efffuent BOD, mg/L

1t = Porosity, fraction

d = wetted depth

¥, = first order rate coefficient

The sizing does not account for iniroduced aeration and is designed around vegetation supplying the
reguirad oxygen.

See Appendix For Treatment Models,




Sectlon 7 Geotechnlcal Study

Prior to commencement of construction a subsurface Investigation of the proposed site will be
performed and the recommendations of the Geotechnical Consultant,

investigation shall be Selsmic Refraction Method as per ASTM D5777.




Section & Sources

1. EPA, "Constructed Wetlands Treatment of Munleipal Wastewater” 2000

2, Redmond, Eric. "Nitrogen removal from wastewater by an Aevated subsurface flow constructed
wetland.” Master's thesis, University of lowe, 2012,

3. wefpress. "Design Of Municipal Wastewater Treatment Plants; FIFTH EDITION" 2012.




Append 1 Treatment modeling
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Appendix 2 Manufacturer’s Data sheets for components.

Provided as examples.




Liner




EN

Ths Uner Company

%g

IRONMEN

TAL PROTEC

TION, INC.

e

1867 W, Soulh Alrport B,
Traverss Gity, Blehigan
k-

Phone | 800-0K-LIHER
Fax | 231-043.2270

TYPICAL

lswaye Lagoons

PVG finees fabdoated by ERY
are a slngle-ply construclion with
Polyviny Chioride ss the
principle polymer, Only first
guslity virgin resing are ussd and
afl materials mast or exceed the
rogulrements of ASTI D776
Slandard Specification for PYC
gesmembranes Used In burded
applleations,

EPI uillizes stallsticsl
process conlrol (S8PCE o ensure
s Integiity of each pansl
produced. Samples from aclusl
factory seams are emovad
durlng the welding process fora
figosous, proven tesling
pracedure that assures you of
the highest quallly fastory-
fabrfoated PVC geomembranss
bis.

#VC Liners are tabrioslsd by
EPI In panels, accondion-folded In
both directions, and packaged for
shipment io your shte for quick,
easy instaliation o save you e
and money.

080"
1.20

ABTH D-5188
ASTM D-782

Thickness % 5%
Spaciiic Gravity {min}
Tansite {iWinewidth, min) ASTHMD-BE2 73
Elongation af Break (% min} ASTM D-882 380
Modulus (bArvwidih, min)  ASTMD-88Z 30

Tear Resistance (bin, min} ASTM D004 8

Foslslance to Sofl Burlal  ASTM G160

{% changs, max)

4. Breakdng Faolor ]
2. Elongsafion At Brank 20
8, Modulus at 100% Elongalion 20
mpast Sold Crack {°C) ASTMOD-1700 28
Dimansional Stebility ASTM D-1204

{% change, max} {Z12°FMSmin} 3

ABTMD1238 018
ABTM D-1203{4) .70
ASTM D-7B1(8) 100

Watar Exiraction (3%, mut}
Yolalls Loss (%, maxr)
Hydmelalic Resglslance

{pst, min}

Masticlzer Min Ave Molee Wt ASTM 2124 400

Faetory Fabricaled Ssams:
Posl Sirangth (hefin, min}  ASTH D-882 i8
Shesr Strength ibs/in, min} ASTM D-882 584

Fhese dals are bassd on feals balleved o be relleble, Howover, these ars laborefury testy thal may sl
afmulefe aclual use condifons, They are provided for your Informsfione] purposes only. No warenly,
axprass o fpllsd, lncladlng aay olher furdher wareanty of filness for & pariloular purpose o merchantabiilly,
s mude by e promotionat Rersfure,

Preserving water resources for future generations




Blower
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Air diffuser
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Roy Denney <Roy.Denney@adenus.com>
Monday, March 10, 2014 1:58 PM

‘Brad Harris'
Subject: FW: Maple Green FWS Design OGCT14-0013
Attachments: Cover Letter.pdf; Design Specifications.pdf;, Maple Green 2014 Wetland - Cover (1).pdf;

Maple Green 2014 Wetland - Site 200 (2).pdf; Maple Green 2014 Wetland - Wetland Site
Layout (3).pdf; Maple Green 2014 Wetland - Wetland Xsection details (4).pdf

Fvl

&
Fvaenusy
Roy Denneay, P.E.

Adenus Group, LLC | 849 Aviation Phkwy, Smyrna, TN 37167
Direct: +1 515.220.7176 | Toll Free: +1 8884 ADENUS Ext: 150 | Mobile: 615.691.2913 | Fax: 615.220.7207

Frome: Roy Denney [malito:Rov. Dennev@adenus.conm
Sent: Monday, March 10, 2014 12:42 PM

To: "Sandra. Dudley@in.gov'

Sz ‘Charles. Hyall'; "Penny, William'; ‘Britton Dotson’
Subject: Maple Green FWS Design OGC14-0013

Dear Ms. Dudley,
Please see the attached cover letter and design periaining to Maple Green Reclamation Faciiity,
Kindest Regards,

Rov Denney

Hov Denney, F.E.
-le

Adenus Group, LLC | 848 Aviation Phwy, Smyrne, TN 37187
Direct: 1 S15.220.7176 1 Toll Free: +1 BRE.4ADENUS Bxty 150 | Mobile: 8156812913 | Fe 818.220.7207




From: Roy Denney <Roy.Denney@adenus.com>

Sent: Thursday, March 13, 2014 2:11 PM

Teos ‘Brad Harris’

Subject: Maple Green BOD results

Attschments: 1402312_1 Email L1_Multiple_Sample_Per_Page 02 17 2014 1114.pdf, 1402429 _1 Email

L1_Multiple_Sample_Per_Page 02 18 2014 1352.pdf; 1402477 1 Email L1
_Multiple_Sample_Per_Page 02 19 2014 1201.pdf; 1402578_1 Email L1
_Multiple_Sample_Per_Page 02 21 2014 11071.pdf, 1402713_7 Email L1
_Muliiple_Sample_Per_Page 02 27 2014 1853.pdf; 1402791 1 Email L1
_Multiple_Sample_Per Page 02 27 2014 1853.pdf, 1402913_1 Email L1
_Multiple_Sample_Per_Page 02 27 2014 1852.pdf; 1403293 _1 Email L1
_Multiple_Sample_Per_Page 03 04 2014 1655.pdf; 1403128 _1 Email L1
_Multiple_Sample_Per_Page 03 06 2014 1630.pdf, 1403441_1 Email L1
.Multiple_Sample_Per_Page 03 06 2014 1752 pdf; 1403834_1 Email L1
_Multiple_Sample_Per_Page 03 12 2074 1719.pdf

Bragd,

Attached Is the lab data | have 1o date. We are still a little above the 45B0D target in the lagoon, aithough steadily
moving that direction. My next step Is to do a pond wide DO sampling 'm going to try to characterize portions of the
pond and see if this is 3 stagnation/short circuiting issue or Just 2 treatment time issue.

As we discussed on the phone, there are a couple really high data points which | believe to be improbable, likewise there
is @ 21mg/1 'd just toss as a sampling or procedural error.

Regards,

Roy

mgjg

e AP A Wt

Roy Denney, P.E.

e

il

Adenus Groun, LLC | 849 Avistion Plwy, Smyrna, TN 37167
Direct: +1 615.220.7176 | Toll Free: +1 B88.4.ADENUS Ext: 150 | Mobile: 615.691.2913 | Fax; 6158.220.7207



icrobac Laboratories, Inc.
Baowville Division
505 E. Broadway Avenue Maryville, TN 37804 868.577.1200 Pax:865.984.8616
Tr-Cides, TN 423.926.6385 | Nashville, TN §15.242.31480
wwwanicrobac.com
ce@microhac.co

CHEMISTRY « MICROMOLOGY - FOOD SAPETY - CONSUMER PROJIICTS -WATER - AIR  WABTES - FOOD - PHARMACEUTICALS - NUTRACEUTIDALS

é

CERTIFICATE OF ANALYSES

Brian Carter Dafe Reported: 212014
Adenus Wastewater Professionals Date Ressived: 281012014
848 sviation Parkway Gt RA135
Smymae, TN 37187 POS:
Workorder: 1402312 Project:  MAPLE GREEN - BOD
) i Repariing
Analyie Result Linits o] Gualiffer i Snudyet Snalyred

MAPLE GREEN  Sampled: 02/10/2014 08:00
140231201 (Water)

Wet Chemistry
Analvzed By: Microbac Knozville Division
BOD-G 83.4 il 9 K3 200 S OFIR014 20050 BaE8210 B-2001
The dalz and Infoomation on this, and other 7 only thix i} Y and upan SRR
that § Iz ot o be reproduced wholly orin e for ising oF alher purp whiung app feorn the taborel

USDAFRA-OBH Tasting  Food Sanitalion ConsulBng  Chendel and ¥

and

a i

Page tof 2
wwwanicrobaccom Drensd atid




Microbac Laboratories, Inc.

Enonsille Division

Tri-Citles, TN 423.926.6385 | Nashville, TN 615.242.1480
www.microbac.com
reunesseedmiccobac. com

503 B. Broadway Avenue Maryville, TN 37804 865.977.1208 Fax:865.984.8616

CHERIBTRY - MICROGIDLOGY  FD0D SAFETY - CONSUMER PRODUCTS ~ARTER - AIR - WASTES  FODD - PHARIACEUTICALS - NUTRACEUTICALS

CERTIFICATE OF ANALYSIS

Brian Cader Dats Reported: 211712014
Adenus Wastewater Professionals Date Recelved: 201012014
849 Aviation Parkway Cust#: RA135
Smyrna, TN 37167 PO#:
Workorder: 1402312 Profest:  MAPLE GREEN - BOD

Certifications

Code Duscription MHumber Eunires

A2LABKNX ISC 17025 KNX food 313101 0513172018

AZLAB-NSH 180 17025 NSH food 13102 08/30/2014

Fi Siate of Florida Nelac E87966 (613072014

GA Georgia Dept Natural Resources 880 0413/2014

NCENV NC Environmental 678 1213142013

TN_Dw State of Tennessee TNG2017 04/30/2014

USBA LS Department of Agriculture 1113042013

Notes and Definitions

K3 Giucose/glutaimic acid recovery was above acceptance limits. The reporied value is estimated.
DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit

HWR ot Reported

dry Satngle resiilts reported on a dry weight basis

RPFD Relative Percent Difference

Mecmbac Laboratones Ine. - Knexville

33

Oypuelte Ynare

L

Sy

Danislle Abrams For Byron Evans, Project Manager

Thank you for your business. For asny feedback, please contact Ashley Momis, x+ ashieymorris@microbac.com. You may also confsct Sean Hyds, Chiet

Operating Officer at sean.hyde@microbac.com or James Nokes, President, at fames.nokes@microbac.com,

As reguletory limils change frequantly, Microbac sdvises the recipient of this report fo confirm such limits with the appropriate Federal, state, or local
authorities before acting in rellance on the regulstory limits provided.

Tha data ong infarmiation oo this, and ofher sccompanyl ’ caly the plafs) englyzed erd is randered cpan sondition REMBER
inal # is not to ba reprodused whotly o in part for a:fved!afn, 5 other ¢ witha app feom e igk ¥.
USDA-EPA-NIOBH Tagtlng  Food Sanltation Conguitng  Chenical ang ielog } and ¥ n

www.inicrobac.com  tennesseel@mictobac.com

Page 2of2



HCROBACT

140231201 Sampled: 02/10/2014 0800
Adenus Wastewaler Profsssionals

Project Numaber / Title: ‘sf§ PLE (s BaEn]
Contact/ Addrege: Brign Cacter/Adenus
Desived Tuenarovnd Time:

N ms~ By

i I o N
018 Feps of
»;‘x, & Sotheg _RM\&% -
P .

Wi )

N N N \
2lire 190 1 BOD e L P none

g §ooe 3 A P St SED N Y Sy
o Lo i (Q0an | M Amsenonia 2Bl P H8O

Cewiberatuye: Hlow: .
Temperatute: ; Flow:

&

i sY

Dhalive; B
) N o = N M "
eceived By: £ W07 VIl \"w‘ D hnlrg |08 ] 2 0,
Batch Number (Office Ue Onlyy: ST

Wicrobac Laboratories, Ino.

| Nashville, TN 37211 615.242.1480 p 181B.242.5822 1 | wwaw.microbac.com

2631 Grangview Avenue

|
!




Microbac Laboratorles, inc,
¢noxvilie/Nashvilie Divisions

COOLER INSPECTION FORM # 10001.1

N& i}»& Bate/Time Received:

Client Name ;é:%

Wark Ordern 8o, of Samples:
Recelved By: ,E,wiw Chechiist Completed By:
Carrler: Fedex(.) UPS() Client{) Field Services(J  Other{ k
After-Hours Recelnt? Yas U No 0
Shipping container!n good conditlon? Yas U No [ NotPresent [J
Custody seals intact on cooler? ) Yes 3 No {3 NotPresent U
Custody sesls intact on samples? Yes 3 No [J Notpresent Tl
Chaln of custody present? Yes I No U
Chain of custody Includes proper client information? Yes 01 Neo O
Chain of custody Includes proper collection information and signatures? Yes B No O
Chain of custody Includes dates'and times of sample collectdon? ves I Ne O
thain of custody includes proper sample descriptions? Yes O Noe O3
Chain of custody agrees with sample tabels? ves [ No [I
Chain of custody identifles proper sample matrix? Yes @1 No O
Chain of custody identifles proper number of samples? Yes I3 No 0
Chain of custody Includes raquired analysis? ) Yes U No I
Chaln of custody signed whea relinguished and received? Yas 1 No O
Samples are in proper corgainers/bottles? Yes [0 Neo B3
Sample contalners are intact? Yes O No [
sufficient sample volurne collected for requested analysis? ves 1 No O
VOA vials for.aqueous samples have zero headspace? Yes [ No [ NotPresent T
samples recelved within holding times? Yes [0 No O
samples received on ice? ves 0 No O
sample properly preserved? Yes [ Ne O
if Mo, adjusted by? TratefTime:
Remarks:
ANY "ROT BEVALUATION REQUIRES CLIENY NOTIFICATION {exciuding AdterHours Racelplh i
Commants:

Effective Date: 05/05/11 FAshared files\Forms\Cooler Inspection Form #10001.1.pdf Page 1ofl



ictobac Laboratories, Inc.
Rooxville Division
505 E. Broudway Avense Maryville, TN 37804 865.977.1200 Pax:865.984.8616
Tei-Citles, TN 423.926.6385 | Nashville, TN $15.242.1480
werwaicrobac.oom
sexmesses@micrabac.com

CHEMISTRY - MICROBIOLOGY + FOOD BAFETY - CONBUMER PRODUCTS VRTER - AL VASTES - FODD - PHARMACEUTIONS - NUTRAGEUHCALS

CERTIFICATE OF ANALYSIEE
Brian Carter Drate Reportod: 282014
Adenus Waslewater Professionals Lraty Recsived: 21412014
844 Avigtion Parkway Goat $: RA13S
P

Smyma, TN 37187

Workorder: 1402428 Broject:  Daily BOD

Roporiing i
Result Units i Cwalifier Lamit Analyst Anolyzed Malhod

Analyke

MAPLE GREEN  Sampled: 02/11/2014 09:00
1402429-01 (Water)

2 Bicrobac Knoxville Divislon

Wet Chemislry
BOD-5 80.1 gl 1 200 JPA 0212020141640 SMS210 B2001
The data snd informustion oo Wils, and oihsy DEYING 2 § BNk the { vz and i uptsy sondibion BERaER
{hat ¥ is nol 1o be reprodieced wholly or inparl ising or other pusy withost app fomihe ¥
yaes and 2

USDA-EPA-NIDSH Tesling  Food Saritetion Comolilng  Chemica) amd

Page i of 2

1 % T

)]

werwasicrobac.com



Microbac Laboratories, Inc.

Knoxville Division

Tri-Citles, TN 423.926.6385 | Naslhwville, TN 615.242.1480
www.miceobac.com
tennesseefiimictobuc,com

505 E. Broadway Avenue Maryville, TN 37804 8659774200  Fuw:R65.984.8610

§ CHEMISTRY - MICROBIOLOGY - FOOD SAFETY - CONGUMER PRODUCTS WATER - AR - WASTES - FOOD - PHARMACEUTICALS - NUTRACEUTIGALS
CERTIFICATE OF ANALYSIS
Brian Carter Date Raported: 211872014
Adenus Wastewater Professionals Date Recsived: 201112014
849 Aviation Parkway Cust #: RAT38
Smyma, TN 37167 PO
Workorder: 1402428 Project:  Daily BOD
Certifications
Code Descrivton Humber Expivos
A2LABENY IS0 17025 KX fuod 313101 05/31/2015
AZLAB-NEH 1S 17025 NSH focd 3131.02 06/30/2014
Fi State of Florida Nelac Eg7oes (3012014
GA Ganorgin Dept Natural Resources 980 04/13720n4
NCENY NC Environmental 678 1213172013
T™_DW State of Ternessee TNO2017 04/30/2014
14130/2013

USDA US Depariment of Agriculture
Notes and Definitions '

DET Anaivie DETECTED

ND Analyte NOT DETECTED at or above the reporting fimit
MR Mot Reported

diy Serple cesults repoited o6 a dry weight basis

RPD italative Percent Ditforence

fdicrobac Laboratories. Inc. - Knoxville

e ol O
TR P
d \?g W& Y s

Danielle Abrams For Byron Evans, Project Manager

Thank you for your business, For any feedback please confact Ashley Moiris, af ashiey.morris@microbac.com. You may aiso confest Sean Hyde Chief

Operating Officer at sean.hyde@microbac.com or James Nokes, President, af james.nokes@microbac.com.

As roguiatory limits change frequeatly, Microbac acvises Ihe recipiont of this report to confien such fimits with $e eppropriste Federai, state, or locaf
authorities bafore anting In relfance on fhe reguiatory fimits provided,

The date eod information on thla, gnd offer aceompanying docur ¢ tonly the ph iyzad S i rendoret updn congilor WERMBER
that it is not to be reproducatt wholly or i par for adveriiging o other purposes withont spproval from the ety
LSRA-BPA-NIOSH Tasing  Food Samiation Corsulling Chemical and ysas and h

wewanicrobac.com tenaesseefluiceobsic, com

Page 2012
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Samplad: 021117201408

Adenus Wastewater Professionals

SAMPLE ( 1402429-01
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srobac Laborafories, Ine,

2631 Orandview Avenue | Nashvilie, TN 37211 6152421480 p | 815242 56221 |
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Microbac Laboratories, inc.
Knoxville/Nashville Divisions

COOLER INSPECTION FORM # 100011

Date/Time Recelved: zj 5 § g{&% @%? /

)

Clert Nama:

Work Order XLK@? “L\‘%ﬁ% No. of Samples: %

Recpived By 'y Chacklist Cornpleted By iﬁm /

f1ifiy-

Carrier FedEx{ } ) uPs{_) C!ientM Fleld Services{_} Other] 2

After-Hours Recelpt? Yes ©I No
Shipping contalner in good condition? Yes O No [ Not Prssent
Custody seals Intact on cooler? Yes [0 No {JNsot Presenlé
custady seals Intact on samples? Yas U Mo [ NotPresent [
Chain of custody present? Yes B No O
Chaln of custody Includes proper clfent information? Yes % No D
Chain of custedy Includes proper collection information and slgnatures? Yes & No O
Chaln of custody Includes dates and times of sample collection? Yes . No O
Chain of custady Includes proper sample descriptions? Yes # No O
Chain of custody agrees with sample labels? Yes ‘A Ne 03
Chain of custody Identifies proper sample matrix? Yes & No O
Chain of custody Identifies proper number of samplest Yes @, Ne (O
Chain of custody includes required analysis? ' Yes @  No U
Chain of custody signed when relinguished ahd recelved? Yes Bl Mo 0
Samples are In proper contalners/bottles? Yes 3 No O
Sample contalners are Intact? Yes ﬁ No i1
sufficlent sample volume eollected for reguested analysis? Yes ﬁ] No O
vOA vials for.aqueous samples have zero headspace? Yes [ No DI NotPresent ,ﬁl
Samples recetved within holding times? Yes ﬁ. Mo O
Samples received on lce? Yes f. No D
sample properly preserved? Yes f No O
# No, adjusted by? DatefTime:
Remarks:
ANY YNOT BVALUATION RECHERES CUENT NOTIFICATION (expiuding Alterdiours Recelolh §
Corpmants:

Effective Date; 05/05/11 Fishared files\Forms\Cooler Inspection Form #10001.1.pdf Page 1ofl



icrobac Laboratories, Inc.
Enonville Division
505 E. Broadway Avenve Macywille, TN 37804 8659771200 Fan:865.984.8616
Tei-Cities, TN 423.926.6385 | Nashville, TN 613.242.3480
wwwanicrobac.com
ensesses@micsobac.com

DHERMIETRY - SICHROBOLOGY « FOOK BAFETY - CONSUMER PRODUCTS WATER - AR - WARETES - FOOU - PHARMACEUTICALSE - NUTRAGEUTICALS

CERTIFICATE OF ANALYSIS

Brian Carter Date Reported: 21182014
Adenus Wastewster Professionals Date Recsived: 21112014
B48 Aviation Parkiway Gepet ¥ RA13H
Srewrna, TN 371487 B
Workorder: 1402428 Project:  Dally BOD
) . Reporting )
Anslvie Reswult Units fut) Gusifiar § semie Ansiyst Anslyzed Pwthod

MAPLE GREEN  Zampled: D2/11/2014 09:00
140242901 (Water}

Wet Chemistry
Anslvzed By: BMicrobas Kooxville Division
BOLE 8.1 ragd. 1 2.00 JPA SMBZ04 1840 EME210 B20
Tha dute and informedion an this, snd othey parning Tep only the £ and is rend wpove dition BEEEEER
et} Is nod o b reproduned wholy of in pat & iging of oifear purp witlat app } froin the
USDAERA-NIOEH Tosting  Food Sanitation Sonmlting {eat and Assulyens and |

Page 1 of2

werw. miczobac.conm eovesses{fniorobac.com



505 E. Broadway Avenue Maryville, TN 37804 863.977.7200

Microbac Laboratories, Inc.

Kaoxville Division

“Pri-Cities, TN 423.926.6383 | Noshvitle, TN 615.242.1480
werw.miciobac.eony
teunensee/@mictnbac.cont

Fax:865.984.8616

CHEMISTRY - IICROBIGLOSY - FOOU SAFETY - COMSUMER PRODUCTE -WMRTENR - 817 WASTES - FORD - FLARKACEUTICALS - BUTRACEUTICALS

CERTIFICATE OF ANALYSIS

Brian Carfer Diste Reported: 211812014
Adenus Wastewater Professionals Date Recelved: 21112014
849 Avigtion Parkwey Cust#: RA135
Sryrna, TN 37167 PO
Workorder: 1482428 Profect  Daily BOD

Certifications

Cods Descrinion Mumbaer Explrag

AZLAB-KNX 180 17025 KNX food 3131.01 05/31/2015

AZLAB-MSH IS0 17025 NSH food 3131.02 08/30/2014

Fi State of Flovida Nelac E87966 08/30/2014

GA Geogia Dept Natural Resources 980 0471312014

NCENV NC Environmental 678 127/31/2013

TH_DW State of Tennessee THO2017 043072014

USDA US Department of Agriculture 11/30/2013

Notes and Definitions

DET Analyte DETECTED

WD Angiyte NOT DETECTED at or above the raporing limit
R Not Reported

dry Sample resulis reported on a dry weight basis

RFD Relative Percent Difference

Microbac Laboratories, Inc. < Knoxville

&

Zen—

Hh:

Upiebhe S

Daniefle Abrams For Byron Evans, Project Manager

Thank you for your basipess For any feedback. pivase confect Ashiey Woris. at aahiey.s

Opsrating Officer at sean.iyde@micrnbac.com or James Nokes, President, of fames.nokes@mrolae.corm.

As ragulatory limits change Freouesdly. Microbac advises the mcipient of s rapost (o coatim such Bmits with the apnropricle Federd!, state, or locel

authoritios before actiag in refiante on the rogulatory fimits piovided,

cris@micvassc.coi. You may also conract Seen Hyde, Chiet

Tre date s:d information op is, and oiner & prayieg d t oy e sampke(s} anal il is rnderasd upon sondilion BERBER
that i is noi 16 02 reprodused wholy o fo par for adveriising or gther purp wanhout /Rpp i frorm the laboratory
UBDA EPARIDSH Tostlng  Food Soniteion Consutibly  Chema! and Mirobiddogh iyse6 and ¢ 1

www.miceobac.com renuessee@mictobac.com

Page 20of2



Il

Sampled: 02/11/2014 09:00

Adenus Wastewater Professionals

SAMPLE € 1402428-01
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iorobac Laboratores, Inc,

]
2631 Grandview Avenwe | Nashville, TN 37211 | 8152421480 p [ 818.242.6522 ¢



Microbac Laboratories, inc,
Knoxville/Nashville Divisions

COOLER INSPECTION FORM # 10001.1

0944

Chient Name: A FEALLIS Date/Time Recelvad: 2} ] 55
Work Orden RL}%@@\%’%& fo. of Samples; ‘g

ResevedBy AL Checklist Cofpleted By: L Ll § P4
Carrier PedBx{} UPS{) czsentﬁ Field Services(_)  Otherl }

After-Hours Recelpt? Yes I No

Shipping contalner In good candition? Yes O No L1 Not Present é
Custody seals Intact on cooler? Yes [3  No [3 NotPresent
Custody seals Intact on samples? ves [1  No £ NotPresent K
Chaln of custody present? Yes E{ Ne O

Chaln of gustody Includas proper client infarmation? Yes & No O

chaln of custody Includes proper collectlon nformation and slgnatures? Yes B No U

Chain of custody includes dates and times of sample collaction? Yes . Ne O

Chatin of custody Includes proper sample descriptions? Yes & No O

Chain of custody agrees with sample tabels? Yes ¥ No

Chain of custody Identifies proper sample matrix? Yos .. No (I

Chain of custody identifies proper nurnber of samples? Yes yl« No [

Chain of custody Includes required analysis? ' Yes 3@ No ©f

thain of custody signed when relinquished and recelved? Yes B Ne OO

Samples are in proper containers/bottles? h Yes J Ne D

Sample containers are intact? Yos ﬁ Mo I3

sufficient sample volume collected for reguested analysis? Yas gl No [

VOA vials for,aqueous samples have zero headspace? Yes O No [ Not Present K
samples recelved within hotding thnes? Yes ﬂ, No [

Samples received on ice? Yes . No [

Sample properly preserved? Yes L No O

# Now, adiusted by? Date/ Thne:
Rermarks:
; SNY "NOY BYALUATION REQUIRES CLIENT NOTIFIGATION fexchuding AfterHours Recelpll. §
Commants:

Effective Date; 05/05/11 Fi\shared files\Forms\Cooler inspection Form 810001, L.pdf Page 10f1



Microbac Laboratories, Inc.

Enoxville Division

505 E. Brosdway Avenuve Muaryeills, TIN 37804 865.977.1200 Faw:865.984.8616
FeiCities, TN 423.926.4385 | Nashville, TN §15.242.1480

syorsw.ariceobac.com
@ 3, N,
g CHEMISTRY - MICROBIOLOGY - FOOD BAFETY - CONBUMER PRODUCTS WRTER - AIR - VISTES - FOOD - PHARMADEUTIDALS - NUTRACEUTICALS
CERTIFICATE OF ANALYSIS
Brian Carler Drate Reporbed: 211812014
Adenus Wastewster Professionals Date Bacelved: 201212014
848 Aviation Parlwvay Gt #: RA135
8myrna, TN 37167 POR
Workordar: 1402477 Project  Daily BOD
Roporting
Analyie Rozwit Units i Quatifisr st Anglyst Anslyred

BMAPLE OGREEN Sampled: 02/12/2014 08:45
140247701 {WWater)
Wet Chamistey
Anslyzed By: Bierabae Knoxville Division
BON.E R mgll 1 280 SRS DRS04 800 SEAB2I0 Be200
The dats and Inforrmetion an Bids, and other PERY orly e and is ugon
that &t is nut 0 ba reprotiuced whally or i par i ar other purg weithaut app from th ¥
USDA-EPA-RIOSH Yesthg  Pood & Chamicst ang i sl
Page {of2
% &5 rter NESE

www.pdorobse.oom




Microbac Laboratories, Inc.
Eooxville Division
505 B, Broadway Aveune Maryville, TN 37804 865.977.1200 Fax:B65.981.8616
Tri-Citics, TN 423.926.6385 | Nashville, TN 615.242.1480
www.nictobac.com
tennesseel@imiceobac.com

CHEMISTRY - MICROBIOLOGY - FOOD SAFETY - CONSUMER PRODUSTS WATER - AIR - WASTES - FOOD - PHARMACEUTICALS - NUTRACEUTICALE

CERTIFICATE OF ANALYSIS

Brian Carter Date Reported: 211812014
Adenus Wastewater Professionals Date Received: 211212014
849 Aviation Parkway Cust#: RA135
Smyrna, TN 37167 PO
Workorder: 1402477 Project:  Daily BOD

Cerlifications

Lsade Descrintion Humboy Exnires

A2LAB-KNX 180 17025 KNX food 3131.01 05/31/2015

AZLAB-NSH IS0 17025 NSH food 3131.02 06/30/2014

2] Stute of Florida Nelaz E87966 06/30/2014

GA Georgia Dept Natural Resources 981 041372014

NCENV NC Envirenmentai 678 1213172013

TH DWW State of Tennessee TNQ2017 04/30/2014

LISDA US Department of Agriculture 11130/2013

Motes and Definitions

DEY Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit
MR Mot Reported

dry Sample results reported on a dry weight basis

RPD Relative Parcent Difference

Microbac Laboratoties. no. - Knoxvifle

Danislle Abrams For Byren BEvans, Project Menager

Thank you for vour Lusimoss For any feedback. plesse contect Ashley Morris, al ashleymoris@microbac.com. You may also confact Sean Hyde, Chist
Querating Oficer af sean fryds@microdac.com or James Mokes, Fresident, af james.nokes@miceabac.corn.

As reguiatory limits change frequently, Microbac advises the recipient of this report to confirm such fimifs with the appropriate Fedsial. stele. or ocat
authorities before acting in reffance on the regufatory limits provided.

The data aag Inforration an this, ead athel aeeompanyiag & pr anly the 8 rad and 1s randwerad tpon condiion MRS RER
tnat £ 15 7ot fo be repreduces wholly or in part for sdvertising of othar purposes withcut approval frem the lebetatory.
LIUNAEAGANIOSH Toating  Food Sasiation Consuling  Chendeal and Microbisioglent Analyesas and ]

Page2of2

wwwanicrobac.com tenncsseeiwmicrobac.com



POMICROBAC®

1 s;}%??‘;gf 1 Sampled: 02/12/2014 08:45
2 PR
SAMPLE riue Yvastewater Professionals

oot oo I Her ROV WM B w2 8
Protect Number / Title: Dradly BOD MA Py nf
K o F 3 Nl R o & 8 NI
Contact/Addrens: Belen Cartes/ Adenus
5 N LN P

Dresired Tosnasound Tioae:

g N s e )

. et
kA et &y 08
W BOD 1000wl P [one

SN e RS e S S S TR e g S B }i%&iﬁ YA ENPRRATOREY
Sample Collected Byt~ P {aiidnd ef5

Delivered to Lab By: e /7 oo gg;i{?’i - S
Received By: V11 YV . ] ) o -

Batch Number (Oflice Use Only):

Microbac Laborslodes, inc. o ]
2634 Grandview Avenue | Neshville, TN 372111 615.242,4480 p | 615.242.55221 | www.microbac.com




Microbac Laboratories, Inc,
Knoxville/Nashville Divisions

COOLER INSPECTION FORM # 10001.1

Client Neme: tiste/Time fecelved: {}%XEME %“”‘% Q80

Work Orden QE g’s% @E}%%’)} Ho. of Samples: A
Li, Checklist Completed By: Do/ ﬁ?gzé ?Jg §L§

Racalved By
Carrler; FedEx(_) UPS{) C!§ent\‘¥{; Field Services( ) Other{:
After-Hours Recelpt? Yes O No
Shipping contalner in good condltfon? Yes [ No I dot Present ﬁ.
Custody sesls Intact on cooler? Yes [1  No [ NotPresent
Custogy seals intact on samples? Yes 1 No T NotPresent
Chain of custody present? Yos (B~ No .
Chaln of custody Includes proper cllent Information? Yes B Ne O
Chaln of custody Inchdes proper collection information and signatures? Yes I Ne D
Chain of custody Includes dates and times of sample collection? Yes B No O
Chaln of custody Includes proper sample descriptions? ves W Ne O
Chain of custody sgrees with sample labels? Yes # no D
Chaln of custody identifles proper sample mawrix? Yes B . No U
Chain of custody Identifies proper numbér of samples? Yas ﬁ’ No U
Chain of custody Includes required analysis? ‘ Yes @ No O
Chaln of custody signed when relinquished and received? Yes & No o
Samples are In proper contalners/botties? Yes W No O
Sample cortalners are intact? vez B No O
Sufficlent sample volume collected for requested apalysis? Yes ¥ No H
VOA vials for,aqueous samples have zefo headspace? Yes [1 No LI WotPresent §
Samples received within holding times? Yos @ No U
Samples recelved on ice? Yes ¥ No O
Sample properly presetved? Yes @‘ No I
if No, adiusted by? Dratlef Thme:
Rermnarks:
ANY "NOY EVALUATION REQUIRES CLIENT MOTIFICATION {excluding AdlerHours Recelptl,
Commeants:

Effective Date: 05/05/11 FAshared fles\Forms\Cooler Inspection Form #10001.1.pdf Page 1 of 1




Frong Roy Denney <Roy.Denney@adenus.com>

Sent: Monday, March 24, 2014 11:56 AM

Te: ‘Brad Harris'; 'annmorbit@tn.gov’

Subiect: Maple Green Lab Results 0CG14-0019

Altachments: 1404379_1 Email L1_Multiple_Sample_Per_Page 03 21 2014 0034.pdf; 1404281_1 Email

L1_Multiple_Sample_Per_Page 03 20 2014 0126.pdf; 1404175_1 Email L1
_Multiple_Sample_Per_Page 03 18 2014 2354.pdf

Brad,
Fve attached the lab data for last week. For the samples grabbed on the 12%, Sample A is from the pump building after
the level rose enough to flow into the outlet riser. Sample B is from the same sample location previously used at the

lagoon. Subsequent samples are from the Pump House.

The level In the lagoon is at the point where it will be necessary to go to drip irrigation to minimize storage in the lagoon
and . We will begin utilizing the drip to maintain the 6ft level described in the PER.

Regards,

Roy

iﬁgg

PR RN, |

Roy Denney, P.E.
TG

Adesnus Group, LLC | 849 Avigtion Plowy, Smiyrna, TN 37167
Dirgct: +1 615.220.7176 | Toll Free: +1 888.4.ADENUS Extz 150 | Mobile: 8§15.691.2913 | Fax: 615.320.7207



ctobac Laboratories, Inc.
Enowgville Divigion
505 E. Broadway Averwe Marywille, TN 37804 865.977.1280 Fox:865.984.86%6
Tei-Cives, TN 423.926.6385 | WNashville, TH 615.242.1480
www.asiceobac.com
tennessee@raicrobas.com

% CHEMISTRY - BICROBIOLOGY - FOOD SAFETY - CONSUMER PRODUCTR -WATER - AIR - WEBSTES - FOOUD - PHARMACEUTICALS - RUTRACEUTIGALS

CERTIFICATE OF ANALYSES
Brian Carter Date Reported: 3212014
Adenus Wastewster Professionals Date Hsccheed: 31372014
848 Avialion Parkway Cust# RA13S
Srraana, TN 37187 B
Wiorkorder: 1404378 Profect  Maple Green
a v
Anaiyte Resuit Untts D Qualifier  pa E;‘@ Anatyst Anatyzed Hathod

Manie Groen Sampled: Q31312014 09:00
1404378-01 (Water}

Wet Chemiatry
Srnalyred By: Mlerobae Knoxvitle Bivislon
BOLE £3.4 ngdl 1 200 s (EBN4R014 199D SIS0 52001
The data and information on this, and otbsr gng o 3 only the hpred B is o suevition NEHEBR
hat i % nod 00 be reproaduted whally of in past or sdweriising or ather | withou! approval from the

USDA-EPANIOSH Tasting  Food i and 1 Asratyses and R

Pagetof2

worw.icrohan.com g (et L CRENS



Microbac Laboratories, Inc.
Kooxville Division

Tei-Cities, TN 123.926.6385 | Nastwville, TN 615.242.1480
veww. microbic.com
tenpessee@microbac.com

505 E. Broadway Avenue Mayville, TIN 37804 865.977.1200 Pax:B65.984.8616

f CHEMISTRY - MICROBIGLOGY - FOOD SAFETY - CONSUMER PRODUCTS -WATER - AIR - WASTES - FOOD - PHARMACEUTICALS - NUTRACEUTICALS
CERTIFICATE OF ARALYSIS
Brian Carter Uiate Reported: AHHI2014
Adenus Wastewater Professionals Date Received: 3/13/2014
848 Aviation Parkway Cust#: RA135
Smyma, TN 37167 POE:
Workorder: 1404379 Project:  Maple Green
Certifications
Lods Descrinton Bumbsr Expives
AZLAB-KNX 1SO 17025 KNX food 3131.01 05/31/2015
A2L AB-NSH 180 17025 NSH food 3131.02 08/30/2014
FL State of Florida NELAC E87966 08/30/2014
GA Georgia Dept Natural Resourcss 880 0471312014
NCENY NC Environmental 878 12/31/2013
TN_DW Siate of Tennessee TNO201T 04/30/2014
USDA US Depeariraent of Agricutture 1173042013

totes and Definitons

R Duplicate RPD i outside of acceptance limits.
LET Analyle DEYECTED

ND Analyte NOT DEYECTED at o above the repeiting it
NR Not Reported

dry Sample results reported on a dry weight basis

RPD Relative Percent Difference

Microbac Laboratories, Inc. - Knoxville
S5

&
r
gm» r— «” £ &“‘W =7

*@“"' ;gﬁg\&w@ﬁ ‘W’@ " wgia*""w

Brian Richard, Project Manager

thank you for your busingss. For eny Ffesdback, please conlact Ashlsy Morrs, ot ashley.momris@microbac.com. You may also coplact Trever Boyce,

Fresitient, at irevor.boyce@microbac.com.

As regulatory finits change frequently, Microbac advises the reciplent of this report to confirm such limifs with the appropriate Federal, siste, or locsl

authorities before acting in reflance on the reguiatory fmits provided.

The date and informaton on thix, ani ether ying docteneits. o

niokae) anavzed snd s apan candition

MERRER

Wt # i5 162 30 be raproducad wholly of it par S advatiizing or other purposes wilkaw appreve fon the laboratory.

LIBDA EPANIOSH Tasting  Food Sanitation Conaulling  Chamtiont and Misrobintoglzal Analyses prd Ragasrch

www.microbac.com

ennessee@microbac.com

Page20of2



1404379031 Sampled: 03/13/2014 09:00
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Microbae Laboratories, Inc.

2631 Grandview Avenua | Nashville, TN 37211} 815.242.1480 p | 615.242.8522%




Microbac Laboratories, Inc.
Knoxville/Nashville Divisions

COOLER INSPECTION FORM # 10001.1

g‘é&g Date/Tine Recelved: 'ﬂg £e% ; g‘i"ag" {@QE‘@

e

Client Name:

work order: 1404 299 Mo of Samples: 1 .
Received By: ;Li,/ Chaeckiist Completad By: @;‘“’ / 3 ff / % :f j 533

Carrler: FedEx{_) UPS{) Ciien?{ o Field Services{_} Ctherl )t

Afrer-Hours Receipt? Yes &3 No (ﬁ"\
Shipping contalner in good condition? Yes [ No LI net Present
Custody seals Intact on cocler? Yas [ No I Not Presant £
Custody seals intact on samples? Yes [ No [3 Not Present
Chain of custody present? Yes f- No O
Chain of custody Includes proper client information? Yas Eﬁ“ No OO
Chain of custody includes proper collection Information and signatures? Yes @# Ne O
Chair of custody Includes dates and times of sample collection? Yas & No U
Chain of custody Includes proper sample descriptions? Yes Eﬁ No 3
Chaln of custody agrees with sample labels? Yes Zg No OO
Chain of custody identifies proper sarmple matrix? Yes # No I
Chain of custody identifles proper number of samples? Yes & No O
Chain of custody includes required analysis? : Yes ©f No I
Chain of custody signed when relinquished and recelved? Yes B No O
Samples are In proper containers/bottles? Yes [+ No U
Sample containers are intact? Yes B No O
Sufficient sample volume collected for requested analysis? Yas [ No [
VOA vials for agueous samgles have zero headspace? Yes U No [T NotPrasent AL
Samples received within holding times? Yes B+ No O
Samples recelved on ice? i Yes B No [
Sample properly preserved? Yos #& No II
if No, adiusted by? . . DatefTima:
Remarks: |

i ANY "NO” EVALUATION REQUIRES CLIENT NOTIFICATION (wwluding After-Hours Recelpth, ;

Comments:

Effective Date: 05/05/11 £Ashared files\Forms\Cooler inspection Form #10001. 1pdf Pagelofl



crobac Laboratories, Inc.
Enoxville Division
505 E. Broadway Avenus Masyville, TIN 37804 8859771300 Fax865.984.8618
Tei-Gities, TN 423.926.6385 | Nashville, T 6152421480
wewamicrobac.com
semassess@nuvrobacoum

E CHEMISTRY - MICROBIOLOGY « FOOD SAFETY - CONSUMER PRODUCTS AWRTER - AIR - WASTES - FODD - PHARMACEUTICALS - NUTRACEUTICALS
CERTIFICATE OF ANALYSIS

Brian Carler Date Boported: 320/2014
Adanus Wastewster Professionals Date Receleed: 272014
848 Aviation Parkwsay Suat ¥ RA138
Smyrne, TN 37187 PO

Workorder: 1404284 Project:  Maple Green

! - K Reporting
Srnmiyte Razoll Units ol Gusifler ¢ st Analyst Analyzed

Raple Graen & Sampled: 0322074 05:00

140428101 [Wator}

Wat Chomistry
Annlvred By: Blorobac Knoxville Divisien
BOD-6 4.8 mgil 1 2.00 JPA GBASR014 1700 SKB210 B-2001
Maple Green B Sampled: 03A1272014 00:00
4404284-02 (Waler)
Wat Chemiatry
. Analyred By: Bicrphac Knowville Division
BODLE 387 g/l 1 200 P4 O3M3EN4 T80 EME210 B-2001

The dets snd Informetion on this, and other only the dant s 3 upon sondlion NERSER
thitt # i ned 15 be repreduest wholly of in part R of oifigr purp wAthoud appe o the
UBSDA-EFA-NIGBH Tesling  Food L& it e ieal and M 1lyses and |

Page 1 of2

)
5




Microbac Laboratories, Inc.

Kaaxville Division

505 E. Broadway Avesue Maeyville, TN 37804 865.977.7200 Pax:865.984.8616

Tei-Cities, TN 423.926.6385 | Nastwille, TN 615.242.1480
www.microbac.com
tennesseefnucrobac.com

CHEMISTRY - MICROBICLOGY - FOOD SAFETY - CONSUMER PRODUCTS WATER - AIR - WASTES - FOUD - PHARMACEUTICALS - NUTRACEUTICALS vg

CERTIFICATE OF ANALYSIS

Biian Carter Date Reported: 3/20/2014
Adenns Wastowater Professionals Dats Received: 311212014
848 Aviation Farkway Cust#: RA135
Smyrna, TN 37167 PO
Workorder: 1404281 Project:  Maple Green

Certifications

Cotle Description Mumber Eupiras

AZLAB-KNX IS0 17025 KNX food 3131.01 051312015

AglAR-NSH 150 17028 NSH food 3131.02 06130/2014

FL State of Florida NELAG 87966 0613012014

GA Georgla Dept Natural Resources 980 04/13/2014

NCENY NC Environmental 678 12/31/2013

TN_DW State of Tennessee TNO2017 04/30/2014

USHA US Depariment of Agriculture 11/3072013

Notes and Definitions

DET Analyte DETECTED

NI Analyte NOT DETECTED at or above the reporiing limit
NR Not Reported

dry Sample resulis reported on a dry welght basis

RPD Relative Percert Difference

Microbac isboratories, Inc - Knoxville

Séat

g,

P

st

x

o S, g
(o LA

\‘,}s“‘“sfy %

G A

Brian Richard, Praject Manager

Thank you for your business, For any feebsck dsess contact Ashiey Moris, at ashley.moris@microbac.com. You may afso contact Trevor Boyce,
President, at trevor.boyce@microbac.com.

A8 reguistory fnits change freguently, Microbac advisss the recipient of this report fo confirm such fmits with the appropriste Federal, stale, or local
apthoritip: before acting is reiiznce on the reguiatory fimits provided.

The drta gad information on Hhis, amd othar
that

panyin) s, Top anfy i {3 1 ang 1s saod upan condtion BENBER
not to be reproaucad whelly or I pan for advertisng of othee purp without approval trom the oy,
AESANIGSH Tosting  Feod Bankation Sonsulting  Chentieat and & iclogical Analyeas end F

www.mictobac.com tenuesseetmicrobac.cou

Page2¢0f2



1404281-01 Samplad: D84 2/201 :
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Microbae Laboralories, Inc.

2631 Grandview Avenue | Nashville, TN 37211 ] 515.242.1480 p | 615.242.5522 1 | www.microbac.com



Microbac Laboratories, Inc.
Knoxville/Nashville Divisions

COGLER INSPECTION FORM # 100011

,,?{jéi% Date/Time Recaived:

Client Name:
Work Order: §‘€%‘§:} 4251 No. of Samples:
Received By L, i"’ Checklist Complated By:

Carriers FedEx(_) UPS{) Ciientg;_ Field Services{ ) Other{ b

No ﬁ}u

After-Hours Recelpt? Yes [
Shipping contalner in good condition? Yes [ No [ NotPresent %
Custody seals Intact on cooler? Yes [ No [ NotPresent
Custody seals intact on samples? Yes OO No U NotPresent B
Chain of custody present? : Yes & No O
Chain of custody Includes proper cllent information? Yes B No O
Chain of custody Includes proper collection information and slgnatures? Yes # No [
Chain of custody includes dates and times of samgple collection? Yes B No O
Chain of custody Includes proper sample descriptions? Yes B WNo O
Chaln of custotly agreas with sample labels? Yes B HNo O
Chain of custody identifies proper sample matrix? Yes EI  No O
Chaln of custody identifies proper number of samples? Yes Bt No O
Chaln of custody includes required analysis? Yes Q’ Mo 1
Chaln of custody signed when relinquished and received? Yes B No U
Samples are in proper containers/bottles? Yes $& No O
Sample containers are intact? Yes £ no O
sufficient sample volume collected for requested analysis? Yes B No D
VOA vials for aqueous samples have zero heatlspare? Yes [ No [I NetPrasent 9.
Samples received within holding times? Yes B No fI
Samples received on jce? Yes BL No [
Sample properly preserved? Yes @(« No O
if No, adiusied by? Date/Time:
Remarks:
ANY "ROT EVALUATION REQUIRES CLIENT NOTIFICATION laxcluding After-Hours Recelpl). §
Comments:

Fffective Date: 05/05/11 F\shared files\Forms\Cooler Inspection Form #10001,1.pdf Pagelofl



crobac Laboratories, Inc.
Enoxville Division
508 E. Broadway Avesue Maryville, TN 37804 855.977.1200 Fax:865.984.8616
Te-Citien, TN 423.926.6385 | Nushville, TN ¢15.242.3480
www.aaicrobac.com
ennesseei@microhag.com

CHEMISTRY - FUCROBIOLOGY - FOOD SAFETY - CONSUMER FRODUDTS -WATER - AIR - WASTES - FOOD - PHARMAUEUTICALE - NUTRAGEUTICALS i
CERTIFICATE OF ANALYSIS
Brian Carler fiate Reporbad: 3718/2014
Adenus Wastewaler Professionals Date Revshed: 31172014
849 Aviation Parkway Cust & RA138
Smyma, TH 37167 PO%
Workorder: 1484478 Project  Maple Green
) Heporting
Analyte . Resull Unita o Guaiffier Lt Anslyat Anglyzed Hathod

Heple Bresn  Sampled: 031172014 8842

$4041758-01 (Wabr}

Wat Chemistry
Analyzed By: Misrobae Knoxville Division
BODE 43.8 il 4 2.80 B o304 1R SME210 B-2001
“Yha deta and nfeaeation oa s, and elher g o t urty the § fyred and & upan LriRion ERNREYS
it B s net do Be veprosuned whnly oF B part & ar pitver p witheut ap Fom ihe
LSDA-ERAHICEN Testing Food s Gonaulting joat gnd M Ingioal tyens g

Page 1of2
waw.microbuo. @lemiors o




Microbac Laboratories, Inc.

Kuoxville Division

Tei-Cides, TN 423,926.6385 | Nashville, TN 615.242.1480
www.microbac,com
tennessec@amicrobac.com

505 B, Broadway Avenue Muryville, TN 37804 865.977.1206 Fax:865.984.8616

CHERIRTRY - MICROBIOLOGY - FOOD SAFETY - CONSUMER PRODUGTS “WATER - AR WASTES - FOOD - PHARMACEUTICALS - NUTRACEUTICALS

CERTIFICATE OF ANALYSIS

Brian Carter Daie Reported: 3/18/2014
Adenus Wastewater Professionals ’ Date Recelved: 31112014
849 Aviation Parkway Cust @ RA135
Smyrna, TN 37167 PO
Workorder: 1404175 Froject:  Maple Green

Certifications

Cods Desceiption Numbar Expires

AZLAB-KNX ISC 17025 KNX food 3131.01 05/31/2015

AZL AB-NSH 180 17025 NSH foud 3131.02 06/30/2014

FL State of Florida NELAC E87968 06/30/2014

GA Georgia Dept Natural Resources 980 (0411372014

NCENV NC Environmaniai 878 1213172013

TN DWW State of Tennassee TNO2017 04/30/2014

UsSDA US Department of Agriculture 11/30/2013

Motes and Definitions

DET Anslyte DETECTED

[in] Analyte NOT DETECTED at or abova the reporting limit
NR Not Reported

dry Sample resulls reported on a dry weight basis

RPD Relative Percent Difference

Microbac Laboratories, Inc. - Knoxville

Y o5
S SOF s
*;ng L, si‘;}“ f{g@’ ‘,:
ER S %ﬁjﬁg’ &
et S Dol G kwwz‘g“”
L

Brian Richard, Project Manager

Thank you Yor your business. For any feedback, plesse contact Ashiey Momis, st eshloy.moris@microbac.com. You may also contact Trevor Boyos,

President, at frevor.boyce@microbac.com.

As regulatory limits change frequently, Microbac acdvises the recipient of this report to confirm such imits with the appropriete Federal, stats, or focal
authorities before acting In reliance on the regulatory limits provided.

Tha data and information oo s, and olher secompsnyng Socumenis. repragant aniy tha A {andls d upon BEERER
that § 15 not to ba reproduced whely or in pan {or sadvaitising or other purposae withow approvsl fram the igharatory. .
USDAEPANIOSH Tasling  Fadd Samiation Consuting  Chemica! end Micrebiologlcal yses and R:

www.microbac.com tenncesee@microbac.com

Page 20f2



MICROBACS
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Microbac Laboratories, Inc,
Knoxville/Nashville Divisions

COOLER INSPECTION FORM # 100013

{j{ § DatefTime Recelved: s:%;j ﬁ £ ffr ' %L‘
Work Order; 14 04 i ?’% 8o, of Samples: §
Received By: g,.» g..w Checklist Completed Byt L}V’ / f:%gj fJ { jj / s

Carrier: FedEx( ) UPS{) Ciieag’ﬁ Fleld Services{ ) Other( )

Client Mame;

After-Hours Receipt? Yes I3 No lj,?\
Shipping container in good condition? Yes ©1  No [ NotPresent DK,
Custody seals intact on cooler? ¥es [ No [ NotPresent BC
Custody seals intact on samples? Yas 13 No [J notPresent BS.
Chain of custody present? Yes . No O
Chain of custody includes proper client Information? Yes B~ No O
Chain of custody Includes proper coliection information and signatures? Yes £ No [
Chain of custody includes dates and times of sample collection? Yes [ No ©
Chain of custody includes proper sample descriptions? Yes B+ No [
Chain of custody agrees with sample fabels? Yes [ No
Chain of custody identifies proper sample matrix? Yes £ No O
Chaln of custody identifies proper number of samples? Yes £ No D
Chaln of custody includes required analysis? Yes A& No O
Chain of custody signed when relinquished and received? Yes (# No O
Samples are in proper containers/bottles? Yes B No DI
Sample containers are intact? Yes & No
Sufficient sample volume collected for requested analysis? Yes ¥ No O
VOA vials for agueous samples have zero headspace? Yes [3  No [ NotPresent K
Samples recelved within holding times? Yes B No O
Samples recelved on ice? Yes f No O
Sample properly preserved? Yeg BY No O
if No, adjusted by? Dade/Time:
Remarks:

§ ARY “NO”" EVALUATION REQUIRES CLIENTY NOTIFICATION {exciuding After-Hours Rousiptl. i

Comments:

Effective Date; 05/05/11 FA\shared files\Forms\Cooler inspection Form #10001.1.pdf Page 1of1l



Frone Roy Denney <Roy.Denney@adenus.com>

Sant: Monday, March 24, 2014 12:21 PM

Teo: ‘annumorbitt@trngov'

Subject: . Maple Green Lab Results OCG14-0018

Astachments: 1404379_1 Email L1_Multiple_Sample_Per_Page 03 21 2014 0034.pdf; 1404281_1 Email

L1_Multiple_Sample_Per_Page 03 20 2014 0126.pdf; 1404175 _1 Email L1
_Mutltiple_Sample_Per_Page 03 18 2014 2354.pdf

Ann,
Sorry, failed to copy.

Roy

R ey

Roy Denney, P.E.
O

ems@p

Adenus Group, LLC 1 895 Aviation Pkwy, Stywmna, TR 37167
Direet: +1 815.220.7176 | Toll Free: +1 8884 ADENUS Bxiz 150 | Mobile: 815.681.2913 ¢ Fax: 615.220.7207

From: Roy Denney [mallto:Rov.Denney@®adenus.com]
Sent: Monday, March 24, 2014 11:56 AM

To: 'Brad Harrls'; ‘ann.morbit@tn.gov

Subject: Maple Green Lab Results OCG14-0019

Brad,

Pve attached the lab data for last week. For the samples grabbed on the 12" Sample A is from the pump building after
the level rose enough to flow into the outlet riser. Sample B is from the same sample location previously used at the
lagoon. Subsequent sarnples are from the Pump House.

The level In the lagoon is at the point where It wlil be necessary to go to drip irrigation to minimize storage in the lagoon
and . We will begin utilizing the drip to maintain the 6ft level described in the PER.

Regards,

Roy

62
SN

Roy @mme@; P.E.

TN

Adenus Group, LLC | 848 Aviation Pkwy, Smyrna, TH 37167
Divect: +1 B15.220.7176 | Toll Free: +1 BES.4.ADENUS BExt: 150 | Mobile: 815.681.2913 | Fax: §15.220.7207



Frome Roy Denney <Roy.Denney®@adenus.com>

i Wednesday, March 26, 2014 11:53 AM
Taoe *Brad Harris'
Subject: FWS Wetlands
Attachments: 20140326107004848.pdf
Brad,

| have reviewed the case studies and pilots you mentioned vesterday. From a first look it appears that several key factors
are substantially different. The SUD system is a much shallower system with the majority of the surface area limited to 6
inches of depth. The “pouls” are only 3 Tt deep. While the areal loading rate is significantly lower, the hydraulic
detention time is about the same and the shallow design could potentially lead to limitations. The depth used in their
design isn’t wrong, rather one of many aliernatives that are out there.

Although the difference between 30mg/L BOD to 9 mg/L and 150mg/L to 45mg/L may seem large the natural log
reduction is the same in both cases, 1.204.

It is important to remember the biological reaction is a first order reaction rate so different ranges of treatment will see
different treatment requirements, Ultimately the equation is fairly conservative, I've attached the worksheet with the
criteria used in planning the SUD wetland, You'll see it actually calls for a higher surface area, using the model we've
worked with to get area for the Sewanee project, it calls for a 36 acre treatment area.

The areal loading rates are highly subjective and large shallow marshes would increase the volume required by
increasing the vegetation density.

The system we've proposed should be sufficient to treat summaer flows with only one cell in operation. At current site
Hows Into Maple Green a single treatment cell should be sufficient to about 5 degrees Celsius.

As | mentioned the | did not intend for the aeration to be a primary mechanism in the treatment capacity of this system.
It is sized with rather traditional design considerations. The aeration concept is intended as a method of improving upon

the standard design, however such conditions would be closely monitors for the purposes of establishing a superior level
of treatment and the eventual increase in capacity, not as a basis of the proposed design capacity.

s Bpoom g

With regard to ulilizing the system in series. Most designs we've seen for wetlands allow for series or parallel use. Since
they are commonly used for tertiary treatment there is no anticipated issue with a similar use after a wetland system.

Finally our design should allow for easy routine maintenance allowing for the easy removal of detritus and vegetation.
If there are further questions please don’t hesitate to ask.
Thanks,

Roy

enu

Roy B@ﬂﬂ@?ﬁ P.E.
CTo




Adenus Group, LLC | 849 Aviation Pkwy, Smyrna, TN 37167
Direct: +1 615.220.7176 | Toll Frea: +1 BEB.4. ADENUS BExt: 150 | Mobile: 815.691.2913 | Fax: 615.220.7207



Fuh Waegiand Sizing

Variables

metric
BOD influen 30jme/t 30 g/l
1 call BOD eff, 15img/l A5{mg/t
BOD Limit Sleagil. img/l
Flow 100000D1GPD 773,583 Day
dapth 0.5t 0,351
k20 factor 0678 drl
Theta 1.06¢
Azpect Ratio X1 3
HOTOSity 08¢
Ground Loading 21.181lb/sq foot
1 MG Bite
Light Yegiation
& inch depth
Blrngfl B0 nfluert
Seng/l Effluent

Single pass ramoval
Sizing . (Temperature { 1 5 ki) 15 20 251 30
Farhenheit ] 425 50 55 88 77 86
Ares Ha 11.043 8.747 5.538 4,884 3.650 2727
Aren acre I8 21805 16.145 12,064 3015 6.737
Length 628321 580,10 484,170 418340 36180, 3127058
Width i 2184.04) 4188787 1680290 1452.51] 1285511 20854D|. 92828
;
Dyel Pass 1 -
Temperature { 1 G piel 15 20 25 20
siing
Ares Ha 8.508 5.358 5.036 3,783 2.812 2,301 1.570
Area acre 24015 1708 12438 9.295 6.945 5.180 3.878
Langth e 552.39 472511 42488F 367.37 327,571 274520 23731
Width 113 1657.361 1432.52] 127493 110241 852.71% B23.56 71192
tf-!’.’f
Duel Pass 2
Termperature £ 1 ] 0 15 20 25 20
Sizing
Area Ha 6270 4,685 2711 2773 2072 1.548 1.157
Area aore 15487 11,573 8.167 £.850 5.119 3.825 2,858
Langth 9 474.21] 40893, 38483 31837  272.82] 235671 20372
Witdth i 1422,620 122977 1004480 94612 81787 70700 611.18
HAT: 5946522 2.630186




Roy Denney <Roy.Denney@adenus.com>

Monday, March 31, 2014 1:14 PM

‘Brad Harris'; "ann.morbitt@tn.gov’

Subject: Maple Green BODS

Attachments: 1404580_1 Email L1_Multiple_Sample_Per_Page 03 24 2014 2215.pdf; 1404672 1 Email
L1_Multiple_Sample_Per_Page 03 25 2014 1839.pdf; 1404870_1 Email L1
_Multiple_Sample_Per_Page 03 28 2014 1147 pdf; 1404800_1 Email L1
_Multiple_Sample_Per_Page 03 28 2014 1148.pdf

Brad, Ann,
please see attached results for the treatment at Maple Green,
With the exception of Sample 1404870, ali results have been below the permit limits.

If this weelk’s results show we are achieving the treatment limits, we intend to reduce sampling of the lagoon to
monthly.

Kind Regards,

Roy Denney

Roy Denney, P.E.
ale

Adenus Group, LLC | B49 Aviation Pkwy, Smyrna, TR 37167 )
Civect: +1 £15.220.7176 | Toll Free: +1 S88.4.ADENUS Ext: 150 | Mobile: 615.681.2913 | Fax: $15.220.7207



icrobac Laboratories, Inc.

Enowville Divigion

508 E. Broadway Avenuve Marpville, TIN 37804 865.977.1200  Fax:865.984.9516
Tei-Cities, TN 423.926.6385 | Mashville, TIW 615.242.1480

wwwamicrobac.com
B

Je)

CHEMIETRY - MIGROBIOLOGY - FOOD BAFETY » CONSUMVER FRODUCTS -WATER - AR - WASTES - FOOR - PHARMASEUTICALS - NUTRAGEUTICALB

{
CERTIFICATE OF ANALYSES
Brian Carter Date Reported: 3i24/2014
Adenus Wastewater Professionals Date Recolved: 172014
848 Aviation Parkway Cust RA135
Srryms, TH 37167 POk
Workosder: 1404680 Project:  RMaple Green
. Reporting
Avplyio Rosult Linkts i) Cuatifer PP Anglyst Analyzed Blothod
Hlaple Green  Samplad; 0317/2014 10:08
4404880-01 (Water)
Wet Chomistry
Analyeed By: Microbas Knowrllle Divigion
BOD-8 £3.48 mgh. 4 200 JES O3B0 180 SEAS2T0 B-2001
The date and information on Sils, and oiher D vk vy $he snnlyveed and is rendered wpoa somEien RERGER
thet & i not to be raproducsd whally or in part Yor sshwartinieg or sthar purp weithod from tie
UBDIA-EPA-NBCISH Testing  Food Santiation Corsulting  © and Wi 5 fysan and F
Page 1 of 2

www.pnicrebac.com




Microbac Laboratories, Inc.

Kooxville Sivigion

505 K, Broadway Avenue Magyville, TR 37804 865.977.1200 Fax:865.984.8616

Tri-Cities, TN 423.926,6385 | Nashville, TN 615.242.1480
www.aaicrobac.com
tennessec/iimictobag.cont

SHERIZTRY - WCROBICLOCY - FOOD BAFETY - CONSUMER PRODUCTS WATER - Al WASTES FOUB - PHATRIACEUTICALS - NUF RAGEUTICALS

CERTIFICATE OF ANALYSIS

Bian Ganer Date Reported: 32412014
Adenus Wastewater Professionals Date Revelved: 311712014
8448 Aviation Parkway Cust: RA135
Sinyima, TN 37187 PO
Workorder: 1404880 Project: Mapie Green

Certifications

Code Hescription Mumber Expiros

AZLAB-KNX 150 17025 KNX food 3131.01 05/31/2015

AZLAB-MSH 180 17025 NSH foed 313102 06730/2014

Fi. State of Florida NELAC £87968 UBi30/2014

GA Gueorgia Dept Natural Resources as0 Q4f13/2014

NCENY NC Environmental 678 1213142013

TH_DW Siate of Tennessee TNO2017 04/30/2014

LsDA US Department of Agriculture 11730/2013

Hotes and Definitions

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the repoding it
Nit Not Reported

dry Sample results reporied on a dry welght basis

RPD Relative Percent Diffsrence

Microbac Laborgtones, inc. - Knoxville

Brign Richard, Project Manager

Thank you for your businsss, For any feedback, please contact Ashiey Wons, at ashiey.moris@microbac.com.  You may also conlact Tover Boyce,
President, at trevor.boyce@microbas.com.

As reguletory limits change frequently, Microbac edvises the recipient of this report to confirm such imits with the appropriate Federal, state, or local
authorities before acting In reliance on the regulatory fimits provided,

The date ang safinmation on this, &ad oey MHOBTG andy e ia tyzad and is f2ndered upan sonditon HENBER
that ¥ 3 1ot 10 be reprottuced wholly oc i part far iaing of other pusp withaut & } frore the fab Y
UZDABPANIOSH Tosting  Faad Sanktatisn Coesutting  Gheoica! and Logice: Analyses and f

weww.microbac. com tenuessee@miccobaccom

Pagezofz



& MICROBAC®
SAMPLE CHAIN OF CUSTODY

dedvens:

Dadle BOD AP e (oo
By Fox &
Prian Carter/ Adenus

“urnaronsd Tiee:

'\x@ﬁ;&gw |

s
Pt
Ssfs
s
G
i
s
%
4
e,
y
2
el

el wl

5

9
4]
Wt

S

i PATE T R
Gt o \§ « $ N
“if%%mw s,w 2y §§»§§ P

iwwg% 0 i@? %%;“

s

o oF yg““\w\i\\x«m“
&é‘s:‘\:\,, e VTS SRS .,9\}

cived By Py

=3
Ef“\w\iw S 2 il i S ¥

ber {Office Use §§§?§§§§

2631 Grandview Avenue | Nashville, TN 372111 615.242.1480 ;3~ 1618242 8522 1 | weww.mitrobat.oom

Microbac Laboratories, Inc

LOr0askirL

ko] JSIEAMBIREAN SOUEDY

00:0} ¥ LOT/ZLIED Podures



Microbac Laboratorias, Inc,
Knoxville/Nashville Divisions

COOLER INSPECTION FORM £ 10001.1

{hent Name: é—“’gﬁ Date/Time Recelved: g 5/ %‘"iy i i @:%
work Order; MDA BLD No. of Samples: !
Received By:  Ledm Checklist Completed By:  dd / h%fmf 7o
Carrier: FedEx{_} UPS{) Clien;?jﬁ., Fleld Services{_} Other{ %t
After-Hours Receipt? Yes [ Mo }
Shipping container In good condition? Yes D2 No LI Not Present %
Custody seals intact on cooler? Yes [ No O Mot Prasent T
Custody seals intact on samples? Yes [ No I NotPresent £
Chain of custody present? Yes A No o
Chain of custody Includes proper client information? Yes BB No U
Chain of custedy includes proper collection information and signatures? Yes B No DI
Chain of custody includes dates and times of sample collection? Yes £Y No U
Chain of custody includes proper sample descriptions? Yes [ No [
Chain of custody agrees with sample labels? - Yes [ No O
Chain of custody identifies proper sample matrix? Yes B No U
Chain of custody identifles proper number of samples? Yes & No O
Chain of custody includes required analysis? Yes B No I
Chain of custody sighed when relinquished and received? Yes A No I
Samples are in proper containers/bottles? Yas & No O
Sample containers are Intact? Yes E- No O
Sufficient sample volume collected for requested analysis? Yes B No O
YOA vials for aqueous samples have zero headspace? Yes 1 No U NetPresoni¢€]
Samples recelved within holding times? Yes B No O
Samples received on ice? Yes BL. HNo O
Sample properly preserved? Yas [le No O
if No, adjusted by? DatefTime:
Remarks:

ANY "NO" EVALUATION REGUIRES CLIENT NOTIFICATION (exciuding After-Hours Recelptl,

Comments:

Effective Date: 05/05/11 F:\shared files\Forms\Cooler Inspection Form #10001.1.pdf Page lof 1



crobac Laboratories, Inc.
Enoxville Division
585 E. Broadway Avenne RMuaryville, TIV 37804 885.977.1200 FPax:B855.904.8616
Tei-Cicdes, TN 423.926.6385 | Mashville, TH 6152421485
www.microbac.com
Ehvderobac.com

CHEMIZTRY - MICROBIDLOGY - FOQOD SAFETY - CONBUMER PRODUCTE WVATER - AR - WASTES - FOOD - PHARMACEUTICALS - MUTRACEUTICALS

CERTIFICATE OF ANALYSIS
Brian Carter Date Reported: 3/2512014
Adenus Wastewater Professionals Dinte Reuslved: /182014
848 Avistion Parloway Cousert e RA138
Bmyma, TN 37187 PO
Workorder: 1404872 Profset. Maple Green
. Reporting
Heault Elnite 2t Duaiflery Limit Anabyat Analyzed Blethod

Angiyle

Haple Groen Sampled: DIM18/2014 08:00
140487201 (Watar)

Wat Chemlstry
Analyzed By: Microbae Knoxvills Bivisien
BOL-S 482 rogt. 4 200 SPA O3MBE04 B0 SMBZ10 B-2001
The daie and informaiion an this, and oiher i o P suly the fr andls upan condition SEmahn
that #t i nol & e reproduced wholly of in per for g of other wiwu epp from fhe
L fyess and B

USDA-BEPANIOSH Testing  Food Banfetion Ceowsting  Chemisal and 43

Page tol2

wyvw.aaicrohac.con i o035



Microbac Laboratories, Inc.

Kunoxville Division

%05 E. Broadway Avenue Magyville, TN 37804 865.977.1208  Faa865.984.8616

Tri-Cities, TN 423.926.6385 | MNashville, TN 615.242.3480

www.iniceobac.com
enncssee@microbac.com

CHEMISTRY - MICROBIGLOGY - FOOD SAFETY - CONSUMER PRODUCTS VATER AR WASTES - FOOD - PUARBACEUTICALE - NUTRACEUTICALE 1

CERTIFICATE OF ANALYSIS

tnan Carter Date Reported: 372512014
Adentis Wastewater Prctessionsls Date Recelved: 371812014
849 Aviation Parkway Custé: RA135
Srayma, TN 37167 PO#:
Workorder: 1404872 Project  Maple Green

Certifications

Lode Description Myrnber Exnires

AZLAB-KNX 180 17025 KX food 3131.01 058/31/2018

AZLABNSH IS0 170256 N&H tood 3131.02 06/30/2014

FL. State of Floids NELAC E87986 08/30/2014

GA Georgia Dept Natural Resources 8980 04/13/2014

MOENY NC Envirenmentsl 878 1213172043

TH_DW State of Tennessee TNO2017 04/30/2014

UsDA US Department of Agriculture 1143042043

Motes and Definitions

DET Analyte DETECTED

ND Analyte NOT DETECTED &t or above the reporting limit
NR Not Reported

dry Sample resulis reported on a iy weight bagis

RFO Relative Percent Differance

Microbac Laboratories, Inc. - Knoxville

e
o ,s&‘*“?“““”i . N?iwawﬂ%

o

A K (‘ sy o o
=

Brian Righard, Project Manager

Thank you for yowr business. For any feedback, plesse contact Ashley Momis, of oshioymewis@miciobac.com. You may also confact Trewr Boyoe,
Prosidant. at kevor.boyce@microbac.com.

As rogulatory imils change frequently, Microbac edvisss the reciplent of this repait fo confirm such limifs with the appropriate Federal, state, or focal

authoritles before acting in relience on the reguiatory limits provided.

The date and information 0 this. and other Fecompanying
that it 12 not fo ba epraduced wheky or in par for advertising or othar Burposes without approval Fom the taboratory

USDA-EPARIOSH Testing  Food Baniation Consuiting  Chemrical and kiicradiologles! Anarysss ena Research

4. ¢ { oy the : tzad snd s T § upors cendition EHMEBRER

i T

wywvw.tiiveabaa.com teangssecfbaiiciobac.com

Page 2o¥2



MICROBAC”

SAMPI F CHAIN OF CHSTODY

140467204 Sarmpled: 03/18/2014 09:.00
Adenus Wastewater Professionals
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Microbac Laboratories, Inc.
Knoxville/Nashville Divisions

COOLER INSPECTION FORM # 10001.1

Client Nams: ;&%ﬁ? UL Date/Time Recelvad: 35 V%gg [ | {:}L%i‘%
Work Order: } 5{% C)*—‘{} { §%2~ Ho. of Samples: i
Received By:  Lob. , Checklist Completed By: 1L/ 3 { {2 § f é-%

Carrier: FedEx{ ) UPS{ ) CHEG%\ Field Services{ ) Other{ %

After-Hours Recelpt? Yes [0 No 'ﬁ\

Shipping container in good condition? Yes i No [ MNetPresent
Custody seals intact on cooler? Yes 00 No [ NotPrasent é
Custody seals Intact on samples? Yes 01 No O NotPresent I
Chaln of custody present? Yes B No OO

Chain of custody includes proper client information? Yes F No [0

Chaln of custody Includes proper collection Information and signatures? Yes B No U

Chaln of custody Includes dates and times of sample collection? Yes ng No [

Chain of custody includes proper sample descriptions? Yes §+ No [

Chain of custody agrees with sample labels? Yes B No O

Chain of custody identifies proper samgle matrix? Yes ¥ No O

Chain of custody identifies proper number of samples? Yes ;@ No LI

Chain of custody includes required analysis? Yes B No O

Chain of custody signed when relinguished and recelved? Yes & No i

Samples are in proper containers/bottles? Yes B No O

Sample containers are Intact? Yes @ No OO

Sufficient sample volume collected for requested analysis? Yes -~ No 0O

VOA vials for aqueous samples have zero headspace? Yes [J  No [I NotPresent :@h
Samples received within holding times? Yes L No DO

Samples received on ice? Yes A% No O

Sample properly preserved? Yes B No [

if No, adjusted by? DatefTime:
Remarks:
% ARNY "NO" BYALUATION REQUIRES CLIENT NOTIFICATION (excluding After-Hours Receind),
Comments:

Effective Date: 05/05/11 F:\shared files\Forms\Cooler Inspection Form #10001.1.pdf Pegelofl



From: Ray Denney <Roy.Denney@adenus.com>

Sent: Monday, March 31, 2014 1114 PM

Yo ‘Brad Harrig', 'ann.morbiti@n.gov’

Subject: Maple Green BODS

Attachments: 1404580 _1 Email L1_Multiple_Sample_Per_Page 03 24 2014 2215.pdf; 1404672_1 Email

L1_Multiple_Sample_Per_Page 03 25 2014 1839.pdf; 1404870_1 Email L1
_Multiple_Sample_Per Page 03 28 2014 1147 .pdf; 1404800_1 Email L1
_Multiple_Sample_Per_Page 03 28 2014 1148 pdf

Brad, Ann,

Please see attached resulls for the treatment at Maple Green.

With the exception of Sample 1404870, all results have been below the permit limits,

If this weel’s results show we are achieving the treatment Hmits, we intend to reduce sampling of the lagoon to
muonthly.

Kind Regards,

Roy Denney

¥
nusy
Roy Denney, P.E
1O

Adenus Group, LLT | 849 Aviation Pkwy, Smyrna, TN 37167
Direct: +1 615.220.7176 | Toll Free: +1 888.4. ADENUS Ext: 150 | Mobile: 615.691.2813 ¢ Fax: 615,220.7207




crobac Laboratories, Inc.
Enoxville Division
365 E, Broadway Aveave Maryeille, TN 37804 865.977.1200 Fax:B63.984.8616
Fei-Citdes, TN 423.926.6385 | Nashville, TR 615.242.1480
wawanicsobac.com .
g @nicrshacoom
CHEMISTRY - MICROBIGLOGY - FOOD SAFETY - CONBUMER PRODUCTS WATER - AR - WABTES - FOOD - PHARMACEUTIDALS - NUTRASEUTIOALR

CERTIFICATE OF ANALYTIS
Brign Carler ate Roporiad: 372812014
Adenus Wastewater Professionals Date Recelml: 372012014
848 Aviation Parkway Cugt#: Rat138
Smyrng, TN 37487 B
Workorder: 140487¢ Project:  Maple Green
; Reporting
Analyts Rosult Units £t Qualifier £ Imit Anglyst Analyzed Blethod

Maple Green  Sampled: 03/20/2044 08210

1404870-01 (Water)

Wet Chemislry
Anglyzed By: Bicrobas Knoxville Division
BOD-S 47.2 mgh. 4 206 SRS BIEVEMAIE80 SME210 B-2001
The detn snd informetion of T, and olher P 2} A sy the semplel ) arid bs ronds uptr cundRios SEWMBN
Ut B 1 ned 0 b eeproduced wholly or in pasd Ry oF st pulp without ap { from the

UBDAERAMIOEH Testing  Food G & &ngd e

Page1of2

wwwanicrslmo.com 1% @i s




Microbac Laboratories, Inc.

Knoxville Division

505 B, Broadway Avenue Maryville, TN 37804 865.977.1200 Fax:865.984.8616

Tri-Cities, TN 423.926.6385 | Nasheille, TN 615.242.1480
www.anicrebac.com
tennessee@microbac.com

CHEMISTRY - WICROBIOLOGY - FOOD SAFETY - CONSUMER PHODUCTS VATER - Al - WASTES - FDOD - PHARMACEUNICALS - NUTRACEUTICALS

CERTIFICATE OF ANALYSIE

Brian Carter Date Reported: 32812014
Adenus Wastewater Professionals Date Received: 3120/12014
848 Aviation Parkway Cust#: RA13E
Smyma, TN 37167 FO#:
Workorder: 4404870 Projoch: faple Green

Certifications

Coda Deacription Mumber Explres

AZLAB-KNX 180 17025 KNX food 3131.01 0573172015

AZLAB-NSH 180 17025 NSH food 313102 4673072014

FL State of Florida NELAC £87966 06/3012014

GA Georgia Dept Natural Resources 980 (441372014

NCENY NC Environmermal 678 1243172013

TH_DW State of Tennessee TNO2017 04/30/2014

USDA US Depariment of Agricufture 1173072013

Notes and Definitions

DEY
ND
NR

dry
RPD

Analyte DETECTED

Analyte NOT DETECTED at or above the reporting limit

Not Reported
Sample resuits reportad on & iy weight basis

Relativs Percent Difference

Microbac Laboratories, Inc. - Knoxville

oF

A7

Brian Richard, Prolect Manager

Thank you for yow business. For iy feedback, please contact Ashley Moris, at ashiey.moris@microbac.com. You may aiso confact Trsvoi Boyve,
President, ot irevor.boyca@microbag.com.

£s rogulaiory Fuits change frequently. Microbac advisas the recipiont of s raport ta confinm such Hmits with the appropriate Fedaral, state, or focal
sworins hefore acting in reliance on the regulatory fimits provided.

The data and infennation on tis, ana other g dogmant R ey the plogs) analyzed ang is revdared vpon congition SRR
{hat it Is not 1o be reptoduted wholly or i part for ising &7 othat pury witrelt apgrovat from tha Y.
USDA-EPANIOSH Testing Fooc Sanitaton Gonsuting  Gheniea! and isiogical lysas ant h

www.nicrobsc.com tennesseefimicrobac.com
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P MICROBAC®

1404870-04 Sampled; C32002014 0810
Adenus Wasiewsaler Professionals

il

Daily BOD M APLE (ol €74
Brlan Carter/Adenws
! L ANALY
DATE ol ol Gos
: Al
@53@%«* NI S none
Y ARIOALL EROORSHANCLING SANBLES, " T paE. | (1 CTRT G5 TEREEEIRE
vode §3$§§m§§3§§§ I T =N _ Bl e ird Eito
Q&& i vered to Lab By: ~3% e EIPNI
Received By: AW W/ N | D R L RIS Ted L0

%&&@% Number {Office Use Only):

Microbac Laboratories, inc.
2631 Grandview Avenue | Nashville, TN 37211 | 815.242.1480 p | 818.242.5522 | www.anlorobac.com



wMicrobac Laboratories, inc.
Knoxville/Nashville Divisions

COOLER INSPECTION FORM # 100011

4 5\ Date/Time Racsived: ﬁf m Qf ,f g}_? @
Work Order: %A Q@W No. of Samples: {

Recelvad By: g{,,éw Checkiist Completed 8y: E.i—a

Client Name!

Carrler: FedEx() UPS()  Chient{fn_ FieldServices{)  Other(_):

After-Hours Recelpt? Yes O No
Shipping contalner in good condition? Yes O No O Not Present &
Custady seals intact on cooler? Yes [ No [ NotPresent
Custody seals intact on samples? Yes I No I Not Present
Chain of custody present? Yes [P~ No O
Chain of custody includes proper client information? Yos [k No [
Chain of custody includes proper collection information and signatures? Yes B+ No O
Chain of custody includes dates and times of sample collection? Yes B No O
Chaln of custedy includes proper sample descriptions? Yes #r No I3
Chaln of custody agrees with sample abels? ) Yes [ No O
Chain of custody identifies proper sample matrix? Yes @~ No O
Chain of custody identifies proper number of samples? Yes @ No [
Chain of custady includes required analysis? Yes ﬁx No O
Chain of custody signed when relinquished and received? Yes # No O
Samples are In proper containers/bottles? Yeg & No O
Sample containers are Intact? ' Yes /& No O
Sufficient sample volurne collected for requested analysis? Yes gﬁ No 3
VOA vials for aqueous samples have zero headspace? Yes [ No [ NotPresent M
Samples received within holding times? Yes P No IO
Samples received on ice? Yes 8. No {3
Sample properly preserved? Yes %‘ No 3
If No, adjusted by? DatefTims:
Remarks:
i ANY "HO" EVALUATION REQUIRES CLENT NOTIFICATION (excluding After-Hours Receiptl, i
Comments:

Effective Date: 05/05/11 Fishared files\Forms\Cooler Inspection Form #10001.1.pdf Pagelof1



Microbac Laboratories, Inc.
Eaouville Division
Tei-Cirdes, TN 423.928.6385 | Nashville, TN 615.242.3480

wwwaaicrobac. oo
i Ehaicrabao.com

505 E. Brosdway Avenue Maryville, TN 37804 865.977.1200 FPax®565.984.8516

CHEMISTIRY « MIDROBIDLOGY - FOUD SAFETY » CONBUMER PRODUCTS -WRTEN - A - WRSTES - FOOD - PHARMACEUTICALS « NUTRACEUTICALS

CERTIFICATE OF ANALYSIS

Brian Carter Date Reporiad: 32812014
Adenus Wastewater Professionals Dats Revolved: 3/18/2014
848 Aviation Parkway CustH: RA13S
Smyma, TN 37187 PO
Workorder: 1404808 Profect: Maple Green
. Raporiing
Anslyte Result Units ] Cruglifier Lt Anadyst Analyzed
ifanie Gresn Sampled: 03/18/2014 07:30
{404800-01 (Waler)
Wet Chemistry
Analvzed By: Microbac Kunoxville Divislon
BOLE £1.8 migfl. 1 2.00 JPA ORBNR014 1300 SHBZG B200
The dmiz snd informetion on Wis, and alher Wiy THE anly the pheda) ansly and Is rendered upsns condtion AENRen
hat & i3 oot io be meooducsd whodly or in st §r ising or olher purp wBhout spproval front ins oy,
USDA-EPANIOSH Testing  Prod Banisten g Chermical 8nd b i s R

wwwaicrobao.com

Pagelof2



Microbac Laboratories, Inc.

Euesville Division

Tri-Cities, TN 423.926.6385 | Nashville, TN 615.242.1480
www,microbac.com
renuessee@tniceobac.com

505 E. Broadway Avenve Masyville, TN 37804 865.977.1200 Fax:865.984.8616

g CHEMISTRY - MICROSICLOGY - FOOD SAFETY - CONSUMER PRODUCTS ‘WATER - AIR - WABSTES - FOOD - FHARMACEUTICALS - NUTRACEUTICALS
CERTIFICATE OF ANALYSIS
Brian Gater Date Reportad: 328120614
Adenus Wastewater Professionals Date Recelved: 3/18/2014
849 Avistion Parkway Cust#: RAA3S
Smyrna, TN 37187 PO
Workorder. 1404800 Project  Maple Green
Cortifications
Code Desoription Number Explrag
AZLAB-KNX IS0 17026 KNX foud 3131.01 053172018
AZLAB-NSH 180 470286 NSH food 3131.02 05/30/2014
FL State of Florids NELAC EB7966 08130/2014
GA Gaoigis Dept Natwrsl Resources 980 0413/2014
NCENV NC Emvironmental 878 1273142013
TN_DW State of Teingssee TNO2017 04/30/2014
USDA US Department of Agricuiture 11730620138

Motes and Definitions

DET Analyte DETECTED

ND Anaiyte MOT DETECTED at or above the reporting limit
NR Not Reporied

dry Sampie results reported on a dry welght basis

RPD Relative Percent Difference '

Microbac Laboratories, ing. - Knoxville

=

S P
5 I,

St ég‘?& S

v sy
S
- is&ng ¥ ?“w—&“

Brian Richard, Projlect Manager

Thank you for your business. For any feedback, ploase contact Ashisy Momis, &t ashiey.momis@microbas.com. You may also contact Trevor Boyoe,

President, at travor.boyce@microbac.com.

As raguiatory imits change fragqursntly, Miciobac advises the recipient of this report fe confiom such limits with the appropriate Federal, state, or fooal
auihorities befpre acling in relignee on the reguialory limits provided '

The data and information on fhls, and cifer iy documens, only the i* yzed entt {6 d upan conditien BEMRER
that # is not 1o ke reproduced whally of in part for ising o oiner purp wihout app; from tha Y.
USDA-ERANIOSH Tagting Food Saniistion Consuliing  Chemical and alcal Analyess and

www.miccobac.com tennessec@micobac.com

Page2of?



MICROQBACT

1404800-01 : Sampled: 03/19/2014 07:30

SAMPLE ¢ Adenus Wastewaterpm?essiana&s

e

X : U o BRaTone o
sie Coll §§*:§x \‘§\§s )
BRI Hasdpad ol [ 50 s, §§§§§1§21
P < S~ S
FHC AW = b

) Microbac Laboratories, Inc.
2631 Grandview Avenug | Nashvllle, TN 37211 | 615.242.1480 p | 818.242.8822 1 | www.microbac.com

s
Zey



Microbac Laboratories, Inc.
Knoxville/Nashville Divisions

COOLER INSPECTION FORM # 10001.1

Cllent Name: Amm DatefTime Recelved: g %@E‘%;j | i e
work Order: {40 400 No, of Samples: !
Recalved By: Lﬁj&ﬁ% Leg Checklist Completed By: A alda. / 3. W A4

Carrier; FedEx(_} UPS{ ) Ciient(:/{ Field Services{_} Other{_©

After-Hours Receipt? Yes U No B
Shipping container in good conditlon? Yes [ No [ NotPresent B~
Custody seals intact on cooler? Yes I3 No [ NotPresent B
Custody seals Intact on samples? Yos O No [ Not Present &~
Chain of custody present? Yes B No O
Chaln of custody includes proper client information? Yes B No O
Chain of custody Includes proper collection information and signatures? Yes B No I3
Chain of custody includes dates and times of sample collection? Yes B~ No [
Chain of custedy includas proper sample descriptions? Yes [ No U
Chain of custody agrees with sample labels? Yes B No 0O
Chain of custody identifies proper sample matrix? Yes B No O
Chaln of custody identifies proper number of samples? Yes & No [
Chain of custody Includes required analysis? Yes B No O
Chaln of custody sisned when relinguished and received? Yes [ No U
Samples ara in proper containers/bottles? Yes [ No O
Sample containers are intact? Yas [ No O
Sufficient sample volume collected for requested analysis? Yes £ No I
VOA vials for agueous samples have zero headspace? Yes [0 No I NotPresent B
Samples recelved within holding times? Yes ¢ No O
Samples received on ice? Yes FI No (I
Sample properly preserved? Yes [ No O
If No, adjusted by? DatedThma:
Rermarks:
§ ANY "NO® EVALUATION REQUIRES CLIENT NOTIFICATION {excluding AfterHours Ressipt). i
Commaents:

Effective Date: 05/05/11 FAshared files\Forms\Cooler Inspection Form #10001.1.pdf ‘ Page Lof 1



Microbac Laboratories, Inc.
Ewoxville Divigion

Tri-Lities, TN 423.926.6388 | Nashville, TN §15.242.1480
wew.anicrnbac.cont
Benforobae.cog

505 E. Broadway Avenune Masyville, TN 37804 83.972.1208 Fax:B865.984.8618

S—

§ CHEMISTRY - MICROBICLOGY » FOOD SAFETY - CONSUMER PRODUCTS WATER - AR » WASTES « FOOD - PHARMACEUTICALS - NUTRACEUTICALS
CERTIFICATE OF ANALYSIE
Brian Carler Date Reporied: 2812014
Adenus Wastewster Professionsls Dete Recslved: IM9/2014
848 Avistion Parkway Cumt HA138
Smymg, TN 37187 PO
Workorder: 1404860 Projest:  Maple Green
! Raparting .
| Anplvie Hosult Units mi Cuaiifier it Anslyst Analyeed Mathod
&aple Gresn Sampled: 03/18/2014 6730
1404800-01 (Water}
Wet Chemistry
Analyzed By: Microbae Knowville Bivision
BODS 41.8 mga. 1 .00 JER G GRRZOMRDT4 18:00 SRISRT0 B-2001
The dats and Inforvslion on i, and other acenmpanying doaanents, reprassnl only the st bs apon coaltion BERETR
that | is nol Lo be repradissd wholly or inpant Ry ttiging ar other purg whhod app from e
USDA-ERS-MIOSH Testing  Food Sanlistion Conmlting  Charnioat and 15 ang R’
Page jof2
SO, hag. oo e Lo




Microbac Laboratories, Inc.

Ruosville DHosion

505 E, Broadway Avenue Maryville, TN 37804 865.577.1200 Foax:865.984.8616

Tei-Cities, TN 423,926.6385 | Nashville, TIV 615.242,1480
wewsraniciobac.com
tenncssecmicrobac com

CHEMETRY  MICROGIGLORY » FOOD SAFETY COMSUMER PROUGUCTS VITER - AR VASTER - FOOD  PHARMACEUTICALS  NUTRACEUTICALS

CERTIFICATE OF ANALYSIS

Brian Carter Diste Reported: 3/2812014
Adenus Waslewater Professionals Dats Recelved: 3H9/2014
840 Aviation Parkway Cast & RA135
Sinyria, TH 371687 PO#:
Workorder: 1404800 Projeer:.  Mapie Green

Certifications

Code Description Numbuer Expires

AZLAB-KNX 180 17025 KNX foed 3131.01 0513142018

AZLAB-NSH 180 17025 NSH food 3131.02 06/30/2014

Fl. State of Florida NELAC EB7966 0613042014

GA Georgls Depl Natural Resources 880 04/13/2014

NCENY NC Environmental 678 123172043

TN_DW State of Tennessee TND2017 04/30/2014

USDA US Department of Agriculture 11/30:2013

Notes and Definitions

DEY Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit
NR Not Reported

dry Sample resuits reported on a diy weight basis

RPD Relative Percent Difference

Microbac Laboratories, inc. - Knoxville

A @s& &

N ST O E
o N & 3
fi;‘%’j;mf\x —— @@g s {» L WS §? s

#F S
&

Grian Richard, Project Manager

Thank you for your business. For sny focdbask plesse contact Ashisy Momis, af ashiey.monis@microbsc.com. You may alse contact Trevor Boyes,
Prasident, at trevor.boyce@microbec.com.

As segulalory linits change requently, Micioban advises the mciplant of tils report to confinn such fmits with the approprizate Fedpral sinte. o local
awthoritios before acting in reliance on fhe regidatory limits provided.

Tha dade aou rfarmation on e, and 0518 antmpamtag d()c..s'mms reprasanl only the PI; iyEed 8% 18 R 3E HpO o0l MEMBER

thixt i i% ret 10 6o PSprRUGosd whally or i pard for ad
LOTAERANIDRT Tozting  Fovd Saniiation Consubing (‘ra"n‘m! and Microbiolagicai Analyses aui Rezasrch

@ oF otfar iy WRNOUL AP froon e taboraleey.

wwesuorobat.com tenaesseemicrobne.com
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SAMPLE ( Adenus Wastewater Professionals

CROBAC®

1404800-01

Sampled: 03/18/2014 07:30

) 3 L T B SN S

Prodect Numbers /7 Tide; DVaily BOD

S s evr § S ol . ¥ vy £ ww &
ontact/ Addvean: Brian Carter/ QAdenus

b "EN y p o
BGD W mL P none

SHnUloRE R s oA, Pene

TaNDLINGRAMeI RS

CELOBARR o

o TENPRRAUREL

Sample Collected By: Fhoiom {5

e
&3 :f? §

§- 4204

oy

e

*

Y
L8

Delivered to Lab By: 155, A 318

ENrN

L d § ooy o
odoitd i | TDELY b
. : et s

Received By: 79000 WIAWD T,

%

i

Batch Number (Uifice Uske Only):

ettingy

Microbao Laboratories, Ine.
26831 Grandview Avenus | Nashville, TN 37211 | 815.242.1480 p | 615.242.5822 1 1 www.microbac.com

i



Microbac Laboratories, Inc.
Knoxville/Nashwville Divisions

COOLER INSPECTION FORM # 10001.1

Client Name: ,fékmt};&w Date/Time Recalved: g@’@g%ﬁ%f Fisle)
work Order: {40 40 No. of Samples: (
Recelved By: ig;ﬁlﬁ% Leg Checklist Completed By A AEA [ B8 VA

Carrier; FedbBx{ ) UPS() Client(‘ﬁ/ Fleld Services( } Other_):

After-Hours Receipt? Yes I No
Shipping contalner in good condltion? Yes O No [ NotPresent B
Custody seals Intact on cooler? Yes 3 No 3 Not Present &
Custody seals intact on samples? Yes [ No LI NotPresent B
Chaln of custody present? Yas B No I
Chain of custody includes proper client information? : Yes Br No O
Chain of custody Includes proper collection information and signatures? Yes & No O
Chain of custody includes dates and times of sample collection? Yes @ No [
Chain of custody includes proper sample descripgions? Yes & No I
Chain of custody agrees with sample labels? Yes B No B
Chain of custody identifies proper sample matrix? Yes B No O
Chaln of custody identifies proper number of samples? Yes B No O
Chain of custody includes required analysis? Yes £ No O
Chain of custody signed when relinquished and received? Yes @ Ne O
Samples are in propér contalners/bottles? Yes @ No I
Sample containers are intact? Yes [¥ No ©l
Sufficient sample volume collected for requested analysis? Yes #7 No U
VOA vials for aqueous samples have zero headspace? Yos ©J No I NotPresent &~
Samples recelved within holding times? Yes & No I
Samples recelved on ice? Yes PI7 No 0O
Sample properly preserved? Yes [ No O
I Mo, adjusted by? Date/Tine:
Remarks:
§ ARY *RO EVALUATION REQUIRES CLIENT NOTIBICATION fexciuding After-Hours Revelipt), §
Comments:

Effective Date: 05/05/11 FAshared files\Forms\Cooler inspection Form #10001. Lpdf Pagelofl



From: Roy Denney <roy.denney@adenus.com>

Sent: Monday, April 28, 2014 2:36 PM

To: ‘brad harris@in.goy'

Ce: charles.hyatt@adenus.com; bob.pickney@adenus.com; william.penny@stites.com
Subject: Maple Green Response

Attachments: Maple Green Free Water Surface Wetland Surface Calculation.pdf; error regarding

engineering units.pdf; EPA Chapter 4 HRT sizing.pdf; epa excerpt regarding using
multiple cells in series in a free water surface wetland.pdf; Response to Brad Harris
regarding Maple Green.pdf

Brad,
Pleass see attached letter and supporting documentation,
Kind Regards,

Roy Denney



1

Maple Green Free Water Surface Watland Swrisce Caloulation

Description of sizing calculation for the treatment ares for the free water surface wetland proposed at
Maple Green Reclamation Facility.

Equation provided by TDEC In comments dated 3/24/14. This equation is the same equation as the one
used in the original design submitial

gxin (E%’;)

As = Erxyxn

| As = Surface Area (ft%; m?) [note - fi? used in first submittal and this submittal)

Q = Average Flow (fit/day ; m®/day) (note- #* used in first submittal and this submittal)
Co = Influent BOD concentration = 150 mg/L

C, = effluent BOD Design with safety factor = 30 mg/L {Note: Permit limitis 45 mg/l, howeverthisis a
technology limit for the previous treatment system and not a limit intended for soil loading.}

¥r = Temperature Dependent First Order Rate Reaction constant for BOD,
v = Depth of Free Surface Wetland

n = Porosity {as defined in Design of Municipal Wastewater Treatment Plants Fifth Edition; Volume 2;
Liguid treatment Processes; Chapter 18; section 6.6; 18BN 978-0-07-16358-8}

# = 1.06 {as suggested by Design of Municipal Wastewater Treatment Plants Fifth Edition; Volume 2;
Liquid treatment Processes; Chapter 18; section 6.6; ISBN 978-0-07-16358-8)

Kyq = 20° C First Order Rate Reaction constant for BODs = 0.678 Days™ {Design of Municipal Wastewater
Treatment Plants Fifth Edition; Volume 2; Liquld treatment Processes; Chapter 18; section 6,6; ISBN 978-
0-07-16358-8}

i
@ = Current approved site disposal capacity

Gallons

@ = 35000 ey

Gallons « 1 et
Day 748 Gallon

@ = 35600

Gallons g3
G = 3§§{}§}W = §.1337 ggﬁgggg




- 4680 L £
¢= Day
2.
" (CC) 0 (150)
In{==]=In{—-
C, 30
€,
In @) = In(5)
Co
In (5;) = 1.61
3,

Ky = Kpp % ()29 {Rate reaction temperature correction as presented in Design of Municipal
Wastewater Treatment Plants Fifth Edition; Volume 2; Liquid treatment Processes; Chapter 18; section
6.6; ISBN 978-0-07-16358-8)

T is assumed to be 1°C. {1°C is selectad to be a conservative low estimate of the temperature of the
wastewater in the system. Surface icing and continual flow would prevent the wetland from entirely
freezing. The aeration Is also an effective means of deicing shallow bodies of water through the
mechanical introduction of energy into the system; in fact the model indicated in the design is actually
sold for that express purpose.)

Kp = 0.678 X {1.06)(}-20)
Kr = 0.678 x (1.06)("19)
Ky = (0.678) x (0.331)
Ky = 0.2244 Day™!
4.

Porosity {n} is accepted as 0.7 which Is actually representative of a densely vegetated system however it
shows a more conservative number._A range of 0.7 to 0.9 porosity is used to indicate the flow
restriction of vegetation where 0.7 indicates a densely vegetated wetland with restricted flow and
reduced volume and 1.0 represents open water with no vegetation. {Design of Municipal Wastewater
Treatment Plants Fifth Edition; Volume 2; Liguid treatment Processes; Chapter 18; section 6.6; ISBN 978-
0-07-16358-8)

oxin (“gfg)

ST KpXyxn



s
4680 f57= % 161

A5 = 53344 Day-Tx 35 FE X 07
ft
7534 fg‘z{gi'
A=t
061715
ft2x Day
Ao = 12,288.72"“‘"‘"’""— == lZ,Eﬂ 72 52
s ft=Day 872f

5.

Currently, each proposed wetland cell has s wetted surface area of 60 ft In width by 150 ft in length. This
provides in the two cell arrangement the following.

Apnaividuat cen = 60 ft X 150 ft
Angivtauat cent = 9000 fi?

Arotal area = Amgividual cenn X Number Of Cells
Arrearment area = 9000 ftz X2

ATreatmentArea = 18000 ffz



coess 15 resirioted gad habitat values are minimized. Tertlury treatment with aulrlent

w

publc
remaoval may be necessary prior 1o discharge to natural weilands where preservation of the
exigting habital and ecosystem s desired. Common preliminary features in Stovnmwaler
wetlands are a wash rack and a forebay o allow the seuling snd removal of large objesis
carvied with the slormaater runoff. Wetlands designed for mine drainege testmem may

require g prefiminary wnit for pH or alkalinly adivsiment {Brodie g1 8l, 1993},

6.5.3 GENERAL DESIGK PAGCEZDURES

A5 conmructed wetlang systems can be considered 1o be atached-growah blologles! seactons,

aned thelr performence cmn be estimsted with frsrorder plug-flow kineties &y BOD end
nitrogen removal. Desipn models are presenited In thiy chawter for removel of BOD, TSS,
ammonia nitrogen, nivate, totsl nivogen, and phosphorus, for both FWE and 88F wetlands.
In sowne cmses, an alternative mode! from other sources is also presented Tor comparison
parposes because a enlversal consensts does not exist on the “best™ design approach. The
basic relutionship for plug-flow reactors Is glven by Equstion 6.8:

{8.8}

7 ¢, = eap

¥

et

K8

Y}

where
£ = Effluent constituent conceniration {mp/L).
, » Influent constifuent concentration (mgfl)

&

K, © Tempesature-dependent, fiestoorder roastion raie constant (47

N

f o Hydeanile residenes time {d)
The hydraulic residence thne in the wetlend can be caloulpted with Equation 6.9

pe LW Q 69



L= Length of the wetland cell {f: mi

B+ Widih of the wetland cell {fi; m).

v Depth of water in the wetland cell (o m)

i ¢ Porosity, or the space available for water to flow through the wetland,
Vegetation and litter ovcupy some space in the FWS wetland, and the
media, roots, and other solids do the same in the SSF case, Porssity
is a percont {exgpressed g 2 decimal).

i T ﬂnmgﬁn wetlnd {87 Ao Ay

g={0, +0,)2 (6.101
B s necessary to determing the average flow with Equation 6.10 1o compensate for waier
losses or gains vie seepage or precipitation as the weslewater flows through the wetland, &
conservative design might sssume no scepage and adopt ressonable estimates for
evapotranspleation Josses and rainfall gains from local records for sach thonth of conctm.
This roquires a preliminary assumption reganding the surfice ares of the wetlsnd so the
volume of water lost or added can be caleulated. 1t §s usually reasonable for a preliminary
desipn sstimate to assume that O, equals G,

1t is then possible o determine the surfave area of the wetland by combining Equation 6.8

and Bguation 6.9:
4 LIS
L, O B4
K,

where 4, i3 the surface aves of wettand (27 m%). The value wsed for &) in Equation 6.1 of
Equation 6.4 depends on the pollutant that must be removed and on the temperature; these
aspecis are presented in imer sections of this chapter,

Because the biological resctions involved in resiment are temperaturs dependent it is
necessary. for a proper deslgn. o esthnuie the waler femperatire in the wetland. The
performance and basic feasibility of FWS wetlands in very cold climates are also influenced
by fee formation on the systent. In the extreme cese, a refatively shallow wetland might freezs
10 the bottom snd effective tremtment would vease. This chapler vontains caloulation

procedures {oy estimating water temperatures in the wetland and Tor estimating the thickness



gllr up 5@ solids confribuling {o an increases in furbide
iy, TSS, and BOD. Teble 4-4 shows the typlca! beckground
fovels for he constiuents of Interest recommendsd for
ussrs of thiz documsnt. Designs requlring effluent qualily
close tothe values In Table 4-4 must be aware of the nate-
ral fluctuations about the maan values, as shown in Figure
4-12. For more delalls on the numerics! values in the table,
the reader is urged 1o refer o Reed, et g, (1865}, Kadlec
andd Knight, 1886, and Cearhaart, 1882,

& gimiler epprosch v the one sugpested here for de-
signing FWS wellanda, referrad to as the “sequential
model®, has besn developed by Gearheart and Finney
{1998, The ovaersll approach of the modal is o comalder
the dominant physical and biologleal processes respon-
sible for determining sffluent qualily From sach distinetive
area or zone of the constructed wetand and allow the de-

g aresi requiraments and welland depth for
gach of these specific funclions. This methodology reoog-
nizes that while some of the constiiuent transformations
and removal mechanisms are © somes degres oeourthg
sirmulianeously throughout the wetiand, the mejorlty of the
removalocours ing smu@nﬁa fashion, with one p?@%&&
or machanism providing the products for the next process
or mechanism. The inl arsg requl f@ﬁ forregimantia E%ﬁ
& sum of sach of the 2ones reguired o reach & epauific
effuent objeclive. This aporoach ﬁémw the designer
saquentislly defermine the range of sffluent characteris-
tics which are sieinable In g givern definable zone belore
antering & subasguent resclor {zone) which has known
traatment capabiiiies,

Table 4-4. Background Concanirations of Watsr Qustity Constibusnts
of Concarm i FWS Consbucted Wellands

Typloat
{ogdty ri govarning
3 Plantiypes, plant coverage, climete,
wiidlife sotivity
som 2-8 & Plant ypss, plent coverags, plant
vensily, cimals, widlfe sctivity
BOD? 5-12 10 Plentivpes, plent coveraps, plant
density, siimate
TH 13 2 Plarit types, phant coverags, climats,
oxtofanodc corgiions
MM 218 i Plant types, plant coverags, ciimale,
odedanotis conditions
T 4.4-08 4.3 Plant typas, plant coverags, climats,
sl pe
FOS 80-8000 200 Flant tvpes, plant covermge, dimale,

wiidlife acivity

WS with open waler and submesgent end foeling sousil mesroe

- phyles,

Fylly vegelated wilh emegent macrophyiss snd with & minknum of
CIan weler
*essurad In cfuf00 rd

The sequential model approvch recognizes thet el the
ves heyond secondary requite & minfmum
of three generst welland "compartments® {see Figure 4-
133 (1) an inflied companiment where the bulk of the floo-
cuiation and sedimentation will ocour, {2) an aerobic com-
parbmerd where soluble 80D reduciion and siiificalion can
aueur, and (3) & vegelated polishing compartmeant whems
further reductions n TS8 and ass constituents and
nitrogen {(via denilriication) can oooun ?%rm&%rg% phoss
phiorus rer nwetiande s genarally smalland s largely
the result of phosphorus adeorption $o solids and @E&ﬁﬁ
debiiue, Sadimeniation and pathogen reduction arsre
1o detention ime In zone 1, 1o rstention tme and mmwmm
ture nzone 2, and o ?%E&ﬁi on ime in zone 3. As noted
eariier, the nulion of "compartmenis® is artificial os the treat-
ment processes ovarlap In ime and space, and no spe-
oifie physics] comperdment s s iniplled, Mowsver,
separation of an FAS Into & seviss of single-funclion zones
{calls} with Individusal culist conlrols Is not an unaliractive
concspt.

& rational overview of the FWE syslom s depnloted in
Flowrs 4-14, & Hlusirates that ihe primery mechanisms In
zone 1, which ls Rully vegetated end anssrobis throughout
its depth dring the growing . are sadimenistion
and flooouistion, as delermined by Fanssct messurements
of dissolved oxygen and pollutant concentrations. Any s
tension ofthe HET inzone 1 hevend spprodimalely 2 davs
at Oimax would be @&S%ﬁi?ﬁ%? il singe the ansaro-
bic conditions will nol result in %ﬁ‘? sionifcent further -
moval of soluble constivents end floccudation sedl %ﬁ%‘i&—
tion has been effectively complated. The TSS and sas
ated consfituents {partisulste BOD, arganis nltrogen and
phosphiorous, metals end cerdain semivolatiis organic som-
pounds) have aleo reached this same stalue. Volatlle or
ganics are likely o be removed fom the waslewater dur-
ing the collsclion or oxidation poryd reatment pmms@%
(Hannah, etal, 1866), whils mostsemivolatiles are remove
with the solids in the oxidation pond or in zons 1 of %he
FWE system,

For many veers L has been recognized thet effluent Soo-
wulation is primedly 2 funclion of ensrgy Inpud from eliher
exiemal sources or intemal hydrodynamic forees, and thet
redused Reynolds’ Numbers (Re) induce splimsl sedimen
tation of parficles. Over the past several decades this phe-
nomens has been applisd In the dovelopment of hydrody-
namic devices which accomplish exceliant focculabion and/
ur sedimentation without moving peste, such a8 pips mbe
ors and foooulelors, fubs and plate sallers, and pebbls
bed and wedgewire oullel devicss for clalilfers, Flow
through the emerging vegsiation Is exremaly torbuous and
ls accompanied by a very small hydraulic radius. The
Reynolds Number {Re) is a direct funclion of the hydraulic
radius {(dameter, § the path wers round {35 In 2 pipe). if
the Re falls In & range which comesponds to laminar flow,
sedimeniztion bowdmized Re b { thousand Inferge
basins, and sven arger In non-vegsiated ponds. No dirent
measuremanis of Re or laminer fow have baen mede at
the tme of this willing, it analogous results From shudles
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of wbe selliers and pardicle-size removals support this
theary, given the largs amount of watied surface available.
{Sparham, 1870). This concept aiso supports he use of
fully vagetated amas immediately praceding outlet weirs.

i zone 2, which is primarily open-waler, the nalural
reasration processes are supplemented by submerged
macrophivies during dayiiphi periods io elsvale dissoived
oxygen in order to oxidize carbonaceocus compounds
{80D) to sufficiently low lovels {o facilitate nitification of
the NH_-N to NO,-N. These processes require large
amourits of oxygen and ims In a passive system {no me-
chanical assistance]. Themadmum HRTinzone 2 s gone
arally limited to aboul 2 1.3 dave befors unwanted slgal
blooms socur. Therefore, more than one open zope may
be required o complete these reactions, ¥ so, the result
would be a five (or mors} zone deslgn since each open
zone would be followed by s fully vegetated zons. The
remctions in zone 2 are essentislly the same as in 4 facub
tativa tagoon, Thersfore, the sguations which anply i those
systams might.offer reasonable approximations to the rats
of ransformations cosurring in this open-waler zone, There-
fora, the firstorder Marale and Shaw (1981) squstion for

Cutiet

fgcal coliform disoff could be applied as an approximation,
along with its lempersture dependancy:

Ce 1

A . - 47
Co  (a+®)N “n
whaere: Co = hfluent FC conceniration, o100 mi
Ce = sifivent FC concentration, oh100 mi
N = number of open-weter zonas in the
FWSs
t = HRT{T)
Ka = facal coliform ramavel rale constant
o}
= 2.6 (1.19)™0 {4-8)

where: T = tempsraiure, °C

BOD removal In the open-water zone should also follow
exlsiing squations such as {Crites and Tohobanoglous,
10881

C _ 1

Co (1= ") @9
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where:
€ = BOD, moi.

Kb = specific BODs removal rate constaryt
(T

Kb = (.15 (1.04)= (4-10}

Therefors, In analyzing Figure 4-14 the dowrward st
I FC and BOD In zone 2 can be approxdmated through
the above sguations, without considering offsats from wdid-
s A5 noled proviously, the n bacteris can prolit-
srate and convert ammonia-nitrogan fo nitrate(NO N} and
will be the primary nitrogen rensformation role 0?' zong 2.
Howaver, the carbonaceous BOD must be Iow snough o
sllow these reastions o ooour. In roleting bislogicat
cortactons this concentration of BOD is about 15 myf
{USEPA, 1893}, &s noled by Gearheart {'29&%2} neraasing
the size of he open-water zons fy Increzsas dis-
solved oxygen, pH, and NO,-N, whils decreasing soluble
BOD and svwmonium.

UKs Depariment of Bawironment has studied lagoon
systems treating shniler quallly influent 1o that of zone 2.
They have noled thal algal growdh generslly starts o oo
mr miwm iays 3 and 3 {Eé% 1873}, Algal growth can

@M@s iﬁmm M N vaéaﬁi@zaimﬁ‘ gnd inducs phospho-
rus praciplation. ﬁéﬁf@; the additional blomess antd presipl-
tedes thet must be vomoved I zons 3 will add o the intar-
ralloading on the FWE syslom. The primery goal of the
opan-waterzone & 1o provide dissolved orygen to remove
80D sndoonverl N - io NO-N. Therstors, the oplirium
%%gmg of this zons would be an %%R‘%’n%’ 2403 dovs. Assum-
IngaQJjQ,, of 2, the designer might chooss an HRT of
Zoays st G or an HRT of S days at Q. Climate would
fsly bo the S final griterion, with the msg@s* slza fovored in
northern areas and the smaller In southem ones,

Tha third zone Is fully vegeialetd ke zone 1 and has g
shnllar funwtion. Zone 3, like zone 1 s glso capable of denlk
trification if the influent flow contalng NO -N. Where oxlda-
fion pond preresbnent of munidpal msﬁgwam ls BT~
ployed, zone 1 of the PWS system s not generally requirad
o denitrlly, bul zone 3 will i zone 2 induces nilrificalion.
Tha primary snergy sourds for sut i daniification s
the rplosse of orgenic substrates from the debitus from
decaying plants. However, partislly digested, previously
removed orgenics may also be avallsble. Denitrifving baee-
terla perform only under anasroble oondiions and bast
whan slached o lrge swrfacs gress, .0, plants, Denitrd
fication, like nitdficalion, is lemperature-sensitive, M.
cation and denfirification are greafly Impalred when waler
wmperaiures are reduced below 10°C. Gearheard (1802}
showed total inomanic né%mgm in the Arcals Marsh o be
reduced from 25 10 8 mgfl. In 1985 he demonsirated pilot-
scale rsmoval of NO-N from 130 mg/L to € mg/l using no
supplemental mfbfm sourpas in 80 hours &t 15°C. The
primary limitation In & Sves-zone FWE syslem designed

o remove nil ;
water zone, I the open-walsr 2000 & 5 In nltriivin
tha NiH_-N, the system should be able 1o deniisify I |
etsl, (“S@%} tndicats that denibrificetion should reguire Ises
than one day hydraull relenution ime (HRT) for denitifica-
Hon from municipel westowater conceniralions fo an el
ant roquiratment of < 10 mgfl. Kedias and Knight {1936}
found hat 1 I 2 davs should sulfos o resch 0% NO N
rarmnpvel, Tromions the proviously- visted requirement Yor
zone 3 (MRTof 2 dayvs) ehould mest ﬁ’ﬁ& ratsriion regidre-
ment and sneure significant den ation. WEF Marnust
of Practice FU-18 (1380} indicalss mg ﬁz@ denitrification
rate can be us high as 1¢kg/he-d. Loadings must be within
the fimits of svelinble lebile carbon o proceed at the max-
s rate.

Az with zone 1 thers is additionsl, ¢ rary nutrlent (N
and P} removal by plant uptake In zone &, which may be
siprificant at 1 fimes durdng the yesr, while re
of most of these nuttlends ccours st other times. T
plant effects can mask the effecis of other processes which
could be impacting the system parformence at the same
Hmes. Unforlunsisly, there are insulfficlent data {o fully quan-
Hy the nulrisnt cycle for sach zone of the FWS system,

4.5.2 Totel Suspended Solids Removal
1 Conslderetions

Since prior discussion indicates thet TS8S removal {rather
thar BOD removal) drives the sizing process, there iz a
need to provide frther discussion of the mechanizms ine
volvad and thalr implications on design, Trestment mecha-
riams which dominale in the vegslated inlet zone of 8 FWS
construcled wolland volume wre fioogulation, sedimenis-
Hon and anaeroble decomposition. Dlecrete and Bocculant
settling ooours as the wastewater flows through the inftial
fully vagetated zone, Since the FWS was likely precedsd
by an oxidetion pond where most diserele selfliing has oe-
curred already, the snhanced seliing In 2onet is mostly
due to Bocouiation of large supracolioidal solids in pas-
sage trough the emergent vegetation. The procssses arg
ganarsily not lemperature depandent and oocur af rels
tvely high hydraulic loading rates. TSS removal rates of
40 to 80% are common with 5 g of 0.08 midey 0 0.27
day, but relalive removals are more acourately determined
by influsnt characieristios and the hydrodynamics of the
nitlal vegetated zone,

Tha majorily of incoming solids are removed in this Ink
Hal seltling volume. Myscinth and duciovesd sysiems ars
gimilar to (but not a8 good ae) of an FWE in the
hydrodynamios which promols ent focoulation and
sedimentation. The mechanisms of the Tully vegalated zoneg
1 can be sstimated from the use of particle size distitbu-
ton analysis. Generally, wastowslers have been analyzed
i form size ranges:

Seltteable (100 um) :

Supracolicidel {1 1o 100 pm)
feidal (0.001 to § )

Dissolved {< 0.001 um)




Roy Denney

From: Roy Denney <roy.denney@adenus.com>
Sent: Tuesday, May 6, 2014 940 AM

Tor brad.harris@tn.gov

Subject: Maple Green

Brad,

Have you had the opportunity to look over the letter and documentation | sent you on the 28"7
Regards,

Roy



Frome Roy Denney <roy.denney@adenus.com>

Sent: Tuesday, May 6, 2014 1040 AM
Ton ‘Brad Harris'

Cex ‘Robert Odette’

Subject: RE: Maple Green

£§15-681-2813 will be the best number to reach me. [ have a meeting at 2:00PM today.

Currently the site serves,
Providence Baptist Church, Robertson County EMS #5, Coopertown Middle School, 148
connections at Oak Pointe Subdivision, P&C Corner Market, Pizza Hut, Sudden Service BP,
and a Mapro Express.

Roy

From: Brad Harris [maiilo:Brad Hamis@tn.oov]
Sent: Tuesday, May 6, 2014 10:01 AM

Toz: Roy Denney

Ce: Robert Gdette

Subjech: RE: Maple Green

Yes we have, Bob and 1 will try to call you later in the day. | am covered up right now. Send me a number that would
work. We'll shoot for 1:30pm.

Check your math in the example calc. We would also like you to verify the current obligations for the system?

Brad

From: Roy Denney [malln oy denney@adenus ool
5 : Tuesday, May 06, 2014 9:490 AM

Ta: Brad Harrls

Subject: Maple Green

Brad,
Have you had the opportunity to look over the letter and documentation | sent you on the 287

Regards,

Roy




From: Roy Denney <roy.denney@adenus.com>

Senk Tuesday, May 6, 2014 12:38 PM
Tos ‘Brad Harris'

Cez ‘Robert Odette’

Subject: RE: Maple Green

Yas,

ook forward to the call

From: Brad Harris [mailio:Brad Hanbs@noay]
Sent: Tuesday, May 6, 2014 12:21 PM

To: Roy Denney
Ce: Robert Odette
Sublect: RE: Maple Green

Roy,
Can we try 9:00am in the morning instead of this afternoon?

Thanks,
Brad

From: Roy Denney [malitorrov.dennev@sdenus.com)
Sent: Tuesday, May 06, 2014 12:01 PM

Te: Brad Harris

Subjlect: Re: Maple Green

144 customers currently, 168 plated lots but the developer defaulted so there appears to be no urgency to
developing. Found the error on the math. We can make the cells 10 feet longer.

Sent from my iPhone

On May 6, 2014, at 10:51 AM, Brad Harris <Brad Harris@tn.goy> wrote:

How many connections {existing and future} are involved with Oak Pointe?

Brad

From: Roy Denney [mailtowoy.dennev@adenus.com]
Sent: Tussday, May 06, 2014 10:40 AM

Fo: Brad Harris

Ce: Robert Cdelte

Subject: RE: Maple Green

£15-691-2913 will be the best number to reach me. | have a meeting at 2:00PM today.

Currently the site serves,

Providence Baptist Church, Robertson County EMS #5, Coopertown Middle School, 148
connections at Oak Pointe Subdivision, P&C Corner Market, Pizza Hut, Sudden Service BP,

1



and a Mapco Express.

Roy

From: Brad Harrls [mailio: Brad Harmis@ingov]
Sent: Tuesday, May 6, 2014 10:01 AM

To: Roy Denney

€ Robert Odetie

Subject: RE: Maple Green

Yes we have, Bob and | will try to call vou later in the day. | am covered up right now. Send me a
number that would work. We'll shoot for 1:30pm.

Check your math in the example cale. We would also like vou to verify the current obligations for the
systam?

Brad

From: Roy Denney [maiine iy
Sent: Tuesday, May 06, 2014 9:40 AM
Teo: Brad Harris

Subject: Maple Green

Brad, ,
Have you had the opportunity to look over the letter and documentation | sent you on the 28™?

Regards,

Roy



