



















































































NPDES PERMIT NUMBER AL0000019
PART I: DISCHARGE LIMITATIONS, CONDITIONS, AND REQUIREMENTS

Page 25 of 56

DSNO072Y: Stormwater runoff from maintenance shop, former chemical storage area and the test pad 3/ 4/ 5/

During the period beginning on the effective date of this permit and lasting through the expiration date of this permit, the Permittee is authorized to discharge from the outfall(s) listed above and
described more fully in the Permittee’s application. Such discharges shall be limited and monitored by the Permittee as specified below:

. . . . . . Sample Sample
Parameter Quantity or Loading Units Quality or Concentration Units Frequency’ Typel Seasonal
Effluent Gross Value Minimum Daily Maximum Daily S.U. Annually Grab All Months
Solids, Total Suspended (Report)
(00530) HkEE oAk HkAEE HrAEE HkEE Maximpm Dail mg/l Annually Grab All Months
Effluent Gross Value N Y
Oil & Grease (00556) otk ook ook Seskkesok sk ko ok 15.0
Effluent Gross Value Maximum Daily mg/l Annually Grab All Months
Effluent Gross Value Maximum Daily mg/l Annually Grab All Months
Toluene (34010) ek ok etk ok etk Heokkokok ook skok 8723
Effluent Gross Value Maximum Daily ug/l Annually Grab All Months
Benzene (34030) otk ook ook Seskkesok sk ko ok 15.5
Effluent Gross Value Maximum Daily ug/l Annually Grab All Months
Ethylbenzene (34371) sk stk ok sk stk ok st stk ok Sekoskokok sekkokok 1244
Effluent Gross Value Maximum Daily ug/l Annually Grab All Months
Naphthalene (34696) skskoskskosk skskoskoskok skskoskoskok kskoskoskok skskoskosksk 620
Effluent Gross Value Maximum Daily ug/l Annually Grab All Months
Flow, In Conduit or Thru (Report)
Treatment Plant (50050) ool Maxi P Dail MGD oA oA o AAK HHAAK Annually Estimate All Months
Effluent Gross Value aximum Latly
THE DISCHARGE SHALL HAVE NO SHEEN, AND THERE SHALL BE NO DISCHARGE
OF VISIBLE OIL, FLOATING SOLIDS OR VISIBLE FOAM IN OTHER THAN TRACE AMOUNTS.
1/ Samples collected to comply with the monitoring requirements specified above shall be collected at the following location: At the nearest accessible location just prior to discharge and after final

treatment. Unless otherwise specified, composite samples shall be time composite samples collected using automatic sampling equipment or a minimum of eight (8) equal volume grab samples
collected over equal time intervals. All composite samples shall be collected for the total period of discharge not to exceed 24 hours.

2/ If only one sampling event occurs during a month, the sample result shall be reported on the discharge monitoring report as both the monthly average and daily maximum value for all parameters
with a monthly average limitation.

3/ See Part IV.A for Best Management Practices (BMP) Plan Requirements.

4/ See Part IV.B for Stormwater Measurement and Sampling Requirements.

5/ Sample shall be taken during a qualifying storm event following rocket fuel testing and open engines.



NPDES PERMIT NUMBER AL0000019
PART I: DISCHARGE LIMITATIONS, CONDITIONS, AND REQUIREMENTS

Page 26 of 56

DSNO072Y (Continued): Stormwater runoff from maintenance shop, former chemical storage area and the test pad 3/ 4/ 5/

During the period beginning on the effective date of this permit and lasting through the expiration date of this permit, the Permittee is authorized to discharge from the outfall(s) listed above and
described more fully in the Permittee’s application. Such discharges shall be limited and monitored by the Permittee as specified below:

. . . . . . Sample Sample
Parameter Quantity or Loading Units Quality or Concentration Units Frequency’ Typel Seasonal

PerChlorate (CL04) (61209) skskoskskok skskoskoskok skskoskoskok skskoskoskok skskoskoskok (RepOrt)

Effluent Gross Value Maximum Daily mg/l Annually Grab All Months
Chemical Oxygen Demand (Report)

(COD) (81017) HkEE oAk HkAEE HrAEE HkEE Maximl.ll)m Dail mg/l Annually Grab All Months
Effluent Gross Value Y

Xylene (81551) otk ook ook Seskkesok sk ko ok (Report)

Effluent Gross Value Maximum Daily ug/l Annually Grab All Months

1/

2/

3/
4/
5/

THE DISCHARGE SHALL HAVE NO SHEEN, AND THERE SHALL BE NO DISCHARGE

OF VISIBLE OIL, FLOATING SOLIDS OR VISIBLE FOAM IN OTHER THAN TRACE AMOUNTS.

Samples collected to comply with the monitoring requirements specified above shall be collected at the following location: At the nearest accessible location just prior to discharge and after final
treatment. Unless otherwise specified, composite samples shall be time composite samples collected using automatic sampling equipment or a minimum of eight (8) equal volume grab samples
collected over equal time intervals. All composite samples shall be collected for the total period of discharge not to exceed 24 hours.

If only one sampling event occurs during a month, the sample result shall be reported on the discharge monitoring report as both the monthly average and daily maximum value for all parameters
with a monthly average limitation.

See Part [V.A for Best Management Practices (BMP) Plan Requirements.
See Part IV.B for Stormwater Measurement and Sampling Requirements.

Sample shall be taken during a qualifying storm event following rocket fuel testing and open engines.






































































































ADEM PERMIT RATIONALE

PREPARED DATE: September 20, 2022
PREPARED BY: Rachel Lounsberry
REVISED DATE: January 20, 2023
REVISED BY: Rachel Lounsberry
REVISED DATE: July 24, 2023
REVISED BY: Rachel Lounsberry
REVISED DATE: September 25, 2024
REVISED BY: Rachel Lounsberry
REVISED DATE: June 9, 2026
REVISED DATE: August 24, 2026
REVISED DATE: September 29, 2026
REVISED BY: Muhammad Mehmood

Permittee Name: U S Army
Facility Name: US Army Redstone Arsenal
Permit Number: AL0000019

PERMIT IS REISSUANCE DUE TO EXPIRATION

DISCHARGE SERIAL NUMBERS (DSN) & DESCRIPTIONS:

DSN Description

001 | Storm water runoff from DDT remediation area

002 | Contaminated stormwater runoff and wastewater associated with testing rocket fuels and engines

003 | Vehicle wash waters and stormwater runoff from fuel storage and handling areas

010 Stormwat(?r associated with aircraft facilities (hangars and waste storage areas) and operations (fuel storage
and handling)

011 | Stormwater runoff from cooling tower blowdown, boiler blowdown and non-contact cooling water

013 | Stormwater runoff from debris landfill, inert landfill and sand storage area

015 S.tormwater frorp Northqast and Western Demolition area (propellant and propellant waste disposal) and
simulated chemical training area

016 Stormwater runoff from f01jm§r chemical weapons storage (Mustard Gas and Lewisite) demolition areas,
hazardous waste storage building and test pad

017 | Stormwater runoff from cooling tower blowdown, boiler blowdown and non-contact cooling water

020 Stormwater. runoff from former DDT plant site, storage yard for transfgrmers, conductors and hazardous
waste, cooling tower blowdown, boiler blowdown and non-contact cooling water

021 Stormwatqr runoff from closed storage impoun'dments, a former Lewisite manufacfuring site and waste
accumulation area, cooling tower blowdown, boiler blowdown and non-contact cooling water

022 Stormwater runoff from motor. pool, maintenance and paint shops, cooling tower blowdown, boiler
blowdown and non-contact cooling water

027 | Non-contact cooling water from Building 7120

032 | Potable/Industrial water tank releases

033 | Potable/Industrial water tank releases

034 | Potable/Industrial water tank releases

038 | Potable/Industrial water tank releases

040 | Potable/Industrial water tank releases

042

Potable/Industrial water tank releases




























































































































Phosphorus
The presence of Phosphorus in washing compounds could result in the discharge of phosphorus levels

adequate to cause eutrophication in the receiving stream; therefore, monitoring for this pollutant will be
continued in this permit. Monitoring is proposed during non-storm events, when only wash waters are being
discharged.

Revision 8/24/2026
The facility has requested that outfalls DSN047Q and DSNO079 be removed from the permit. Both of these outfalls are
inactive, and the monitoring locations do not exist.

The following outfalls have been made representative of similar outfalls located adjacently upon the facility’s request:
Outfall DSNO71 is deemed representative of outfall DSNO15. Outfall DSNO69Y has been deemed representative of
outfalls DSN0O60Y and DSNO062Y. Outfall DSN0O80Q has been deemed representative of DSNO075Q. Outfall
DSNO077Q has been deemed representative of outfalls DSN076Q and DSN078Q. Footnotes for each of these outfalls
have been updated in the Permit to reflect these changes.

The facility has pointed out that the outfall DSN072Y does not carry out open burning or open detonation operations.
Hence the annual certification requirement as noted in footnote #5 of this outfall does not apply. Footnote #5 and the
annual certification requirement have been removed from outfall DSNO072Y.

Revision 9/29/2026
The facility has requested that Foonote 5/ for Outfall DSN072Y be updated to state “Sample shall be taken during a
qualifying storm event following fuel testing and open engines.”




Jackson, Scott A

Subject: RE: Revised Draft Permit - Redstone Arsenal ALO000019

From: Makkouk, Ramzi S CIV USARMY USAG (USA) <ramzi.s.makkouk.civ@army.mil>

Sent: Tuesday, September 29, 2026 3:03 PM

To: Mehmood, Muhammad Uzair <muhammad.mehmood@adem.alabama.gov>

Cc: York, Austin S CIV USARMY USAG (USA) <austin.s.york.civ@army.mil>; Montalvo Negroni, Yolanda L CIV
USARMY USAG (USA) <yolanda.l.montalvonegroni.civ@army.mil>

Subject: Revised Draft Permit - Redstone Arsenal ALO000019

Good afternoon Muhammad,

Please find the attached comment for the revised draft permit, and a hard copy to follow by mail for your
records. Well, there is still one last footnote needs to be updated for DSNO72Y, just to make sure this
stormwater outfall has been identified correctly. One more request, please ensure our mailing address
has been updated to reflect the following:

COLONEL KATHERINE SLINGERLAND

GARRISON COMMANDER

US ARMY

4488 MARTIN ROAD (ATTN: AMIM-REP-EC)

REDSTONE ARSENAL, AL 35898

If you have any questions, please let me know.

Again, thank you for your time and attention to this matter.

Thank you,



V/r,

Ramzi S. Makkouk

Directorate of Public Works
Environmental Management Division
(AMIM-REP-EC, Room A336)

US Army Garrison - Redstone Arsenal
4488 Martin Road

256-955-8501



DEPARTMENT OF THE ARMY
US ARMY INSTALLATION MANAGEMENT COMMAND
HEADQUARTERS, UNITED STATES ARMY GARRISON - REDSTONE
4488 MARTIN ROAD
REDSTONE ARSENAL, ALABAMA 35898-5000

REPLY TO

ATTENTION OF 29 September 2026
Environmental Management Division

Mr. Scott Jackson

Alabama Department of Environmental Management
Industrial/Municipal Branch/Water Division

Post Office Box 301463

Montgomery, AL 36130-1463

Re: Revised Draft Permit NPDES Permit Number ALO0O00019

Dear Mr. Jackson:

Enclosed is our final comment on the revised draft permit, ALO000019. However,
most of our comments during the last revision were answered, but there is still one
footnote that needs to be updated for DSN072Y.

My point of contact for this matter is Mr. Ramzi Makkouk, Environmental
Management Division, Directorate of Public Works, at 256-955-8501 or email
ramzi.s.makkouk.civ@army.mil.

Sincerely,

V”V"‘/\M Q/

Jason K. Braxton
Chief, Environmental Management Division

Enclosure



Permit Comments for ALOO00019 2026:
Here’s the comment on the revised draft permit “NPDES Permit Number ALL0000019:

1.

DSNO72Y: This outfall is associated with testing rocket fuels and open engines
and is located southeast of DSN002. Therefore, as of now, footnote #5 is not a

true statement and needs to be corrected.

***Ensure footnote#5 wording should be as follows: “Sample shall be taken
during a qualifying storm event following rocket fuel testing and open
engines”.












DEPARTMENT OF THF ARMY
US ARMY INSTALL. )N MANAGE  IT COMMAND
HEADQUARTERS, UNITED STATES ARMY GARRISON, REDSTONE
4488 MARTIN ROAD
REDSTONE ARSENAL, ALABAMA 35898-5000

REPLY TO
ATTENTION OF

Environmental Management Division

Ms. Rachel Lounsberry

Industrial Section

Alabama Department of Environmental Management
Post Office Box 301463

Montgomery, Alabama 36130-1463

Dear Ms. Lounsberry:

We respectfully request the enclosed chang  to the National Pollutant Discharge
Elimination System (NPDES) draft permit ALO0O00019 dated October 11, 2022.

Any questions or comments concerning these proposed changes may be directed to
Mr. Ramzi Makkouk, Environmental Management Division (AMIM-REP-EC), at
ramzi.s.makkouk.civ@army.mil or 256-955-8501.

Sincerely,

Vi
A o

B. Skinner

rector, Directorate of Public Works

Enclosure

AN FQUAL OPPORTUNITY EMPLOYER



NPDES Permit ALOO00019

NPDES DRAFT PERMIT REQUESTED CHANGES

DSN 002-1. The lagoon associated with this outfall collects uncontaminated stormwater not associated
with industrial or agricultural runoff activities. The lagoon is also equipped with a liner and nutrients are
not expected to be in wastewater. Therefore, BOD, 5-Day and Carbon, Tot Organic, Nitrogen, Total,
Nitrogen Ammonia Total, and Phosphorus shall be removed from permit monitoring requirements.

DSN003-Q. Please change discharge point title to “Vehicle wash waters and storm water runoff”
because the fuel storage and handling areas are no longer needed at the wash pad. The underground
fuel tanks were removed in January 2022 and vehicle maintenance activities will no longer be conducted
at the site. For this reason, Nitrogen, Ammonia Total (As N), Carbon, Tot Organic (TOC), Methyl Tert-
Butyl Ether, Naphthalene and Toluene shall be removed from the permit.



Lounsberry Rarchal F
————]

From: Makkouk, Ramzi S CIV USARMY USAG (USA) <ramzi.s.makkouk.civ@army.mil>
Sent: Thursday, November 17, 2022 12:39 PM

To: Lounsberry, Rachel E

Subject: DDT and Arsenic monitoring

Hello Rachel,

Talked with Mr. Clint Howard, he is the Chief of Installation Restoration Branch about the DDT and Arsenic monit  ing
on base. He said, that DDT and Arsenic are tracked on a daily basis from three different areas where contaminate are
suspected to be present. However, | am still trying to hunt down the whooping crane and bat studies for you. Thi  <s.

V/r,

Ramzi S. Makkouk

Directorate of Public Works
Environmental Management Division
(AMIM-REP-EC, Room A336)

US Army Garrison - Redstone Arsenal
4488 Martin Road

256-955-8501



Lounsber:x, Rachel E ‘

From: Makkouk, Ramzi S CIV USARMY USAG (US) <ramzi.s.makkouk.civ@mail.mil>
Sent: Thursday, September 19, 2019 10:53 AM

To: Lounsberry, Rachel E

Subject: Permit Number: ALO000019 (UNCLASSIFIED)

Attachments: NPDES Supplemental Information.docx

Follow Up Flag: Follow up

Flag Status: Flagged

CLASSIFICATION: UNCLASSIFIED
Good morning Rachel,

Attached are the updates to the storm water outfalls as requested. Hope all is well with you. If you need any
additional information please let me know.

Thanks for your help,

Ramzi S. Makkouk

Directorate of Public Works
Environmental Management Division
(IMRE-PWE-I, Room A332)

US Army Garrison - Redstone Arsenal
4488 Martin Road

256-955-8501

CLASSIFICATION: UNCLASSIFIED









Lounsberz, Rachel E

From: Makkouk, Ramzi S CIV USARMY USAG (US) <ramzi.s.makkouk.civ@mail.mil>
Sent: Thursday, February 28, 2019 10:06 AM

To: Stanaland, Rachel E

Cc: Stierwalt, Michael J CIV USARMY USAG (USA); Ortiz, Angelique E CTR (US)
Subject: Outfalls 3, 11, 13 & 21 Sampling and Analysis

Attachments: EPA Form 3510-2F 3,11,13,21(2019).pdf

Follow Up Flag: FollowUp

Flag Status: Flagged

Good morning Rachel,

Per your request, attached are the full sampling information requested with the exception of the demolition
area that has not been sampled. But I will forward you the analysis once sampling is conducted. Again, thanks
for your patience and understanding.

You have a good day and if you have any questions, please let me know.

Thanks,

Ramzi S. Makkouk

Directorate of Public Works
Environmental Management Division
(IMRE-PWE-I, Room A332)

US Army Garrison - Redstone Arsenal
4488 Martin Road

256-955-8501




EPA ID Number (copy from ltem 1 of Form 1)

AL7210020742

Form Approved. OMB No. 2040-0086

Approval expires 5-31-92

VIl. Discharge information {Continued from page 3 of Form 2F)

Part A — You must provide the results of at least one analysis for every pollutant in this table. Complete one table for each outfall. See instructions for additional detalls.

Maximum Values Average Values
{include units) {include units) Number
Poliutant Grab Sample Grab Sample of
and Taken During Taken During Storm
CAS Number First 20 Flow-Weighted First 20 Flow-Weighted Events
(if available) Minutes Composite Minutes Composite Sampled Sources of Pollutants
Gil and Grease 5.0 mg/1 NIA 5.0 mg/L 1.00 DSN003
Biological Oxygen
Demand (BODS) 5.0 mg/1 5.0 mg/L 1.00 DSN003
Chemical Oxygen
Demand (COD) | %-9 ®9/1 4.0 mg/L 1.00 DSNO03
;ﬁ&sﬁgdw 5.0 mg/1 5.0 mg/L 1.00 DSNO03
Total Nitrogen 0.5 wg/1 0.5 mg/L 1.00 DSNOO3
Total Phosphorus | 0.1 wg/1 0.2 mg/L 1.00 DSNOO3
pH Minimum 7.79| Maximum 7.79|Minimum 7, 79! Maximum 7.79(1.00 DSNOO3
PatB-~  List each pollutant that is limited in en effluent guideline which the facility is subject to or any poliutant listed in the facility’s NPDES permit for its process
wastewaler (if the facility is operating under an existing NPDES permit). Complete one table Jor each outfall. See the instructions for addilional details and
requirements.
Maximum Values Average Values
{include units) finclude units} Number
Pollutant Grab Sample Grab Sample of
and Taken During Taken During Storm
CAS Number First 20 Flow-Weighted First 20 Flow-Weighted Events
(if available) Minutes Composite Minutes Composite Sampled Sources of Pollutants
MTBE 0.618 mg/1 0.618 mg/L 1.00 DSNOO3
BTEX 1.0 ug/l 1 ug/L 1.00 DSNOD3
Naphthalene 1.0 ug/l 1.9 ug/l 1.00 DSNOO3
DDT 0.1 ug/l 0.1 ug/l 1.00 DSNOO3
Flow 0.0400 MGD 0.0400 MGD 1.00 DSN0O3
EPA Form 3510-2F (1-92) Page VIl-1 Continue on Reverse




EPA 10 Number (copy from Hem 1 of Form 1)

AL7210020742

Form Approved. OMB No, 2040-0086
Approval expires 5-31-92

VIl. Discharge information (Continued from page 3 of Form 2F)

Part A — You must

provide the resuits of at least one analysis for every poliutant In this table. Complete one table for each outfall. See instructions for additional details.

Maximum Values Avarage Values
(include unils) (include unils) Number
Poliutant Grab Sample Grab Sample of
and Taken During Taken During Storm

CAS Number First 20 Flow-Weighted First 20 Flow-Woeighted Evenis

(if available) Minutes Composite Minutes Composite Sampled Sources of Poliutants
Oit and Grease 5.0 mg/1 N/A $.0 mg/L 1.00 DSNO11
gﬁg&?lé’ﬁ‘;n 4.0 mg/l 4.0 mg/L 1.00 DSNO11
Chemical Oxygen
Demand (COD) 5.0 mg/1 5.0 mg/L 1.00 DSNGL1
Total Suspended
Solids @pg;l 5.0 mg/l 5.0 mg/L 1.00 DSNO11
Total Nitrogen 6.5 mg/l 4.5 mg/L 1.00 DSNO11
Total Phosphorus | 0.1 mg/1 0.1 mg/L 1.00 DSNO11
pH Minimum 6 .95 Maximum 6.98 |Minimum g ggl Maximum 6.98]1.00 DSNOLL

Part8-  List each poliutant that is imited in an effluent guideline which the facility is subject to or any pollutant listed in the facility's NPDES permit for its process
wastawater (if the facility is operating under an existing NPDES permit), Complete one table for each outfall. See the instructions for additional details and
requirements.
Maximum Values Average Values
(Include unils) {include units} Number
Pollutant Grab Sample Grab Sample of
and Taken During Taken During Storm

CAS Number First 20 Flow-Weighted First 20 Flow-Weighted Events

it available) Minutes Composite Minutes Composite Sampled Sousces of Pollutants
MTBE 0.433 mg/1 . 0.433 mg/L 1.00 DSNO11
BTEX 1.0 ug/l 1.0 ug/L 1.00 DSNO11
Naphthalene 1.0 ug/l 1.0 ug/l 1.00 DSNO11
DDT 0.1 ug/l 0.1 ug/l 1.00 DSNO11
PCB 10 ug/l 10 ug/l 1.00 DSNO11
Flow 0.0400 MGD 0.0400 MGD 1.00 DSNO11
EPA Form 3510-2F (1-92) *Page VII-1 Continue on Reverse




EPA ID Number (copy from Rem 1 of Form 1)

AL7210020742

Form Approved, OMB No, 2040-0086

Approval expires 5-31-92

VIi. Discharge information (Continued from page 3 of Form 2F)

Part A — You must provide the resuits of at least ane analysis for every pollutant in this table. Complete one table for each outfall. See instructions for additional details.

Maximum Values Average Values
(include unils) finclude units) Number
Pollutant Grab Sample Grab Sample of
and Taken During Taken During Storm

CAS Number First 20 Flow-Weighted First 20 Flow-Weighted Events

(if available) Minutes Composite Minutes Composite Sampled Sources of Poliutants
Oil and Grease 5.0 mg/1 N/A 5.0 mg/L 1.00 DSNO13
Biological Oxygen
Demand (B0D5) | 5°° ang/l 5.0 mg/L 1.00 DSNO13
ggem"a"nc:'(ggg)e M 19.87 mg/1 7.87 mg/L 1,00 DSNO13
;g;:ilss#gg;vded 8.0 mg/1 8.0 mg/L 1.00 DSNO13
Totat Nitrogen 0.5 mg/l 0.5 mg/L 1.00 DSNO13
Total Phosphorus ) 0.1 wg/l 0.1 mg/L 1.00 DSNO013
pH Minimum 7. 18| Maximum 7.18]{Minimum 7. 14f Maximum 7.18[1.00 DSNO13

PatB-  List each pollutant that is limited in an effluent guideline which the fadility is subject 16 or any pollutant listed in the facility's NPDES permit for its process
wastewater (if the {acilily is operating under an existing NPDES permit). Complete one table for each outfall. See the instructions for additional detaits and
requirements.

Maximum Values Average Values
{include unils) {include unils) Number
Paliutant Grab Sample Grab Sample of
and Taken During Taken During Storm
CAS Number First 20 Fiow-Weighted First 20 Flow-Waighted Events
(if available) Minutes Composite Minutes Composite Sampled Sources of Pollutants
opT 0.1 ug/l 0.1 ug/l 1.00 DSNO13
Flow 0.150 MGD 0.150 MGD 1.00 DSNO13
EPA Form 3510-2F (1-92) Page Vii-1 Continue on Reverse



AL7210020742

EPA ID Number (copy from item 1 of Form 1)

Form Approved. OMEB No. 2040-0086

Approval expires 5-31-92

VII. Discharge information (Continued from page 3 of Form 2F)

Part A — You must

provide the results of at least one analysis for every pollutant in this table. Complete one table for each outfall. See instructions for additiona] details.

Maxdmum Values Average Values
(include units) (include unils) Number
Polkutant Grab Sample Grab Sample
and Taken During Taken During Storm
CAS Number First 20 Flow-Waighted First 20 Flow-Weighted Events
(if available) Minutes Composite Minutes Composite Sampled Sources of Pollutants
Qil ang Grease 5.0 mg/l N/A 5.0 wmg/L 1.00 DSNG21
Biological Oxygen
Demand (BODS) 5.0 mg/l 5.0 mg/L 1.00 DSHO21
Chemical Oxygen
Oemand {COD) 6.26 mg/1 6.26 my/L 1.00 DSNO21
Total Suspended
Soiide (TSpS) 5.0 mg/1 5.0 mg/L 1.00 DSNO21
Total Nitrogen 0.5 mg/1 0.5 mg/L 1.00 DSNO21
Total Phasphorus {0.0480 mg/1 0.0480 mg/L 1.00 DSNO21
pH Minimum 7. 54 Maximum 7.54 |Minimum 7, 54 Maximum 7.54]1.00 DSNOZ1
Pat B~  List each pollutant that is limited in an effluent guideline which the facility is subject to or any pollutant listed in the facility's NPDES permit for its process
wastewater (if the facility is oparating under an existing NPOES permit). Complete ane table for each oulfall. See the instructions for additional detaits and
requirements.
Maximum Values Average Values
{include unils) {include unils) Number
Pollutant Grab Sample Grab Sample of
and Taken During Taken During Storm
CAS Number First 20 Flow-Weighted First 20 Flow-Weighted Evenls
(if available) Minutes Composite Minutes Composite Sampled Sources of Pafiutants
Arsenic 0.016 mg/l 0.016 ng/L 1.00 DSNQ21
DDT 0.1 ug/l 0.1 ug/l 1.00 DSNO21
Chloride - 3.7 mg/l 3.7 ma/l 1.00 DSN021
Flow 0.0400 MGD 0.0400 MGD 1.00 DSN021
o
EPA Form 3510-2F (1-92) Page Vii-1 Continue on Reverse




EPA ID Number {copy from itern 1 of Form 1) Form Approved, OMB No, 2040-0086
AL7210020742 Approval expires §-31-92
Vil. Discharge information (Continued from page 3 of Form 2F)
Part A ~ You must provide the results of at {east one analysis for every pollutant in this table. Compleie one table for each outfali. See instructions for additional details.
Maximum Values Average Values
(include units) {include units) Number
Pollutant Grab Sampla Grab Sample of
and Taken During Taken During Storm

CAS Number First 20 Flow-Weighted First 20 Flow-Weighted Events

{if available) Minutes Compasite Minutes Composite Sampled Sourcas of Pollutants
Oil and Grease NODL N/A NODI DSNO17{Storm Water)
g’edr:gl'_'ﬂgg}gg;" 1.0 mg/L 1.0 mg/L 1.00 DSNO17 (Non Contact Water)
Chemical Oxygen
Demand {COD) NODI NODI DSN017 (Storm Water)
mss(‘;ssp;;' ded NODI NODI DSN017{Storm Water)
Total Nitrogen 0.5 mg/L 0.5 mg/L 1.00 DSNO17(Non Contact Water)
Total Phosphorus | 0.1 wg/L 0.1 mg/L 1.00 DSN0O17 (Non Contact Water)
pH Minimum 7. 42| Maximum 7.42|Minimum 7 42| Maximum 7.42]1.00 DSNO17 (Non Contact Water)

Part B~  List each pollutant that is limited in an effiuent guideline which the facility is subject to or any poflutant listed in the facility's NPDES parmit for its process
wastewater (if the facility is operating under an existing NPDES permit). Complete one table for each outfall, See the instructions for additional details and
raquirements,

Maximum Values Average Values
{include units) (include unils) Number
Pollutant Grab Sample Grab Sample of
and Taken During Taken During Storm

CAS Number First 20 Flow-Weighted First 20 Flow-Weighted Evenis

(if available) Minutes Composite Minutes Compasite Sampled Sources of Pollutants
0&0G NODI NODI DSNO017 (Stoxm Water)
Naphthalene NODY NODI DSNO017 (Stoxm Watex)
TRC 0.05 my/L 0.05 mg/L 1.00 DSN017 (Non Contact Water)
TDS 156.0 mg/L 156.0 mg/L 1.00 DSN017(Non Contact Water)
Mercury, Total [NODI NODI DSN017 (Storm Water)
zinc, Total NODI - NoDI DSN017 (Non Contact Water)
Lead, Total NODI NODI DSN017 (Stoxrm Water)
Copper, Total |NODI NODI DSND17 {Storm Watex)
BETX NODI NODI DSNDO17 (Storm Water)
Temperature 48, 4 F 48.4 F 1.00 DSN017 (Non Contact Water)
EPA Form 3510-2F (1-92) Page Vi1 ———r o ntinue on Reverse

Farmel)

IND/MUN BRANCH




Stanaland, Rachel E

From: Makkouk, Ramzi S CIV USARMY USAG (US) <ramzi.s.makkouk.civ@mail.mit>

Sent: Tuesday, November 13, 2018 3:38 PM

To: Stanaland, Rachel E

Subject: Controlled and realistic Degraded Visual Environment (DVE) and Hostile Fire Indicator
(HFI) testing

Attachments: SCETI_EA_DRAFT1.pdf

Follow Up Flag: Follow up

Flag Status: Flagged

Hello Rachel,

Need to add an additional outfall at Test Area#6 please. Attached is the draft environmental assessment for
the subject document for your information. This project will consist of the following:

Water cannons will be turned on and a wide jet of water shot into the air, aimed at a camera mounted on a
gimbal system. The purpose of the camera is to demonstrate flying in rain/fog conditions for visibility
assessment. A water detention lagoon will be created to capture and slow water runoff from the site.

Let me know if there's anything else I need to provide in order to go forward with this project.

As always, thanks for all your help!

Thanks,

Ramzi S. Makkouk

Directorate of Public Works
Environmental Management Division
(IMRE-PWE-I, Room A332)

US Army Garrison - Redstone Arsenal
4488 Martin Road

256-955-8501



Draft Environmental Assessment for
Construction and Operation of System of
Systems Controlled Environmental Test
Infrastructure at Redstone Arsenal. Al.

Prepared for
Commander, Redstone Arsenal, Alabama

Prepared by
U.S. Army Redstone Test Center, Redstone Arsenal, Alabama
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SECTION 1.0 PURPOSE, NEED, AND SCOPE

1.1 INSTALLATION BACKGROUND AND SETTING

Redstone Arsenal is in Madison County, Alabama, and it was established in 1941 as a series of
complexes supporting Army arsenal, depot, and chemical munitions development activities.
Following World War II (WWII) and the drawdown of wartime support, Redstone Arsenal
became home to the Army missile program. In that role, Redstone Arsenal supported the
research of numerous scientists and engineers, including Wernher von Braun. Through the 1950s
and 1960s, Redstone Arsenal played a pivotal role in the development of both civil and military
space and ballistic technologies. With the establishment of the National Aeronautics and Space
Administration in 1958, many Redstone Arsenal facilities and employees became part of the new
agency at the newly designated George C. Marshall Space Flight Center on-installation while
many others continued supporting the Army’s unique needs.

Redstone Arsenal encompasses approximately 38,100 acres and is approximately 95 miles north
of Birmingham, Alabama; 109 miles south of Nashville, Tennessee; 212 miles southeast of
Memphis, Tennessee; and 175 miles northwest of Atlanta, Georgia (RSA 2015). Please refer to
Figure 1 and Figure 2 in Appendix A.

Of the 38,100 acres, 5,617 acres consist of a portion of Wheeler National Wildlife Refuge; 1,260
acres are owned by the Tennessee Valley Authority; and 1,864 acres are permitted for use by the
National Aeronautics and Space Administration’s Marshall Space Flight Center. Approximately
25,500 acres of Redstone Arsenal are used as range and training areas, including nine research,
development, test, and evaluation ranges for mostly explosive ordnance; four light demolition
ranges; one heavy demolition range; and more than 7,000 acres for light maneuver training. Ten
cantonment areas comprise approximately 10,700 acres and consist of administrative offices,
military housing, industrial facilities, storage facilities, maintenance facilities, recreational areas,
agricultural areas, forested areas, and water bodies (RSA 2015).

Redstone Arsenal is a center of testing, development, and doctrine for the Army missile program
and, in addition to the Redstone Test Center, includes tenants such as the National Aeronautics
and Space Administration, Missile Defense Agency, Missile and Space Intelligence Center, and
Tactical Urban Assault Course Project Office. The support of those activities results in the
employment of an estimated 35,000 personnel and economic activity in the Huntsville
Metropolitan Area in excess of $10 billion a year.

The U.S. Army Redstone Test Center (RTC) is a United States Army Test and Evaluation
Command (ATEC) tenant activity on Redstone Arsenal, Alabama. Redstone Test Center
operates on over 14,000 acres, or about one-third the land area of Redstone Arsenal, Alabama
providing cutting edge test and evaluation support for various customers since the early 1950s.
The main mission of Redstone Test Center is to provide superior technical expertise and state-of-
the-art facilities and capabilities to plan, conduct, analyze and report the results of tests on
aviation, missile and sensor systems, subsystems and components. These services ensure the
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safety, performance and reliability of military hardware and software in their operational
environment.

This Environmental Assessment evaluates the potential environmental effects associated with the
proposed System of Systems Controlled Environment Test Infrastructure (SCETI). The
Environmental Assessment is prepared in accordance with the National Environmental Policy
Act of 1969 (42 United States Code [U.S.C.] sections 4321-4347) and Environmental Analysis
of Army Actions (Title 32 of the Code of Federal Regulations [CFR] part 651). The intent of the
National Environmental Policy Act is to protect, restore, and enhance the environment through
well-informed federal decisions. The regulations at 32 CFR part 651 provide Army guidance and
procedures for National Environmental Policy Act compliance and establish policy, procedures,
and responsibilities for assessing environmental effects of Army actions.

Section 2.0 discusses the proposed SCETI mission in detail

1.2 PURPOSE OF AND NEED FOR THE PROPOSED ACTION

The purpose of U.S. Army Redstone Test Center’s proposed action is to provide and develop a
multi-functional test capability that will allow repeatable, controlled and realistic Degraded
Visual Environment (DVE) and Hostile Fire Indicator (HFI) testing. DVE occurs when aircraft
pilots find themselves in situations with reduced visibility. As visibility degrades, aviation
operations can become more dangerous, less effective, and often deadly. Typical DVE
conditions can include, but are not limited to, smoke, dust, rain, fog, or flat light. HFI systems
are installed onboard aircraft to detect and locate incoming fire of various small arms.

The Department of the Army has identified a significant need for simulated flight, under
controlled and repeatable conditions for DVE and HFI testing. Both small arms fire and
degraded visibility during in-theater landing or take-off scenarios contribute to the highest rates
of pilot and aircraft loss overseas. Currently, the only way to test DVE systems is to conduct
costly, higher risk flight operations involving a piloted aircraft moving in actual degraded visual
environment conditions. Similarly, the current way to test HFI systems is to have high risk, high
cost piloted aircraft in live-fire scenarios. The SCETI concept would completely take out the
risk to test pilots and aircraft.

1.3 SCOPE OF THE ANALYSIS AND DECISION TO BE MADE

This Environmental Assessment considers direct, indirect, and cumulative effects of the
proposed action, alternatives and the No Action Alternative. It was prepared in accordance with
the National Environmental Policy Act (42 U.S.C. § 4321 et seq.), Council on Environmental
Quality Regulations (40 CFR parts 1500-1508), and the Army’s implementing procedures
published in 32 CFR part 651 (Environmental Analysis of Army Actions). This Environmental
Assessment is an appraisal of impacts of the proposed project that will result in either a Finding
of No Significant Impact or a Notice of Intent to prepare an Environmental Impact Statement.

This Environmental Assessment focuses on the proposed, future SCETI testing and required
construction. It provides a discussion of the affected environment and the potential impacts to
physical, natural, cultural, and socioeconomic resources. The following Valued Environmental
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Components were identified as having the potential for adverse impacts and are, therefore,
analyzed for all alternatives carried forward for analysis in the Environmental Assessment:

e Land Use

e Air Emissions and Quality

¢ Noise Management

¢ Water Resources

¢ Environmental Restoration Areas

Hazardous Materials and Waste Management
Non-Hazardous Waste Management and Recycling
Threatened and Endangered Species

Historical Structures and Archaeological Resources
e Socioeconomic Impacts

¢ Geology and Soils

As detailed in Section 2.0, the Preferred Alternative would help Redstone Test Center address
the U.S. Department of the Army mission requirements. If it is determined that the proposed
action will not result in any significant environmental impact, the final conclusion will be
covered within a Finding of No Significant Impact. If it is determined that implementing the
proposed action would result in unavoidable or nonmitigable significant adverse environmental
impacts, the Army will publish a Notice of Intent and initiate the preparation of an
Environmental Impact Statement.

The No Action Alternative serves as a baseline against which the impacts of the proposed action
are evaluated. Under the No Action Alternative, Redstone Test Center would not implement the
proposed action.

1.4 PUBLIC INVOLVEMENT

The Army invites public participation in the National Environmental Policy Act process. All
agencies, organizations, and members of the public having a potential interest in the proposed
action, including minority, low-income, disadvantaged, and Native American groups, are urged
to participate in the decision-making process.

1.5 IMPACT ANALYSIS PERFORMED

An interdisciplinary team of environmental scientists, biologists, planners, engineers,
archaeologists, historians, and military technicians has analyzed the alternatives in light of
existing conditions and has identified relevant beneficial and adverse effects associated with the
action.

1.6 RELEVANT STATUTES AND EXECUTIVE ORDERS

In addressing environmental considerations, the Army is guided by relevant statutes (and their
implementing regulations) and executive orders that establish standards and provide guidance on
environmental and natural resources management and planning. These include the Clean Air
Act; Clean Water Act; Noise Control Act; Endangered Species Act; National Historic
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Preservation Act; Archaeological Resources Protection Act; Comprehensive Environmental
Response, Compensation, and Liability Act; Resource Conservation and Recovery Act; and
Toxic Substances Control Act. Executive orders bearing on the proposed action include
Executive Order 11593 (Protection and Enhancement of the Cultural Environment), Executive
Order 11988 (Floodplain Management), Executive Order 11990 (Protection of Wetlands), and
Executive Order 12088 (Federal Compliance with Pollution Control Standards). This
Environmental Assessment addresses such authorities when relevant to environmental resources
and conditions.

SECTION 2.0

SCREENING CRITERIA, DESCRIPTION OF PROPOSED
ACTION AND ALTERNATIVES

This section includes a description of screening criteria, the No Action Alternative, the proposed
action (which includes several alternatives, including the preferred alternative), and alternatives
considered but eliminated from detailed study.

2.1 SCREENING CRITERIA

U.S. Army Redstone Test Center performed screening to determine the most appropriate location
for the continued and future implementation of the proposed action. To be considered viable and
carried forward for analysis, alternatives must have met the following criteria:

e Be in a location where associated Safety Fans do not encroach outside of currently
controlled ranges or impact occupied facilities and unrelated activities;

¢ Minimize impact to wetlands and floodplains;

¢ Minimize conflict with existing testing activities;

e Meet sensor line-of-sight requirements;

¢ Not jeopardize personnel safety during testing; and

¢ Not subject public outside of Redstone Arsenal to unreasonable levels of noise.

2.2 PROPOSED ACTION

The Proposed Action is to construct and operate the proposed System of System Controlled
Environment Test Infrastructure at an existing U.S. Army Redstone Test Center range at
Redstone Arsenal, Alabama. The SCETI operational concept will include four 200" tall towers,
located at the corners of a 400" wide x 1000’ long rectangle. The towers will hoist cables, via
winches at the base, which will suspend a DVE or HFI sensor system. The suspended system
package will be remotely controlled and moved along the cables within the footprint (See
Appendix A, Figure 3). This simulated flight area will consist of a 280” wide x 700’ long area.
A central, 200’ wide x 400’ long improved surface pad will be used to place various targets or
obstacles for the suspended sensor system.

Also, the 400’ wide x 1000’ long footprint will consist of a flexible obstacle field. Obstacles can
consist of, but are not limited to, holes, trenches, berms, poles, rock piles or fabricated (typically

Redstone Arsenal, Alabama 4 November 2018



Draft Environmental Assessment

wooden) structures as well as vehicle hulls. Depth of disturbance shall not exceed two feet, and
above ground structure will not surpass 33 feet above ground level. These obstacles are intended
to further extend the variation of environmental conditions the sensor system under test would be
exposed to during testing operations.

2.2.1 Degraded Visual Environment Testing

Furthermore, the SCETI will have a roughly 100” wide x 200° long area in which degraded
visual environments can be generated for DVE sensor testing. See Table 2.2.1 for a list of
proposed obscurants and materials that could be used during testing to simulate various
environmental and combat conditions that could be encountered by aircraft in theater. Many of
the listed obscurants other than rain and sand are currently utilized for sensor testing at the U.S.
Army Redstone Test Center’s Test Area 3.

Degraded visual environment testing will be done to assess aircraft sensor packets in various
degraded visual environment conditions. Blowing rain will be generated by sixteen mounted
water cannons that will be located on either side of the central improved surface pad. It is
expected that approximately 1,872 gallons of water would be generated in a 15 minute test run at
the highest rain rate (0.6 inches/hour) in the test requirements. It is reasonably expected that the
scenario could be repeated up to ten times a day. This would equate to approximately 18,720
gallons of water over an eight hour day. Current test forecasting expects for approximately one
test day per every three months leading to a total annual water usage of 56,160 gallons.

There is a potential for an outlier case for non-typical industry customers such as the Federal
Aviation Administration or the Meteorological community. The extreme outlier can be assumed
to be 8 inches/hour, with a total volume of 24,960 gallons introduced to the test site in a 15
minute window. This is the upper limit of the water cannon design capability. Due to the
demand on the system, the lack of use cases and complexities of data collection in this scenario,
this outlier will be at a lesser frequency than the average use cases. It can be assumed this this
outlier requirement would occur no more than twice per day, with a total volume calculated to be
49,920 gallons per test day. Assuming three test days per week, the total weekly water usage
would be 149,760 gallons. Again, it should be noted that this is a highly unique use case, which
has no current request or requirements, would be conducted once per year.

Fog Oil, sand, dust and chaff will be generated by M56 Coyote Generators (See Appendix A,
Figure 4). Diesel, oil, and JP-8 smoke will be generated by burning the product in burn barrels.
Red phosphorus smoke will be created through the detonation of various phosphorus grenades.
Flares will be dispensed from aircraft. The following subsection will briefly describe each
obscurant.

Description of Obscurants

Fog Oil — Primarily used in smoke generators. This is low viscosity petroleum distillate. Fog
oils have two standard grades, standard grade fuel (SGF) No. 1 and SGF No. 2. SGF No. 1 has a
higher viscosity and is typically used when the atmospheric temperature is 40°F or above; SGF
No. 2 is usually applied when the temperature is between -15° and 40°F. The U.S. Army usage
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mainly consists primarily of SGF No. 2 for year-round smoke/obscurant use. It should also be
noted that SGF No. 2 is additive free (AMCCOM 1983).

SGF No. 2, being a light lubricating oil, is similar in most respects to automotive lubricants and
some industrial lubricating oils of similar viscosities. The hydrocarbons constituting these oils

generally contain 20-50 carbon atoms. Based upon viscosity, SGF No. 2 is made up mainly of

hydrocarbons in the molecular weight range of 240-420 atomic units.

Diesel Fuel — Another low viscosity petroleum distillate. It is a very complex mixture of
hydrocarbons containing small quantities of additives. Additives are present in very small
quantities to improve combustibility (alkylnitrates), reduce corrosion of surface storage
containers (surfactants), reduce gum formation (mixed surfactant), or act as antioxidants
(aromatic amines or phenols).

Diesel fuels come in four grades. The first two are products of the middle distillate oils. They
are used in high-speed engines such as tractors, trucks, and buses. Other grades of diesel fuel are
more viscous, containing blends of higher-boiling distillates and some residual (nonvolatile)
fuels. These are used in low-speed engines operating with sustained loads at constant speeds
such as large marine and railroad diesel engines. The acceptance criteria and specifications for
these fuels are outlined in Federal Specification VV-F-800C and Military Specification MIL-F-
46162B (AMCCOM 1983).

Dust and Sand — Kaolin is a naturally occurring fine, usually white clay resulting from extreme
weathering of aluminous minerals that contain kaolinite as a principle constituent. The mineral
is often used by military ranges to simulate battlefield dust. The dust is usually generated and
dispersed by a high-velocity air stream generator. Based on widespread usage and extensive
toxicity studies, kaolin is considered safe for humans and the environment (USEPA 1999).

Bi-Spectral Dust (Graphite Flakes mixed with Fog Oil) — Graphite is a soft-scale form of
carbon and can be natural or synthetic in origin. Natural graphite is associated with quartz, iron
oxide, mica, and granite impairers. Free silica content typically ranges from 1% to 25%.
Synthetic graphite is formed by heating petroleum coke, a binder (usually coal tar pitch), and a
petroleum-based oil to facilitate extrusion of the particles. Synthetic graphite is the source
currently used by the military. The chemical composition of the bulk powders is predominantly
carbon with trace impurities totaling < 1% by weight. The trace impurities include small
quantities of silica, aluminum, iron, calcium, titanium, and magnesium (USACBDA 1993).

Red Phosphorus —Red phosphorus (RP) is used by the military for smoke munitions. Itis a
reddish solid that can be finely powdered or a massively formed material. RP is much less
reactive with air than white phosphorus and is also very insoluble in water (AMCCOM 1983b).

Chaff — Modern chaff consists of bundles of extremely small strands of aluminum-coated silica
fibers that reflect radio waves from a radar set. Chaff fibers are proximately the thickness of a
very thin human hair and range in length from 0.3 to over 1.0 inch (0.76 centimeters to 2.5
centimeters). The length of the chaff determines the frequency range of the radio wave most
effectively reflected by that particular filament. When released from an aircraft, chaff initially

Redstone Arsenal, Alabama 6 November 2018



Draft Environmental Assessment

forms a “puff” that disperses widely in the air. Dispersed chaff forms an electronic cloud that
effectively reflects radar signals and forms an image on a radar screen. If the pilot quickly
maneuvers the aircraft while momentarily obscured from precise radar detection, the aircraft can
safely maneuver to avoid the threat (U.S. Air Force, 2003).

Several studies and assessments have received the available information on the environmental
effects and health risks of chaff. These reviews and studies demonstrate that chaff poses no
significant risks nor does it adversely affect livestock, wildlife, land use, or visual resources.
Indeed, the main chaff components (silica, aluminum, and stearic acid [anti-clumping agent]) are
generally prevalent in the environment.

Flares — Defensive flares are magnesium pellets that, when ignited, burn for a short period (3.5
to 5 seconds) at approximately 2,000 °F. The burn temperature is hotter than the exhaust of an
aircraft engine and therefore attracts and decoys heat-seeking weapons and sensors targeted on
the aircraft.

The flares are wrapped with aluminum-filament-reinforced tape and inserted in an aluminum
case closed with a felt spacer and a plastic end cap. The top of the case has a pyrotechnic
impulse cartridge that is activated electrically to produce hot gases that push a one 1-inch square
by Y-inch thick cap and the flare material out of the flare dispenser mounted in the aircraft. The
flare ignites as it is ejected from the dispenser (U.S. Air Force, 2003).

2.2.2 Hostile Fire Indicator Testing

Hostile Fire Indicators are aircraft mounted sensor systems that can detect incoming fire of
various small arms. To test these systems in a simulated environment, the U.S. Army Redstone
Test Center will utilize the SCETI capability. See various small arms in Table 2.2.1 that will
utilized to test the HFI systems.

Munitions will be fired downrange from a fixed position at the SCETI site. Live fire will be
directed below or beside the HFI system under test that is being remotely guided along the guy
wire system, within a predetermined safety distance that is determined by munition dispersion
patterns. Data will be gathered by various velocity and tracking radars, acoustic arrays, and high
speed cameras

Table 2.2.1 SCETI Materials Used for DVE & HFI Testing

Materials & Materials Approximate Annual Usage
Rain (light, medium, heavy) 56,160 gallons
Dust (bi-spectral dust, red clay dust) 600 pounds
Sand 300 pounds
Red Phosphorus 440 pounds
Fog Oil 150 gallons
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Burn Barrels (Diesel, Oil, JP-8) 150 gallons
Munition Type Approximate Annual Usage (In Rounds)

7.62 millimeter 15,000

25 millimeter 2,400

30 millimeter 2,400

50 caliber 15,000

Rocket Propelled Grenade 30

2.75 inch rockets 180

Chaff 240

Flares 4,500

2.3 NO ACTION ALTERNATIVE

The No Action Alternative, included as prescribed by Council on Environmental Quality
regulations, serves as a baseline against which the impacts of the Preferred Alternative can be
evaluated.

Under the No Action Alternative, Redstone Test Center would not implement the proposed
action, which is the proposed System of Systems Controlled Environment Test Infrastructure
(SCETI) testing and construction of associated infrastructure. These operations would not occur
under this alternative. Simulated DVE and HFI testing would not occur. This alternative would
not allow the U.S. Army Redstone Test Center to meet the existing need of the Department of
Defense need for this type of testing. This would likely result in adverse impacts to future
systems fielded for use by U.S. Army aviators and soldiers. It would also not provide a safer and
more reliable means to test these new systems.

2.4 ALTERNATIVES CONSIDERED IN DETAILED STUDY

Two action alternatives were considered for detailed study in this environmental assessment.
The selection of these two alternatives for the SCETI operation was based of the Screening
Criteria detailed in Section 2.1.

2.4.1 Alternative A (Preferred Alternative)

Alternative A is the U.S. Army Redstone Test Center’s Preferred Alternative. This would
involve implementing the SCETI operation at the existing range of the U.S. Army Redstone Test
Center’s Test Area 6 (TA-6) (See Appendix A, Figure 5). This range primarily focuses on
ground and aviation-based sensors and aviation countermeasure testing. It consists of a 4,588
acre subset of the much larger TA-1 Range Complex. This alternative would consist of
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constructing the SCETI on the northeastern portion of TA-6. Also, a portion of trees would need
to be cleared to achieve the sensor line of sight requirement.

2.4.2 Alternative B

Alternative B would consist of implementing the SCETI operation at the existing range of the
U.S. Army Redstone Test Center’s Test Area 6 (TA-1). TA-1 serves as the primary missile
flight test range for RTC. This range complex is approximately 9,465 acres in size. The SCETI
would be constructed in the northeastern corner of the main flight range (See Appendix A,
Figure 6).

2.5 ALTERNATIVES CONSIDERED BUT ELIMINATED FROM DETAILED
STUDY

Optional location around the U.S. Army Redstone Test Center’s controlled property were
considered for the location of the SCETI operation. They were, however, eliminated from
selection because of either extensive presence of wetlands and floodplains, operational
constraints due to inadequate range space, conflicts with existing operations, or combinations of
these issues.

U.S. Army Redstone Test Center, Test Area 3

Test Area 3 (TA-3) serves as the main sensor, countermeasure and obscurant test range for the
U.S. Army Redstone Test Center. It is a 1,818 acre range located on the northwestern corner for
the Redstone Arsenal. While TA-3 does perform aviation sensor and obscurant testing, the
extensive presence of wetlands and floodplains does not make it an ideal location for the
construction of the SCETI capability. Also, TA-3’s orientation at the northwestern border of
Redstone Arsenal does not make it a favorable location for the live fire of small arms required
for HFI testing.

U.S. Army Redstone Test Center, Test Area 1, Site 2

An additional site on Test Area 1 was considered during the planning process. This site was
located on the far eastern portion of the range. While this site allowed for far less operational
conflicts and provided the greatest distance for line of sight, its proximity to various
administrative buildings did not make it suitable for the safe deployment of the obscurants
required for DVE testing.

SECTION 3.0

AFFECTED ENVIRONMENT AND ENVIRONMENTAL
CONSEQUENCES
3.1 APPROACH FOR ANALYZING IMPACTS

The analysis of the Valued Environmental components identified in section 1.3 includes affect
environment and environmental consequences, including cumulative effects.
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Context and intensity are taken into consideration in determining a potential impact’s
significance, as defined in 40 Code of Federal Regulations part 1508.27. The intensity of a
potential impact refers to the impact’s severity and includes consideration of beneficial and
adverse effects; the level of controversy associated with a project’s impacts on human health;
whether the action establishes a precedent for future actions with significant effects; the level of
uncertainty about project impacts; or whether the action threatens to violate federal, state, or
local law requirements imposed for the protection of the environment. The severity of an
environmental impact is characterized as none/negligible, minor, moderate, significant, or
beneficial.

¢ None/negligible — No measureable impacts are expected to occur

e Minor — Primarily short-term but measureable adverse impacts are expected. Impacts
might have slight impact on the resource.

e Moderate — Noticeable adverse impacts that would have a measureable effect on a
resource and are not short term.

o Significant — Adverse impacts would be obvious, both short term and long term, and
would have serious consequences on a resource. These impacts would be considered
significant unless mitigable to a less-than-significant level.

¢ Beneficial — Impacts would benefit the resource/issue.

The evaluation of impacts in this Environmental Assessment includes thresholds of concern for
each resource. Some thresholds have been designated based on legal or regulatory limits or
requirements; others reflect the Army’s discretionary judgment in accomplishing its primary
mission of military readiness, while also fulfilling its conservation stewardship responsibilities.
Quantitative and qualitative analyses have been used, as appropriate, to determine whether, and
the extent to which, a threshold would be exceeded. Based on the results of the analyses, this
Environmental Assessment identifies whether a particular potential impact would be adverse or
beneficial, and to what extent. The following sections discuss the affected environment and the
environmental consequences associated with each alternative, including the No Action
Alternative.

Council on Environmental Quality regulations require that a proposed project’s cumulative
impact be addressed as part of a National Environmental Policy Act document. Cumulative
impacts are effects on the environment that result from the incremental effect of a project in
combination with other past, present, or reasonable foreseeable future actions, regardless of
jurisdiction or entity. Cumulative impacts can result from individually minor, but collectively
significant, action occurring over time. Section 3.14 discusses cumulative impacts.

3.2 LAND USE

3.2.1 Affected Environment

Land use includes all existing land use activities, land ownership, and planned land uses — as
defined in any applicable land-use planning documents — in the potentially affected area. This

section describes Redstone Arsenal land-use zoning and the land use of the alternative proposed
project sites and the surrounding land.
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Redstone Arsenal’s Real Property Master Plan includes development plans for four major land
use zones: residential, city center, professional, and industrial (US Army Garrison-Redstone
Arsenal, 2014). The industrial zone is the largest of Redstone Arsenal’s land use zones at almost
27,700 acres. It contains the installation’s industrial and explosive operations; Redstone Army
Airfield with a 7,300-foot runway, test areas, warehousing, and ammunition storage; more than
5,600 acres of Wheeler Wildlife Refuge; approximately 1,260 acres of Tennessee Valley
Authority property; and more than 10 miles of the Tennessee River waterfront with recreation
areas. The acreage includes nine research, development, test and evaluation (RDT&E) ranges;
four light demolition ranges; and one heavy demolition range. This area is most heavily
constrained by restrictive safety arcs, wetlands, ecologically sensitive areas, archaeological and
cultural resource sites, and 100-year floodplains.

Potential Impacts to land use are considered significant when the proposed uses conflict with
applicable ordinances and/or permit requirements, cause nonconformance with current general
plans and land use plans, preclude adjacent or nearby properties from being used for existing
activities, or conflict with established uses of an area requiring mitigation.

3.2.2 Impacts Associated with Alternative A (Preferred Alternative)

Land use compatibility is determined by comparing the proposed use to the existing use of the
project site and surrounding areas. Negligible effects would be expected with Alternative A. The
location of the proposed SCETI operation at U.S. Army Redstone Test Center’s TA-6 would be
consistent with the Installation’s Real Property Master Plan (U.S. Army Garrison — Redstone
Arsenal, 2014). The industrial zone land use designation of the site and surrounding land would
be compatible with the proposed use of the land. Constructing and operating at the proposed site
would not create a conflict or disrupt or divide established land use configurations.

3.2.3 Impacts Associated with Alternative B

Land use compatibility is determined by comparing the proposed use to the existing use of the
project site and surrounding areas. Negligible effects would be expected with Alternative B. The
location of the proposed SCETI operation at U.S. Army Redstone Test Center’s TA-1 would be
consistent with the Installation’s Real Property Master Plan (U.S. Army Garrison — Redstone
Arsenal, 2014). The industrial zone land use designation of the site and surrounding land would
be compatible with the proposed use of the land. Constructing and operating at the proposed site
would not create a conflict or disrupt or divide established land use configurations.

3.2.4 Impacts Associated with the No Action Alternative

No effects on land use would be expected with the No Action Alternative. The proposed
Redstone Test Center TA-1 project would not be implemented. There would be no changes in
the land use of the proposed project site.
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3.3 AIR EMISSIONS AND QUALITY
3.3.1 Affected Environment

The U.S. Environmental Protection Agency Region 4 and Alabama Department of
Environmental Management regulate air quality in Alabama. The Clean Air Act (42 U.S.C.
7401-7671q), as amended, assigns the U.S. Environmental Protection Agency responsibility to
establish the primary and secondary National Ambient Air Quality Standards (40 CFR § 50) that
specify acceptable concentration levels of six criteria pollutants: particulate matter (measured as
both particulate matter less than 10 microns in diameter [PMio] and particulate matter less than
2.5 microns in diameter {[PM2 s]), sulfur dioxide (SO2), carbon monoxide (CO), oxides of
nitrogen (NOx), ozone (O3), and lead (Pb). Short-term National Ambient Air Quality Standards
(1-, 8-, and 24-hour periods) have been established for pollutants contributing to acute health
effects, while long-term National Ambient Air Quality Standards (annual averages) have been
established for pollutants contributing to chronic health effects. Although each state has the
authority to adopt standards stricter than those established under the federal program, the state of
Alabama has accepted the federal standards.

Federal regulations designate Air Quality Control Regions that are in violation of the National
Ambient Air Quality Standards as nonattainment areas. Federal regulations designate Air
Quality Control Regions with concentration levels of the six criteria pollutants below the
National Ambient Air Quality Standards as attainment areas. Madison County (and, therefore,
all areas associated with the action) is within the Tennessee River Valley (Alabama)-Cumberland
Mountains (Tennessee) Interstate (40 Code of Federal Regulations part 81.72). The United
States Environmental Protection Agency has designated Madison County as in attainment for all
criteria pollutants (United States Environmental Protection Agency 2018) and it monitors levels
of criteria pollutants at representative sites in each region throughout Alabama. For reference
purposes, Table 3.3-1 shows the monitored concentrations of criteria pollutants at the monitoring
location closest to the proposed alternate project sites (Site ID: 01-089-0014, Old Airport Road).

Table 3.3-1. Air Quality Standards and Monitored Data

"~ Pollutant Air Quality Standards Monitored Data

CcO

1-Hour (ppm) 35 No Data

8-Hour (ppm) 9 No Data
NO2

1-Hour (ppb) 100 No Data
O3

1-Hour (ppm) 0.12 0.053
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8-Hour (ppm) 0.070 0.061
SO2

1-Hour (ppb) 75 No Data

3-Hour (ppm) 0.5 No Data
PM:s

24-Hour (ug/m) 35 13.8

Weighted Annual Mean (ug/m?) 12 6.8
PMio

24-Hour (ug/m®) 150 29
Lead

3-Month Average (ug/m®) 0.15 No Data

Source: 40 CFR 50.1-50.12 and USEPA 2018.

Notes: ug/m’ — micrograms per cubic meter; CO = carbon monoxide; NO; = nitrogen dioxide; O; =
ozone,; ppb = parts per billion; ppm = parts per million; SO; = sulfur dioxide.

Redstone Arsenal is considered a major facility for the purposes of air permitting and holds a
major operating Title V permit (#709-0007), which expires in 2023. The permit requirements
include annual periodic inventory of all significant stationary sources of air emissions for each of
the criteria pollutants of concern; monitoring and recordkeeping requirements also are included
in the permit. Primary stationary sources of air emissions include boilers and generators. Table
3.3-2 lists Redstone Arsenal’s Actual 2017 facility-wide air emissions from all significant

stationary sources.

Table 3.3-2. RSA Actual 2017 Facility-Wide Emissions

Pollutant Emissions (tons/year)
[Nitrogen oxides (NOy) %0
Particulate Matter (PM) 9.36
Fine particulate matter (PM25) 4.04
Fine particulate matter (PMo) 4.18
Condensable particulate matter (PM-CON) 0.79
Sulfur dioxide (SO2) 0.72
Volatile Organic Compounds (VOCs) 32.1
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Carbon monoxide (CO) 16.8

Notes: Data from CY 2017 RSA Annual Emissions Inventory

Emissions from research, development, test, and evaluation ranges are categorized as fugitive
emissions within Redstone Arsenal’s Title V Air permit. Total emissions are calculated and
reported to the Alabama Department of Environmental Management on an annual basis. Test
Area 6 emissions are cumulatively analyzed with the U.S. Army Redstone Test Center Test Area
1. Current obscurants used in sensor testing at the U.S. Army Redstone Test Center Test Area 3
(TA-3) is reported on an annual basis as well. See Table 3.3-3 for the most recent annual
emissions from munition testing at the TA-1/TA-6 range complex and obscurant usage at TA-3.

Table 3.3-3 Actual Pollutant Emissions for R1000 (Test Areas 1 and 6) and R1107 (Test
Area 3) for Calendar Year 2017

R1000 (Test Area 1 and Test Area 6)

Pollutant Emissions (tons/year)
Carbon monoxide (CO) 1.31
Nitrogen dioxide (NO2) 0.00
Particulate Matter (PMiotal) 2.74
Particulate Matter (PM2.s) No Data
Particulate Matter (PMio) No Data
Ammonia (NH3) No Data
Sulfur Dioxide (SOz) No Data
Volatile Organic Compounds (VOCs) No Data
Total Hazardous Air Pollutants (HAPs) 0.13

R1107 (Test Area 3)

Pollutant Emissions (tons/year)
Carbon monoxide (CO) 0.03
Nitrogen dioxide (NO2) 0.00
Particulate Matter (PMiotal) 0.82
Particulate Matter (PM25s) No Data
Particulate Matter (PMio) 0.82
Ammonia (NH3) No Data
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Sulfur Dioxide (SO2) No Data
Volatile Organic Compounds (VOCs) 242
Total Hazardous Air Pollutants (HAPs) 0.00

Notes: Data from CY 2017 RSA Annual Emissions Inventory

Existing Climate, Greenhouse Gases, and Climate Change. Huntsville has an average high
temperature of 89.4° Fahrenheit (°F) in the hottest month of July, and an average low
temperature of 30.7°F in the coldest month of January. Huntsville has an average annual
precipitation of 57.5 inches per year. The wettest month of the year is March with an average
rainfall of 6.7 inches (Idcide 2018).

Greenhouse gases are components of the atmosphere of that trap heat relatively near the surface
of the earth and therefore contribute to the greenhouse effect and climate change. Most
greenhouse gases occur naturally in the atmosphere, but increases in their concentration result
from human activities such as the burning of fossil fuels. Global temperatures are expected to
continue to rise as human activities continue to add carbon dioxide (CO), methane, nitrous
oxide, and other greenhouse (or heat-trapping) gases to the atmosphere. Whether or not rainfall
will increase or decrease remains difficult to project for specific regions (IPCC 2018).

The Council of Environmental Quality has released draft guidance on when and how Federal
agencies should consider greenhouse gases emissions and climate change in National
Environmental Policy Act analyses. The draft guidance includes a presumptive effects threshold
of 25,000 metric tons per year of carbon dioxide equivalent emissions from a federal action
(CEQ 2010).

Significant impacts occur to air quality when actions contribute to or result in a substantial
increase in criteria pollutant levels as compared to the National Ambient Air Quality Standards
or expose sensitive receptors to substantial pollutant concentrations.

3.3.2 Impacts Associated with Alternative A (Preferred Alternative)

Preliminary estimates indicate a negligible increase in emissions of air pollutants and a minor
impact to air quality during the operation of the SCETI at TA-1. Neither an air permit nor a
permit modification would be required. A formal letter, however, would be prepared to notify
the Alabama Department of Environmental Management of this change in activity to accurately
reflect facility operations in Redstone Arsenal’s Title V Air permit and to gain concurrence as a
courtesy. See Table 3.3-4 for calculated approximate annual emissions from DVE and HFI
testing to be tested at the proposed TA-6 project site.

Table 3.3-4 Criteria Pollutant Emissions from DVE and HFI

Criteria Pollutant Total (Ibs/yr) Total (tons/yr)

Carbon Monoxide (CO) 2,995.92 1.50
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Nitrogen oxides (NOx) 39.80 0.02
Fine particulate matter (PM2.5) No Data No Data
Fine particulate matter (PMio) 1,661.47 0.83
Sulfur oxides (SOx) 0.716 3.60x 10
Lead (Pb) 373.5 0.19
Methane (CH4) No Data No Data
Carbon dioxide (COz2) No Data No Data

Notes: Based of CY 2017 RSA Emissions Factors and Data in Tables 2.2.1 and 2.2.2

Negligible effects would be expected during the short-term construction of the utilities, pads and
towers for the SCETI. The Alabama Department of Environmental Management outlines
requirements with which the developer must comply when constructing new facilities, such as
controlling fugitive dust and open burning. All persons responsible for any operations, process,
handling, transportation, or storage facility that could result in fugitive dust would be required to
take reasonable precautions to prevent such dust from becoming airborne. Reasonable
precautions might include using water to control dust from construction, road grading, or land
clearing. In addition, construction would have to proceed in full compliance with current
Alabama Department of Environmental Management requirements, with compliant practices
and/or products. These requirements include fugitive dust and fugitive emissions (Alabama
Department of Environmental Management Admin Code 335-3-4-.02)

3.3.3 Impacts Associated with Alternative B

Similarly to Alterative A, Alternative B would likely result a negligible increase in emissions of
air pollutants and a minor impact to air quality during the operation of the SCETI at TA-1.
Neither an air permit nor a permit modification would be required. A formal letter, however,
would be prepared to notify the Alabama Department of Environmental Management of this
change in activity to accurately reflect facility operations in Redstone Arsenal’s Title V Air
permit and to gain concurrence as a courtesy.

3.3.4 Impacts Associated with the No Action Alternative

No effects on air quality would result from implementing the No Action Alternative. There
would be no short- or long-term emissions changes due to the action. Ambient air-quality would
remain unchanged when compared to existing conditions.

3.4 NOISE MANAGEMENT
3.4.1 Affected Environment

Noise is defined as any sound that is undesirable because it interferes with communication, is
intense enough to damage hearing, or is otherwise intrusive. Human response to noise varies
depending on the type and characteristics of the noise distance between the noise source and the
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receptor, receptor sensitivity, and time of day. Noise is often generated by activities essential to
a community’s quality of life, such as construction or vehicular traffic.

Sound varies by both intensity and frequency. Sound pressure level, measured in decibels (dB),
is used to quantify sound intensity. The decibel is a logarithmic unit that expresses the ratio of a
sound pressure level to a standard reference level. Hertz is a unit used to quantify sound
frequency. The human ear responds differently to difference frequencies. “A-weighting”,
measured in A-weighted decibels (dBA), approximates a frequency response expressing the
perception of sound by humans. Sounds encountered in daily life and their A-weighted decibel
levels are provided in Table 3.4-1.

Table 3.4-1. Common Sounds and Their dBA Levels

Outdoor Sound Level (dBA) Indoor
Motorcycle 100 Subway train
Tractor 90 Garbage disposal
Noisy restaurant 85 Blender
Downtown (large city) 80 Ringing telephone
Freeway traffic 70 TV audio
Normal conversation 60 Sewing machine
Rainfall 50 Refrigerator
Quiet residential area 40 Library

Source: Harris 1998

The dBA noise metric describes steady noise levels, although very few noises are, in fact,
constant. Therefore, A-weighted Day-night Sound Level has been developed. Day-night Sound
Level is defined as the average sound energy in a 24-hour period with a 10-decibel penalty added
to the nighttime levels (10 p.m. to 7 a.m.). Day-night Sound Level is a useful descriptor because
it averages ongoing yet intermittent noise, and measures total sound energy over a 24-hour
period. In addition, Equivalent Sound Level (Leq) is often used to describe the overall noise
environment. Equivalent Sound Level is the average sound level in decibels.

The Noise Control Act of 1972 (PL 92-574) directs federal agencies to comply with applicable
federal, state, and local noise control regulations. In 1974, the United States Environmental
Protection Agency provided information suggesting that continuous and long-term noise levels
in excess of Day-night Sound Level 65 A-weighted decibels are normally unacceptable for
noise-sensitive land uses such as residences, schools, churches, and hospitals. Madison County
maintains a noise ordinance that limits the maximum sound level (Lmax) to 70 A-weighted
decibels in residential areas of which construction noise is exempt between the hours of 7:00
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a.m. and 10:00 p.m. This is consistent with the City of Huntsville, which limits the maximum
sound level from industrial activities to 70 A-weighted decibels.

U.S. Army Garrison-Redstone Arsenal has developed an Installation Compatible Use Zone
Program (U.S. Army Public Health Center 2015) to identify noise sources within the installation
boundary and to minimize the encroachment of noise disturbances to sensitive areas, both on and
off the installation. Major sources of noise at Redstone Arsenal include a Skeet Range,
demolition ranges, solid, liquid, and hybrid rocket test areas, and aircraft (primarily helicopters).
Within the developed areas of the installation, automobiles/traffic are the major sources of noise.
Areas are designated as Zone I (acceptable), Zone II (normally acceptable), and Zone 111
(unacceptable) based on current and projected operations at the time of the study. The general
intent of the Installation Compatible Use Zone study was to inform the public of potential noise
disturbances without disrupting or inhibiting various mission activities. Sources of noise
disturbances generally are located so that a buffer exists between the activities and noise
sensitive areas. Although both the City of Huntsville and the City of Madison have noise
ordinances, city ordinances cannot be enforced outside of city limits and, therefore, do not apply
to Redstone Arsenal (U.S. Army Public Health Center 2015).

Potential noise impacts would be considered significant if they resulted in communication issues,
sleep interference, high intensity startle response from wildlife, or hearing loss.

3.4.2 Impacts Associated with Alternative A (Preferred Alterative)

Short-term negligible and minor long-term adverse effects would be expected under the preferred
alternative. Short-term increases in noise would be due to construction activities. Long-term
minor adverse effects would be due to increases in noise from operations of the proposed SCETI
operation. Table 3.4-2 presents typical noise levels (A-weighted decibels at 50 feet) that the
United States Environmental Protection Agency has estimated for the main phases of outdoor
construction. Individual pieces of construction equipment typically generate noise levels of 80 to
90 A-weighted decibels at a distance of 50 feet. With multiple items of equipment operating
concurrently, noise levels can be relatively high during daytime periods at locations within
several hundred feet of active construction site. The zone of relatively high construction noise
typically extends to distances of 400 to 800 feet from the site of major equipment operations. No
noise-sensitive receptors are located within 800 feet of the proposed site. Given the temporary
nature of proposed construction activities and the limited amount of noise that heavy equipment
would generate, this impact would be negligible. In addition, limited truck and worker traffic
may be audible at some nearby locations, but it would be expected to have negligible adverse
effects.

Table 3.4-2. Noise Levels Associated With Outdoor Construction

Construction Phase Leq (dBA)
Ground Clearing 84
Excavation, grading 89
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Foundations 78
Structural 85
Finishing 89

Source: USEPA 1971

Minor long-term adverse effects occur under the preferred alternative. Primary sources of noise
would be from sporadic and intermittent firings of small arms during HFI testing. Another major
source is primarily from aviation activities in support of flare dispensing for DVE testing.
According to the Installation Compatible Use Zone study, small arms and test facility ranges
were not identified as being incompatible with the majority of the surrounding land.
Furthermore, TA-6 was not identified as a major source of range-associated noise that could
significantly impact off-post receptors (U.S. Army Public Health Center 2015).

Furthermore, RTC maintains an on-site meteorological team to support range activities. A part
of this support includes a noise forecasting tool that can assist range personnel in assessing noise
impacts on the community for any small arms firing.

According to Army guidelines, the noise from aircraft operations are compatible with the
surrounding land use. The Noise Zones are contained within the boundary. On-post, the Noise
Zones do not contain noise-sensitive land uses. Nevertheless, individual flights departing and
arriving, as well as traveling along flight routes, have the potential to cause annoyance. Pilots
are instructed to adhere to the Army’s “fly neighborly” guidelines and avoid noise-sensitive land
uses and maintain minimum flight altitudes. These measures along with specific airfield
regulations are in place to mitigate the effects of aircraft noise

3.4.3 Impacts Associated with Alternative B

Similarly to Alterative A, Alternative B would likely result in minor impacts to noise during the
construction and operation of the SCETI at TA-1. RTC would still maintain and operate its
noise forecasting tool to assist range personnel in assessing noise impacts on the community for
any small arms firing. Furthermore, pilots would still adhere to the Army’s “fly neighborly”
guidelines.

3.4.4 Impacts Associated with the No Action Alternative

No effects on the noise environment would result from implementing the No Action Alternative.
No construction or additional testing operations would be undertaken. Noise conditions would
remain unchanged from existing conditions.

3.5 WATER RESOURCES
3.5.1 Affected Environment

Surface and Ground Water. Redstone Arsenal is on the north bank of the Tennessee River about
46 miles above Wheeler Dam and 17 miles downstream from Guntersville Dam (RSA 2015).
The Huntsville Spring Branch drains approximately 13,000 acres of Redstone Arsenal and flows
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southwestward to join Indian Creek, a tributary of the Tennessee River. The southern portions of
the installation drains into the Tennessee River through smaller, unnamed channels.

The Clean Water Act requires each state to submit a report [the 305(b) Report] to the United
States Environmental Protection Agency every 2 years describing the status of its surface and
ground waters. The report includes an assessment of existing water quality in the state’s surface
waters. Section 303(d) of the Clean Water Act requires each state to develop a list of waters that
are not attaining water quality standards and are not expected to meet state water quality
standards even after applying technology-based controls for point sources or other control
requirements, such as best management practices for nonpoint sources of pollution. The 303(d)
list is a subset of all of the impaired waters listed in the comprehensive 305(b) water quality
report. Huntsville Spring Branch is an impaired water [i.e., it is included in Alabama’s 305(b)
Report], but the section that is on the 303(d) list is north of Redstone Arsenal after it enters
Huntsville.

The topography and location of the installation makes some of the land susceptible to flooding
by the Tennessee River. Approximately 10,400 acres of Redstone Arsenal (i.e., about 27 percent
of the installation) are affected by high stages of the Tennessee River and its tributary streams.

Floodplains. Pursuant to Executive Order (EO) 11988, Floodplain Management; EO 13690,
establishing a Federal Flood Risk Management Standard and a Process for Further Soliciting and
Considering Stakeholder Input; and EO 11990, Protection of Wetlands; the long and short term
adverse impacts to floodplains and wetlands should be avoided to the extent practicable.
Additionally, EOs 11988 and 11990 require a Finding of No Practicable Alternative (FNPA)
prior to proceeding with actions that would impact floodplains or wetlands. The practicability of
an alternative is evaluated by considering factors such as community welfare, environmental
impact, and feasibility, in light of the overall project purposes.

Wetlands. A National Wetland Inventory (NWI) was completed for the Installation in 2002;
these non-jurisdictional maps are used as planning level surveys at Redstone Arsenal and serve
as the basis for identifying potential impacts to wetland resources.

The US Army Corps of Engineers (USACE) and the United States Environmental Protections
Agency (EPA) jointly oversee management and protection of wetland resources. Section 404 of
the Clean Water Act (CWA) (33 USC. 1344) authorizes the issuance of permits for the discharge
of dredged or fill material into waters of the United States. A wetland permit would be required
under section 404 of the Clean Water Act for any construction that would affect jurisdictional
wetlands. The United States Army Corps of Engineers regulates discharges of dredged or fill
material into wetlands and other waters of the United States (e.g., navigable streams and certain
relatively permanent waters) and the U.S. Army Corps of Engineers is the lead federal agency
for wetland permits, commonly termed section 404 permits. Most construction activities that
involve the physical disturbance of wetlands (e.g., grading or ditching) require a section 404
permit. In addition, such activities might require a permit from the Alabama Department of
Environmental Management. Redstone Test Center would be required to comply with any
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avoidance or mitigation requirements of a section 404 permit and any permit issued by the
Alabama Department of Environmental Management.

Significant effects on surface waters and drainage would occur if an action resulted in the
following:

o Pollution of a surface water during construction or operation from stormwater pollutants,
especially to a degree that the project caused a violation of a water quality standard.

¢ Degradation of groundwater quality resulting from infiltration of contamination from
construction or operations on the site.

e Creation of a risk of flood loss of a facility; an impact to human safety, health, and
welfare resulting from flooding; or a reduction in the values served by floodplains.

¢ Significant surface soil contamination resulting from explosive contaminants which may
subsequently wash into surface waters and impact receptors off-installation.

¢ Substantial increase in impervious surfaces that would increase surface water discharge
rates.

e An unpermitted discharge of dredged or fill material into waters of the United States
(including Wetlands) or a violation of Executive Order 11990 (Protection of Wetlands).

3.5.2 Impacts Associated with Alternative A (Preferred Alternative)

Surface and Ground Water. No adverse effects on surface or ground water resources would be
expected from implementing construction of the Preferred Alternative. Soil disturbance during
construction and some soil erosion and spills and leakage of oils and lubricants from construction
equipment would be expected during construction. The project would be permitted under the
Alabama Department of Environmental Management General National Pollutant Discharge
Elimination System (NPDES) for discharges associated with construction activities that disturb
an acre or more of land. Redstone Test Center would require that effective erosion and sediment
controls be implemented in accordance with an approved erosion and sediment control plan and
a construction best management practices plan.

In accordance with the Energy Independence and Security Act of 2007, which requires that
federal agencies reduce stormwater runoff from federal development and redevelopment projects
to protect water resources, development on the parcels would be designed to incorporate green
infrastructure or low-impact development stormwater management practices, which could
include minimizing the amount of impervious surface or using vegetative practices. Such
precautions would minimize the potential impacts on surface and ground waters. The design for
the SCETI infrastructure will be done in such a way as to mimic the drainage and infiltration of
stormwater much in the same way as it currently behaves in its existing state. This will be done
thronoh the nee of an agoresate surface which will allow much of the water to infiltrate directlv

Long-term minor adverse effects on water quality would be expected from obscurant generation
and small arms firings from Hostile Fire Indicator testing.. To meet Department of Defense
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(DoD) requirements and support the U.S. Army’s Sustainable Range Program, the Army is
conducting the Operational Range Assessment Program (ORAP) to determine whether a release
of munitions constituents of concern (MCOC) from an operational range to an off-range area
creates a potentially unacceptable risk to human health or the environment. The Redstone
Arsenal Operational Range Assessment Program Phase II assessment in 2015 re-evaluated
whether the source-receptor pathways identified in previous assessments were complete and
identified any new information that may impact previous conclusions. Additionally, it involved a
quantitative assessment consisting of the collection and laboratory analysis of environmental
media to determine whether munitions constituents of concern are potentially leaving an
operational range footprint and pose a potential risk to off-site receptors.

The Phase II assessment (Arcadis 2015) categorized U.S. Army Redstone Test Center Test Area
6 as an Unlikely operational range. Operational ranges categorized as “Unlikely” are those where
there is sufficient evidence to show that there are no known releases or source-receptor
interactions that could present an unacceptable risk to human health or the environment (Arcadis
2015). Furthermore, to facilitate the description of current and historical munitions-related
operations, RSA has been divided into five geographic regions: Northwest (NW), Northeast
(NE), Southeast (SE), South Central (SC), and Southwest (SW). Test Area 6 was placed into the
Southwest (SW) region (Figure 7, Appendix A). According to the Phase II Assessment, munition
constituents of concern are unlikely to be migrating from the SW region at concentrations that
may pose an unacceptable risk to off-range receptors. Therefore, munition constituents of
concern from the southwest region are unlikely to pose an unacceptable risk to off-range human
and ecological receptors.

Floodplains. According to Figure 8 in Appendix A, there should be no adverse impacts to the
100-year floodplain. The site boundaries of the proposed SCETI infrastructure do not extend
into the floodplain.

Wetlands. No adverse effects on wetlands would be expected from the implementation of the
Preferred Alternative.

3.5.3 Impacts Associated with Alternative B

Surface and Ground Water. Similarly to the Preferred Alterative, Alternative B would have no
adverse impacts to surface and ground water resources would occur as a result of constructing
the SCETI infrastructure at the proposed TA-1 site. The U.S. Army Redstone Test Center would
still implement construction best management practices and be required to obtain a NPDES
permit. Additionally, construction would still utilize green infrastructure or low-impact
development stormwater management practices as well as mimic the drainage and infiltration of
stormwater much in the same way as it currently behaves in its existing state. This will be done
through the use of an aggregate surface which will allow much of the water to infiltrate directly
into the ground below proposed impervious surfaces.

Furthermore, the Phase II Assessment discussed in Section 3.5.2 also lists TA-1 as an Unlikely
operational range, meaning that munition constituents of concern are unlikely to be migrating
from this site at concentrations that may pose an unacceptable risk to off-range receptors.
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Floodplains. Unlike the Preferred Alternative, minor adverse effects to floodplains would be
expected from the implementation of Alternative B. The entirety of the proposed TA-1 SCETI
location would occur within the 100-year Floodplain (Figure 9, Appendix A). The U.S. Army
Redstone Test Center would have to design the project in accordance with Executive Order
11988 (Floodplain Management), which requires federal agencies to take actions to reduce the
risk of flood loss; to minimize the impact of floods on human safety, health, and welfare; and to
restore and preserve the natural and beneficial values served by floodplains in managing federal
lands and facilities. A Finding of No Practicable Alternative would also have to be submitted to
the U.S. Army Office of the Assistant Chief of Staff for Installation Management (OACSIM) for
review and approval prior to any actions that would adversely affect the floodplain.

Wetlands. Unlike the Preferred Alternative, minor adverse effect to wetlands would be expected
from the implementation of Alterative B. The proposed TA-1 SCETI location would occur on
1.6 acre parcel of an emergent palustrine wetland complex (Figure 9, Appendix A). The U.S.
Army Redstone Test Center would likely have to pursue a permit through the U.S. Army Corps
of Engineers in accordance with section 404 of the Clean Water Act.

3.5.4 Impacts Associated with the No Action Alternative

No effects on water resources would result from implementing the No Action Alternative. No
construction or additional testing operations would be undertaken. Environmental conditions
would remain unchanged from existing conditions.

3.6 ENVIRONMENTAL RESTORATION AREAS
3.6.1 Affected Environment

Contamination of soil and ground water has occurred in areas of Redstone Arsenal that resulted
from past operations when hazardous materials and waste were not properly managed. Portions
of operational ranges overlap areas historically used as bombing and/or mortar ranges and
impacts areas during World War II (WW II) training operations. Other historical operations
include: three production plants, an airfield and associated bomb and test ranges, and
administration and support areas. Munitions were filled with chemical weapons materiel at the
Huntsville Arsenal, and then transported to the Redstone Ordnance Plant for final assembly.
More than 8 million pounds of munitions were deployed or field-tested in this area prior to the
current operational range configuration.

Currently, the Installation Restoration (IR) Branch of the US Army Garrison — Redstone Arsenal
Environmental Management Division (EMD) is responsible for managing these areas of past
contaminations in accordance with Federal laws and Army regulations. These areas are
identified, characterized, and mapped by the IR Branch and usually are associated with a
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) of 1980
or Resource Conservation and Recovery Act (RCRA) site identification number. In general,
project proponents and Arsenal tenants are not held responsible for clean-up operations.
However, construction or operations within these areas are often restricted or tightly controlled.
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As required by Redstone Arsenal’s Installation Restoration Branch, the subsequent items should
be followed relative to interaction with hazardous waste sites:

e No intrusive or nonintrusive activities are to be performed within any environmental
restoration sites without a project-specific Installation Restoration Program Review. If
approved, the Installation Restoration Program will generate a site map as well as a
checklist identifying safety and site integrity contingencies for the proponent.

¢ Installation-wide Groundwater Land-Use Controls: The United States Army Garrison -
Redstone Garrison Installation Restoration Program, in conjunction with the
Environmental Protection Agency and the Alabama Department of Environmental
Management, has implemented enforceable interim land-use controls for the use of and
potential exposure to installation-wide groundwater. Any intrusive activities that may
expose workers to groundwater (including springs and seeps) must be reviewed by the
Installation Restoration Branch through the Directorate of Public Works job order request
procedure. No wells will be installed without proper review and approval from the
Installation Restoration Branch.

Redstone Arsenal Regulation 200-7 provides a ranking for the probability of encountering
unexploded ordnance (UXO) and chemical warfare material. The rankings are based on
historical uses and proximity to known encounter locations. Rankings are from high to low
potential to encounter with assigned values of frequent, likely, occasional, seldom, and unlikely.

3.6.2 Impacts Associated with Alternative A (Preferred Alternative)

The Redstone Test Center TA-6 project site does occur within Installation Solid Waste
Management Unit designated as RSA-074. This is a three hundred and sixty five acre site
located on a World War II bombing range near multiple impact zones that was used for
explosives and munitions trainings. Currently, the site is designated within the U.S. Army’s
Operational Range Assessment Program (ORAP) and cleanup has been deferred until range
closure. RSA-074 is within the operational footprint of TA-6 and land use is designated as range
space.

The site of construction for the SCETI infrastructure is within an area that is rated as having a
UXO probability of “Seldom”. This requires that a minimum unexploded ordnance support be
on-call during intrusive construction/digging operations. Explosive ordnance disposal (EOD)
personnel or unexploded ordnance-qualified personnel must be contacted to ensure their
availability, advised of the project, and placed on call to assist if suspected unexploded ordnance
is encountered during construction. There are portions within the tree clearing footprint that are
rated as having a UXO probability of “Moderate/High”. This would require “mag-and-flag”
surveys to be conducted to screen for any potential UXO prior to intrusive operations.

A reassessment of the project area would be required if unexploded ordnance or discarded
military munitions are encountered during construction within areas designated as “Seldom”
UXO probability. No intrusive operations would be allowed within areas currently designated as
“Moderate/High” UXO probability. Furthermore, soil from within the boundaries of RSA-074
would not be allowed to leave the site.
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No negative impacts on environmental restoration areas are expected to occur as a result of the
operations associated with this alternative. Firings and vibrations resulting from the use of small
arms during testing are not expected to have any detrimental effects on the sites. Similar
operations have occurred at and around TA-6 for decades with no known measureable effect.

3.6.2 Impacts Associated with Alternative B

The RTC TA-1 range project site has multiple remediation sites within its boundary. Entrance
into these areas is strictly managed by the U.S. Army Garrison-Redstone Arsenal EMD IR
Branch. Several of these sites are suspected to contain buried chemical warfare material from
historical operations during WWII.

The vast majority of the TA-1 range is rated as having a UXO probability of “Seldom.” This
requires that minimum UXO support be on-call during intrusive construction/digging operations.
Explosive Ordnance Disposal (EOD) personnel or UXO-qualified personnel must be contacted
to ensure their availability, advised of the project, and placed on-call to assist if suspected UXO
is encountered during construction. A reassessment of the project area would be required if
UXO or discarded military munitions are encountered during construction.

No negative impacts on environmental restoration areas are expected to occur as a result of the
operations associated with this alternative. Firings and vibrations resulting from the use of small
arms during testing are not expected to have any detrimental effects on the sites. Similar
operations have occurred at TA-1 for decades with no known measureable effect.

3.6.4 Impacts Associated with the No Action Alternative

No effects on environmental restoration areas would result from implementing the No Action
Alternative. No construction or additional testing operations would be undertaken.
Environmental conditions would remain unchanged from existing conditions.

3.7 HAZARDOUS MATERIALS AND WASTE MANAGEMENT
3.7.1 Affected Environment

Hazardous Materials. A variety of regulatory agencies define hazardous materials for specific
situations. The broadest and most applicable is the United States Department of Transportation
definition for transportation of materials: A hazardous material is a substance or material that is
capable of posing an unreasonable risk to health, safety, or property when transported in
commerce. In addition, several federal agencies oversee various aspects of hazardous material
usage. The Department of Transportation regulates packaging and transporting of hazardous
materials, the Occupational Safety and Health Administration regulates the use of hazardous
materials in the workplace, and the U.S. Environmental Protection Agency regulates
environmental safety and public health issues associated with hazardous materials (RSA 2014).

Tenants at Redstone Arsenal are responsible for the day-to-day management of hazardous
materials possessed by their organization (RSA 2014). Currently, all tenants are required to
track their hazardous materials through the Enterprise Environmental, Safety & Occupational
Health Management Information System (EESOH-MIS). This online-based system allows for
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complete environmental and safety review of all hazardous materials before purchase and
addition to an inventory. This system is also used by the US Army Garrison — Redstone Arsenal
Environmental Management Division to compile data for various environmental reports to state
and federal regulators. These include Tier II and Toxic Release Inventory (TRI) reports that are
required to be submitted annually for all hazardous materials currently in inventory as well as all
hazardous materials consumed per calendar year within the boundaries of Redstone Arsenal.

Petroleum, Oil, and Lubricants. Petroleum, oil, and lubricants used at Redstone Arsenal are
stored in storage tanks of which only nine are underground storage tanks. Four underground
storage tanks are at the installation airfield, four support the Army and Air Force Exchange
Service stations (three at the old station and one at the new station on Mills Road), and one is at
the installation golf course (RSA 2014).

Hazardous Waste. Redstone Arsenal operates under a Resource Conservation and Recovery Act
(RCRA) part B permit and subsequent amendments for managing hazardous wastes. The part B
permit identifies corrective actions required for RCRA solid waste management units (SWMUs),
including completing investigations, reporting releases, identifying new solid waste management
units, and implementing corrective actions where required. In 2007, Redstone Arsenal filed an
application for a RCRA part A and part B hazardous waste permit with the Alabama Department
of Environmental Management (ADEM). A new permit was issued in 2010 and expires in 2020.
The current part B permit identifies 352 solid waste management units, including sites formerly
managed under the Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA) of 1980 that are now managed under the Resource Conservation and Recovery Act
program (RSA 2014). Redstone Arsenal was placed on the U.S. Environmental Protection
Agency’s Superfund National Priorities List in 1994.

Hazardous waste generated from ongoing work processes, spillage, or discarded portions of
hazardous materials are also managed under the Installation Hazardous Waste Management
Program. These wastes are disposed of in coordination with the installation hazardous waste
coordinator.

Waste Munitions. A military munition, as defined in 40 Code of Federal Regulations Part
266.202, is not considered a solid or hazardous waste when it is used for its intended purpose. A
military munition’s intended purpose includes: 1) use in training of explosive and munitions
emergency response specialists or military personnel; 2) use in research, development, testing,
and evaluation (RDT&E); and 3) recovery, collection, and on-range destruction of unexploded
ordnance and munitions fragments during range clearance activities at active or inactive ranges.
The intended purpose does not include the on-range disposal or burial of unexploded ordnance
and contaminants when the burial is not a result of the munitions’ intended use. A used or fired
military munition is considered a solid waste, and potentially a hazardous waste, when it is
transported 1) off range or 2) from the site of use, where the site of use is not a range. In either
case, if the munition is transported for the purposes of storage, reclamation, treatment, disposal,
or treatment prior to disposal, or if the munition lands off-range and is not promptly rendered
safe and/or retrieved, it is then considered a solid and/or potentially hazardous waste.
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Waste munitions generated on Redstone Arsenal are treated at a Resource Conservation and
Recovery Act-permitted open burn/open detonation (OB/OD) area located in the southwestern
portion of the arsenal. This treatment area is regulated by the Alabama Department of
Environmental Management and is subject to various regulatory requirements and environmental
oversight.

Impacts to the management and use of hazardous materials or waste would be considered
significant if implementing the proposed project resulted in noncompliance with applicable
federal and state regulations or exceeded established installation permit quantities for hazardous
materials or waste.

3.7.2 Impacts Associated with Alternative A (Preferred Alternative)

Minor adverse effects would be expected from implementing the Preferred Alternative.
Hazardous materials and waste associated with construction and operation of the proposed
facilities would be minimal and handled and disposed of in accordance with local, state, and
federal regulations and in accordance with established installation procedures, where applicable.
Vehicles used during construction activities would use petroleum, oil, and lubricants.
Construction contracts would be responsible for preventing spills by implementing proper
storage and handling procedures and by following installation procedures.

Muilitary munitions used for the research, development, test, and evaluation operations at the site
would be managed and tracked through the Aviation and Missile Command Ammunition
Tracking System (AMCATS). This would allow for proper accountability of all test items. Any
waste munitions generate as a result of these proposed operations would be managed through the
permitted Open Burn/Open Detonation (OB/OD) area. It is expected that small arms firings,
detonation of red phosphorus grenades, and flares would likely result in debris and fragments
that can be managed through range clearance operations. An Explosive Ordnance Disposal
(EOD) team would be called in for on-range destruction in the event of a munition malfunction
during test operations that could pose a threat to range personnel.

3.7.3 Impacts Associated with Alternative B

Similarly to Alterative A, Alternative B would likely result in minor impacts to hazardous
management during the construction and operation of the SCETI at TA-1. Construction and
contractors and RTC test personnel would still operate in accordance with all applicable federal,
state, and local regulations with respect to hazardous waste.

3.7.4 Impacts Associated with the No Action Alternative

No effects on hazardous materials or waste would result from implementing the No Action
Alternative. The construction and operation of the facilities being proposed would not occur if
the No Action Alternative was implemented.
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3.8 NON-HAZARDOUS WASTE MANAGEMENT AND RECYCLING
3.8.1 Affected Environment

The EPA defines solid waste as any garbage or refuse, sludge from a wastewater treatment plant,
water supply treatment plant, or air pollution control facility and other discarded material,
including solid, liquid, semi-solid, or contained gaseous material resulting from industrial,
commercial, mining, and agricultural operations, and from community activities. There are two
primary types of solid waste: municipal solid waste (trash or garbage) and industrial waste (a
wide variety of non-hazardous materials resulting from the production of goods and products).
The installation Compliance Branch, EMD works in conjunction with the Directorate of Public
Works, Operations and Maintenance Division to manage municipal waste. The Solid Waste and
Qualified Recycling Program Manager under the auspices of the Installation Compliance Branch
works and coordinates with the base contractor's support in the operation and maintenance of the
Redstone Landfill.

The Redstone Landfill is a solid waste disposal facility (Permit number: ADEM 45-03) and
accepts solid waste for the disposal of nonputrecible and nonhazardous construction and
demolition waste and rubbish as defined by the Code of Alabama, Rule 335-13-1-.03. Tenants
on Redstone Arsenal must coordinate with Directorate of Public Works organizations above for
proper turn-in of all solid waste generated, as well as the disposal of waste on the installation.

Redstone Arsenal Recycling Center is a permitted recycling facility, Registration # RF12514.
The recycling center accepts commodities, such as white office ledger paper, cardboard, used oil,
toner cartridges, etc. Based on existing legislation, all federal facilities must comply with the
source reduction of solid waste through recycling of materials. There are also requirements to
recycle waste materials resulting from construction and demolition of buildings within the
installation's fence lines.

3.8.2 Impacts Associated with Alternative A (Preferred Alternative)

Negligible adverse effects would be expected from implementing the Preferred Alternative.
Various construction debris would be generated during the construction of the arena pad. The
contractor would have to complete material certifications and delivery tickets when hauling any
debris to the Redstone Arsenal landfill. Also, they would ensure that the project site was policed
and cleaned up appropriately.

Any waste munitions debris would be processed through the Open Burn/Open Detonation area.
The material would be demilitarized, declassified, and rendered safe. This would allow for the
generation of scrap metal to be managed by the Defense Logistics Agency (DLA) office located
on-installation.

As stated in section 3.6.2, Alternative A would occur in RSA Site 074. This would prevent
native soil currently within the site from being transported outside the boundaries of the site.
Any soil generated from clearing, construction or forestry activities would have to remain within
the site boundaries.
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3.8.2 Impacts Associated with Alternative B

Similarly to Alterative A, negligible adverse effects would be expected from implementing the
Alternative B. Various construction debris would be generated during the construction of the
arena pad. The contractor would have to complete material certifications and delivery tickets
when hauling any debris to the Redstone Arsenal landfill. Also, they would ensure that the
project site was policed and cleaned up appropriately.

Any waste munitions debris would be processed through the Open Burn/Open Detonation area.
The material would be demilitarized, declassified, and rendered safe. This would allow for the
generation of scrap metal to be managed by the Defense Logistics Agency (DLA) office located
on-installation.

3.8.4 Impacts Associated with the No Action Alternative

No effects on solid waste or recycling would result from the No Action Alternative. The
construction and operation of the facilities being proposed would not occur if the No Action
Alternative was implemented.

3.9 THREATENED AND ENDANGERED SPECIES
3.9.1 Affected Environment

The biological resources evaluated for this Environmental Assessment include plant and animal
species and habitats occurring or likely to occur within the TA-1 and TA-6 range complex.
Even though no exhaustive inventory of the flora and fauna of Redstone Arsenal has been done,
the Alabama Natural Heritage Program (ALNHP) conducted a biological inventory of Redstone
Arsenal to determine the presence or potential presence of federally listed and state-tracked rare
species of plants and animals (ALNHP 1995). The ALNHP report also identified Ecologically
Sensitive Areas.

The Redstone Arsenal Integrated Natural Resources Management Plan (INRMP) provides forest,
fish, wildlife, and land management practices and maintenance procedures as required by Army
Regulation (AR) 200-1. A portion of Wheeler National Wildlife Refuge is included in the U.S.
Army Redstone Test Center’s TA-1 and TA-6 ranges. They are, however, used under a 1941
land use agreement with the United States Fish and Wildlife Service.

Flora and Fauna. The main portions of the ranges used for actual operations is maintained
field. Herbaceous areas on TA-1 and TA-6 are regularly mowed and managed with prescribed
fire to maintain line of sight for test activities and to ensure safety of range personnel. The
ranges are often dominated by a monoculture of thatch-producing cool season grasses, but there
are pockets of wetland-dominated vegetation and other bunch grasses, especially within the area
of TA-1. Bunch grasses are good habitat for ground nesting birds. Furthermore, wetland
vegetation provides wildlife habitat also. Common species of wildlife that are observed in these
areas include coyotes (Canis latrans), white-tailed deer (Odocoileus virginianus), Red-Tailed
Hawks (Buteo jamaicensis), Mourning Dove (Zenaida macroura), and Killdeer (Charadrius
vociferus).
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Threatened and Endangered Species. The DoD and Redstone Arsenal protect and manage for
Species of Concern, which include those species that are:

Federally Threatened and Endangered,

Petitioned for proposal for listing under the Endangered Species Act,

Candidate species for listing under the Endangered Species Act,

e Listed or formerly listed as Threatened or Endangered under the Endangered Species Act,
o Identified as an Army Species at Risk, and

¢ Identified as a State of Alabama species of Conservation Concern.

Federally listed species known to occur or potentially occur on Redstone Arsenal include the
Price’s potato bean (Apios priceana), Morefield’s leather flower (Clematis morefieldii), Alabama
cave shrimp (Palaemonias alabamae), American alligator (Alligator mississippiensis),
Whooping Crane (Grus americana), gray bat (Myotis grisescens), Indiana bat (M. sodalis), and
northern long-eared bat (M. septentrionalis). There are also a number of federally protected
mussels with the potential to occur in waterways on the installation. Within Redstone Arsenal,
the greatest threats to threatened and endangered species are groundwater degradation,
deforestation, and invasive plant species (RSA 2017).

Impacts on threatened and endangered species or other biological resources from implementing
the Preferred Alternative would be considered significant if one or more of the following
occurred:

e One or more individuals of a federal or state-listed endangered or threatened species were
adversely affected.

¢ Five percent or more of a population of a state species of concern was adversely affected.

e The project would reduce a species’ population, habitat, or reproductive capacity to the
extent that the species’ viability was reduced.

3.9.2 Impacts Associated with the Preferred Alternative (Alternative A)

Flora and Fauna. Long-term minor adverse effects on biological resources would be expected if
the Preferred Alternative was implemented. An approximately 150 acre parcel of forested area
would need to be partially cleared to accommodate the SCETI infrastructure and allow for clear
line-of-sight downrange. The stand is made of approximately 54 acres of mixed pine hardwood,
40 acres of planted pines, 27 acres of deciduous, and 26 acres of forested area within the
Wheeler National Wildlife Refuge. However, the amount of habitat lost would not substantially
reduce the quantity of similar habitat locally or regionally. The viability of locally common
animal and plant populations would not be affected if the Preferred Alternative was
implemented.

As stated in other sections of this assessment, the Army has been granted permission by the
United States Fish and Wildlife Service (Wheeler National Wildlife Refuge) to utilize its lands
for military mission purposes since 1941. The Preferred Alternative is compatible with the intent
of this land use agreement.
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Threatened and Endangered Species. Suitable habitat for Price’s potato bean and Morefield’s
leather flower is not present at the proposed location. Suitable habitat for the American alligator
is present in the large wetland complex of Test Area 1 and Test Area 6 however it is not within
the vicinity of the Preferred Alternative (> 0.5 km) and therefore impacts would not be expected.

Whooping Cranes have been remotely tracked and/or visually observed in the wetland habitats
adjacent to and on TA-1 and TA-6 since 2013. In addition to stopping over during the winter,
they may fly over the Installation during spring and fall migration. In consultation with the
United States Fish and Wildlife Service, the US Army Garrison-Redstone Environmental
Management Division and Redstone Test Center enacted a protocol to avoid adverse impacts to
this species as a result of test area missions. This protocol and correspondence with the United
States Fish and Wildlife Service is provided at Appendix B; adherence to the protocol will
minimize impacts to this species and reduce the likelihood of take from Test Area activities.

Furthermore, the US Army Garrison-Redstone Environmental Management Division and U.S.
Army Redstone Test Center will manage obscurant operations at the SCETI in accordance with
previous consultations provided by the United States Fish and Wildlife Service. These
consultations specifically deal with mitigations to avoid adverse impacts potential populations of
Indiana bats and northern long-eared bats. This protocol and correspondence with the United
States Fish and Wildlife Service is provided at Appendix C; adherence to the protocol will
minimize impacts to this species and reduce the likelihood of take from Test Area activities.

Due to the towers associated with the SCETI project, the U.S. Army Redstone Test Center has
implemented several mitigations recommended by the U.S. FWS to mitigate impacts to
migratory birds (U.S. FWS, 2016). These include: visual markings, FAA-compliant night-time
tower lighting, down-shielded operational lighting, and anti-nesting structures along the towers.
It should be noted that night-time operational lighting will be used at a minimum for operational
setups and tear downs. Furthermore, this site is the least impactful between Alternatives A and B
with regards to tower placement. The closest wetlands complex is approximately 400 yards to
the northeast according to the U.S. FWS National Wetlands Inventory Mapper (U.S. FWS 2018).

No Ecologically Sensitive Areas are located within TA-6. Critical habitat is defined under the
Endangered Species Act as “specific geographic area(s) that contain features essential for the
conservation of a threatened or endangered species and that may require special management and
protection.” Designation of critical habitat on lands owned/controlled by the Department of
Defense, or designated for its use, are subject to a compliant or operational INRMP if the US
Fish and Wildlife Service determines that the plan provides a conservation benefit to the species
for which critical habitat is being designated.

3.9.3 Impacts Associated with Alternative B

Similarly to Alternative A, minor adverse impacts to flora, fauna and threatened and endangered
species would be expected from Alternative B. The main difference would be the siting of the
SCETI infrastructure within and adjacent to the extensive wetlands complex of TA-1, and the
loss of habitat mainly consisting of wetland vegetation. The SCETI infrastructure would still
implement tower construction mitigation guidance recommended by the U.S. FWS.
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3.9.4 Impacts Associated with the No Action Alternative

No effects on threatened and endangered species or other biological resources would result from
implementing the No Action Alternative. The construction and operation of the facilities being
proposed would not occur if the No Action Alternative was implemented.

3.10 HISTORICAL STRUCTURES AND ARCHAEOLOGICAL RESOURCES
3.10.1 Affected Environment

According to the 2012 Redstone Arsenal Integrated Cultural Resources Management Plan, 100
percent of Redstone Arsenal has been surveyed for archaeological resources, “including re-
survey of areas with conspicuous gaps in site density” (Hoksbergen 2012). As of the 2012
publication date of this document, 955 sites, with 660 prehistoric components and 451 historic
components, were documented on Redstone Arsenal. Of the 955 sites, none are listed on the
National Register of Historic Places; however, 43 sites were evaluated and determined eligible
for National Register of Historic Places listing and 398 sites were recommended potentially
eligible for listing. The remaining 514 sites were recommended as not eligible for listing.
Although a large portion (34 percent) of the prehistoric sites are not dated to a specific
prehistoric time period, 5 percent have Paleoindian components, 27 percent have an Archaic
component, 10 percent can be affiliated with the Gulf Formational, 20 percent to the Woodland
period, and 4 percent have Mississippian components. The historic sites date from the early 19™
to mid-20" century (Hoksbergen 2012).

Architectural Inventory Actions. The historic building inventory at Redstone Arsenal included
2,615 buildings and structures in 2011. Because of construction and demolition, exact figures
are difficult to ascertain. Many early buildings were razed in advance of Redstone Arsenal
construction in the 1940s. However, one pre-World War II building exists at Redstone Arsenal.
The Harris House (Building 8012) is a pre-1941 structure. The Goddard House Building 7134
was also another pre- building located on Redstone Arsenal, but it was recently demolished to
make room for future land use. A 2015 survey determined that the structure did not meet several
National Historic Preservation Act (NHPA) criteria (Alexander Archaeological Consultants,
2015). It was recommended that any original architecture or hardware be removed intact to be
donated to the Historic Huntsville Foundation for use in local historic restoration projects. Of
the remaining 2,613 buildings estimated to stand at Redstone Arsenal in 2011, approximately
715 date to the era (1941-1946); approximately 1,008 date to the Cold War era (1947-1989);
and 891 are from the post-Cold War era (1990-2003). Approximately 1,275 buildings and
structures have been studied and one property has been listed on the National Register of
Historic Places, 437 have been assessed as eligible but not nominated, eight have been
determined eligible, and 837 are not eligible (Hoksbergen 2012). Four National Historic
Landmarks are also listed on the National Register of Historic Places at Redstone Arsenal, all of
which are National Aeronautics and Space Administration properties: the Neutral Buoyancy
Space Simulator, the Propulsion and Structural Test Facility, the Redstone Test Stand, and the
Saturn V Dynamic Test Stand (Hoksbergen 2012).
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Several memoranda of agreement between the US Army Garrison — Redstone Arsenal, the
Alabama State Historic Preservation Office, and the Department of the Army outline
management for historic resources, including eligible historic districts, individually eligible
properties, a Works Projects Administration-era bridge, missile schools, and a laboratory
(Hoksbergen 2012).

Traditional Cultural Properties and Sacred Sites Actions. During a 2010 consultation, two
Native American tribes presented natural resources that they consider to be traditional cultural
properties within the bounds of Redstone Arsenal. As of the 2012 Integrated Cultural Resources
Management Plan, no tribe members have “requested access to any of the resources” and
“continuing consultation with the potentially affiliated federally recognized Native American
tribes is focused on how the tribes would like to see these resources managed and how this
management is incorporated into the Section 106 process” (Hoksbergen 2012).

Native American Grave Protection and Repatriation Act Actions. In 1995 and 1996, as part of
the Native American Graves Protection and Repatriation Act, a study was conducted to locate,
inventory, and assess archaeological collections that might fall under repatriation. Both human
remains (more than 300 skeletal elements) and burial items (more than 50 objects) were collected
from Redstone Arsenal archaeological sites between 1978 and 1986. In 1999, 17 tribes were
invited to participate in a Native American Graves Protection and Repatriation Act meeting and
the tribes “agreed to support the Eastern Band of the Cherokee Indians in making an official
claim for the remains” (Hoksbergen 2012). Negotiations and meetings were held over the next
several years. Redstone Arsenal eventually determined that the remains were “too old to make a
determination of cultural affiliation with any present day tribes” and the remains were to be
reburied in a “keep safe plot” that is unmarked “except for a red cedar tree at each corner”
(Hoksbergen 2012). As of the writing of the 2012 Integrated Cultural Resources Management
Plan, the draft agreement “was tabled until it could be revised to include the latest plans” for
additional remains (Hoksbergen 2012).

Cemetery Actions. A 1985 management plan for Redstone Arsenal documented 45 cemeteries,
while an additional two were noted in the 1992 Integrated Cultural Resources Management Plan.

The number was altered again in a 1999 Integrated Cultural Resources Management Plan to 50
cemeteries. As of the 2012 Integrated Cultural Resources Management Plan, 47 historic
cemeteries are documented and fenced with a total area of 19.8 acres. Three cemeteries are
located (one counted in the 47 total and two not counted) on National Aeronautics and Space

Administration property and are not managed by Redstone Arsenal. Some information has been
gathered and some photographs have been taken by the Redstone Arsenal archaeologist and a
local volunteer.

Cultural and archaeological resources are finite and nonrenewable. They have value for research
and from a historical perspective. In addition, every federal action must be reviewed in terms of
its effect on historic and archaeological resources under the National Historic Preservation Act.
Ground-disturbing activities can destroy or harm cultural resources.
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3.10.2 Impacts Associated with Alternative A (Preferred Alternative)

Negligible short term impacts would be expected from the construction of the SCETI
infrastructure at the proposed TA-6 location. There are seven sites that are potentially eligible
for listing on the National Register of Historic Places. The construction zone would, however, be
outside of these sites’ boundaries. Furthermore, no tree clearing would be permitted within
eligible sites with aboveground features. Eligible sites without aboveground features would have
tree cut and grounded to the soil surface, but no intrusive clearing of the remaining root systems
would be permitted within the site. Therefore, no direct impacts from construction or tree
clearing operations would be expected.

Minor long term impacts would likely occur as a result of proposed testing operations at the
project site. The area covered by the operational safety fan would cover approximately 121 sites
containing both potentially eligible and non-eligible sites. However, these impacts are still
expected to be minimal due to the high obscurant dispersion area and the controlled firing
methods resulting from the use of small arms.

3.10.3 Impacts Associated with Alternative B

Similarly to Alternative A, negligible short term impact would be expected from the construction
of the SCETI infrastructure at the proposed TA-1 location. No archaeological site occur within
the proposed site at TA-1. Also, minor long term impacts would likely occur as a result of
proposed testing operations at the TA-1 project site. The area covered by the operational safety
fan would cover approximately 131 sites containing both potentially eligible and non-eligible
sites. However, these impacts are still expected to be minimal due to the high obscurant
dispersion area and the controlled firing methods resulting from the use of small arms.

3.10.4 Impacts Associated with the No Action Alternative

No effects on cultural resources would be expected under the No Action Alternative. The
construction and operation of the facilities being proposed would not occur if the No Action
Alternative was implemented.

3.11 SOCIOECONOMIC IMPACTS
3.11.1 Affected Environment

This section describes the socioeconomic environment of the region of influence surrounding
Redstone Arsenal. The region of influence is a geographic area selected as a basis on which
social and economic impacts of project alternatives are analyzed. The region for this proposed
project is defined as Madison County, Alabama. Socioeconomic indicators are provided for the
county, with data for Alabama and the United States presented for comparative purposes.

3.11.1.1 Socioeconomic Environment

Madison County is a growing area, with an increasing population and labor force, with incomes
higher than state and national averages. The strong job and population growth can be attributed
to three major factors: 1) the expansion of the Redstone Arsenal workforce due to the 2005 Base
Realignment and Closure (BRAC) actions, along with the associated defense, space program,
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and high-tech contractors moving to the area; 2) the presence of Cummings Research Park,
which is the second-largest research park in the country; and 3) growth of the existing
manufacturing industries such as Toyota and Carpenter Technology (CNNMoney 2013).
Madison County’s population increased from about 334,800 in 2010 to about 353,100 in 2015,
an increase of 5.5 percent. During the same time period, Alabama’s population increased by 1.6
percent while the United States’ population increased by about four percent (U.S. Census Bureau
2018).

Madison County income levels were higher than state and national levels. The median
household income (in 2014 dollars) from 2010-2014 was $58,203. National and state median
household income was $53,482 and $43,411, respectively. Madison County’s per capita
personal income was $32,307. This is noticeably higher than the national and state levels of
$28,555 and $23,936, respectively.

3.11.1.2 Environmental Justice

President Clinton issued Executive Order 12898 (Federal Actions to Address Environmental
Justice in Minority Populations and Low-income Populations) on February 11, 1994. The
executive order requires that federal agencies take into consideration disproportionately high and
adverse environmental effects of governmental decisions, policies, projects, and programs on
minority and low-income populations, and that the agencies identify alternatives that could
mitigate those impacts.

Minority populations should be identified where either the minority population of the affected
area exceeds 50 percent or the minority population percentage of the affected area is
meaningfully greater than the minority population percentage in the general population or other
appropriate unit of geographic analysis (Council of Environmental Quality 1997). According to
the U.S. Census Bureau, minority populations composed about 34 percent of Madison County’s
total population, the same as Alabama’s statewide minority population rate but lower than the
national minority population rate of 37 percent (U.S. Census Bureau 2018).

Poverty thresholds established by the Census Bureau are used to identify low-income
populations (Council on Environmental Qquality 1997). Poverty status is reported as the number
of persons or families with income below a defined threshold level. As of 2015, the Census
Bureau defined the poverty threshold level as $12,331 or less of annual income for an individual
and $24,036 or less of annual income for a family of four (U.S. Census Bureau 2018). Madison
County’s poverty rate was 14 percent, which is lower than the Alabama poverty rate of 19
percent and U.S. poverty rate of 15 percent (U.S. Census Bureau 2018).

3.11.1.3 Protection of Children

President Clinton issued Executive Order 13045 (Protection of Children from Environmental
Health Risks and Safety Risks) on April 17, 1997. The executive order seeks to protect children
from disproportionately incurring environmental health or safety risks that might arise as a result
of federal policies, programs, activities, and standards. It recognizes a growing body of scientific
knowledge that demonstrates that children might suffer disproportionately from environmental
health and safety risks. Those risks arise because children’s bodily systems are not fully
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developed; children eat, drink, and breathe more in proportion to their body weight; their size
and weight might diminish protection from standard safety features; and their behavior patterns
might make them more susceptible to accidents.

Children can be present at Redstone Arsenal as residents or as visitors for recreational or
educational purposes. The Army takes precautions for their safety through a number of means,
including requiring adult supervision and restricting access to off-limits areas. The proposed
Redstone Test Center Test Area 1 project area is not adjacent to facilities where children are
typically present (such as residences, schools, or playgrounds).

Impacts on socioeconomic resources from implementing the alternatives would be considered
significant if one or more of the following occurs:

¢ Substantial gains or losses in population or employment.

¢ Disequilibrium in the housing market such as severe housing shortages or surpluses.

¢ Project-related demands on public infrastructure or services triggering the need for
expanded capacity or resulting in discernible reductions in the service level provided.

e Activities or operations substantially altering lifestyles or quality of life of Redstone
Arsenal employees and their families or civilian households living near Redstone
Arsenal.

¢ Disproportionately high and adverse environmental or human health impacts to an
identified minority or low-income population, which appreciably exceed those to the
general population around the project area.

¢ Disproportionately high and adverse environmental health or safety risks to an identified
population of children, such as the increase in a child’s risk of exposure to an
environmental hazard through contact or ingestion, or the risk of substantial harm to the
safety of children during construction and operation activities.

3.11.2 Impacts Associated with Alternative A (Preferred Alternative)

Socioeconomic Environment. Negligible beneficial economic effects would be expected. The
Preferred Alternative would result in a negligible increase in local employment, income, and
business sales from the construction of the proposed facilities, but would not change local
population and, therefore, would not affect the housing market or demand for public services
(e.g., schools, healthcare, emergency services).

Overall, the economic effects from the proposed action would be expected to be negligible
relative to the local economy. The demographic patterns, racial makeup, age distribution,
employment, and income levels of the region’s population are influenced by larger economic and
societal factors that are at work on a regional basis. Implementing the Preferred Alternative
would not be expected to create a measureable change in regional economic indicators.

Environmental Justice and Protection of Children. No effects would be expected. The
proposed Redstone Test Center Test Area 1 project site is not adjacent to residential
neighborhoods, hospitals, schools, playgrounds, churches, etc., where children typically are
present. Implementing the Preferred Alternative would not result in disproportionate adverse
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environmental or health effects on low-income or minority populations or the health and safety
of children. It is not an action with the potential to substantially affect human health or the
environment by excluding persons, denying persons of benefits, or subjecting persons to
discrimination or environmental health or safety risks.

3.11.2 Impacts Associated with Alternative B

Socioeconomic Environment. Negligible beneficial economic effects would be expected. The
Preferred Alternative would result in a negligible increase in local employment, income, and
business sales from the construction of the proposed facilities, but would not change local
population and, therefore, would not affect the housing market or demand for public services
(e.g., schools, healthcare, emergency services).

Overall, the economic effects from the proposed action would be expected to be negligible
relative to the local economy. The demographic patterns, racial makeup, age distribution,
employment, and income levels of the region’s population are influenced by larger economic and
societal factors that are at work on a regional basis. Implementing the Preferred Alternative
would not be expected to create a measureable change in regional economic indicators.

Environmental Justice and Protection of Children. No effects would be expected. The
proposed Redstone Test Center Test Area 1 project site is not adjacent to residential
neighborhoods, hospitals, schools, playgrounds, churches, etc., where children typically are
present. Implementing Alternative B would not result in disproportionate adverse environmental
or health effects on low-income or minority populations or the health and safety of children. It is
not an action with the potential to substantially affect human health or the environment by
excluding persons, denying persons of benefits, or subjecting persons to discrimination or
environmental health or safety risks.

3.11.4 Impacts Associated with the No Action Alternative

No effects would be expected under the No Action Alternative. It would not affect regional
socioeconomic activity in terms of generating new employment, increasing population, or
creating demand for housing or for public services. Implementing the No Action Alternative
would not result in disproportionate adverse environmental or health effects on low-income or
minority populations or children. It is not an action with the potential to substantially affect
human health or the environment by excluding persons, denying persons of benefits, or
subjecting persons to discrimination or health or safety risks.

3.12 GEOLOGY AND SOILS
3.12.1 Affected Environment

Geology. The bedrock underlying Madison County is sedimentary in origin and consists
predominantly of several varieties of limestone, sandstone, and a few acid shales (RSA 2015).
Most of Redstone Arsenal is underlain by Tuscumbia limestone, which is the surface formation
across more than half of Madison County. This bedrock has an average thickness of 151 feet and
consists of gray, medium- to coarse-grained, fossiliferous limestone. It often contains solution-
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enlarged cavities along joints, fractures, bedding planes, and faults that contribute to the
formation of sinkholes and depressions at the land surface.

The bedrock structure below the installation is very complex. An integrated network of
generally north-south trending conduits and solutionally enlarged faults and fractures (karst)
dominates below the surface soils at Redstone Arsenal. Subsurface karst evidence includes
enterable caves, epikarst development, and solution cavities. There are, however, no caves
within the boundaries of the installation that are considered significant caves administered by the
Secretary of Agriculture or the Secretary of the Interior as defined by the Federal Cave
Resources Protection Act of 1988. Bobcat Cave, located near the western edge of the
installation, is home to the Federally Endangered Alabama Cave Shrimp. As such, Redstone
Arsenal officials restrict access and maintain protection under Section 3 of the Alabama Cave
Protection Law of 1988, the Endangered Species Act, and Redstone’s INRMP.

The Tuscumbia limestone is underlain by Fort Payne chert, which is the surface formation on the
northeast and northwest portions of Redstone Arsenal. Chert is a fine-grained, silica-rich
sedimentary rock that might contain small fossils. Fort Payne chert is generally 154 to 184 feet
thick and consists of alternating beds of bluish-gray chert and fine-grained, fossiliferous
limestone. The Fort Payne chert is underlain by Chattanooga shale and other older geologic
units. Overlying the Tuscumbia limestone are successively younger formations including
Monteagle limestone and Hartselle sandstone.

The surface geology of Redstone Arsenal and much of Madison County consists of
unconsolidated material known as regolith, which is mainly derived from weathering of the
bedrock. Regolith derived from Tuscumbia limestone consists of moderate red to moderate red-
orange clay and porous, powdery rectangular-to-irregular blocks of chert. Dense chert or
rectangular blocks of fossiliferous chert are also present because of the weathering of the Fort
Payne chert where it is the surface bedrock formation.

Soils. According to the 2002 U.S. Department of Agriculture Natural Resources conservation
Soil Survey of Redstone Arsenal, 43 map units representing 19 different soil series are mapped
on the installation’s grounds. The predominant upland soil type on the installation is the Urban
Land-Decatur-Emory Complex, which consists of a deep, well-drained, silt loam to silty clay
loam. These soils typically possess a loamy surface horizon underlain by a loamy clay subsoil
layer with lenses of silty and/or sandy clay. Soil depths range from very shallow on the
mountains to much deeper along the larger tributaries of the Tennessee River.

Significant effects on geology and soils would occur if an action resulted in the following:

e Activities cause substantial erosion of the soil or destabilization of a geologic feature.

e Soils are degraded as a result of contamination from spills of chemicals or fuels that
require remediation.

¢ Soil properties, such as shrinking, swelling, or corrosiveness, cause substantial damage to
a structure.
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3.12.2 Impacts Associated Alternative A (Preferred Alternative)

Short-term minor adverse impacts on soils would be expected from implementing the Preferred
Alternative. Construction disturbs soils and can cause erosion, which in turn can transport the
soil to and adversely affect surface water bodies through stormwater runoff. The Alabama
Department of Environmental Management established General National Pollutant Discharge
Elimination System Permit No. ALR100000 for discharge associated with regulated construction
activities that will result in land disturbance equal to or greater than an acres, or from
construction activities involving less than an acres and that are part of a common plan of
development equal to or greater than an acres. Operators and owners of all regulated
construction sites in Alabama must implement and maintain effective erosion and sediment
controls in accordance with a construction best management practices plan prepared and certified
by a qualified credentialed professional. Construction site operators or owners seeking coverage
under the general permit must submit a Notice of Intent in accordance with the permit
requirements. Soil erosion and sediment runoff would be controlled through the use of state-
approved best management practices for erosion control and sediment retention.

Additionally, there would be no expected impacts to the karst environment nor the population of
Alabama Cave Shrimp located in Bobcat Cave. To date, surveys and population monitoring
have only documented this species in Bobcat Cave and two other cave systems located off the
Installation in Madison County. Bobcat Cave has been monitored since the 1990s and the
population has remained stable throughout all of the mission activities on Redstone to date,
including prior similar test activities on exiting test ranges. Furthermore, Test Area 6 falls out of
the existing Buffer Zone for the Alabama Cave Shrimp. While there is the potential for Alabama
Cave Shrimp to occur in the karst system throughout the Installation, it is not anticipated that the
proposed action will impact this existing population.

3.12.3 Impacts Associated Alternative B

Similarly to Alternative A, Alternative B would likely result in minor short term impacts to soils
due to the construction of the SCETI infrastructure at the proposed TA-1 site. Similar state-
approved construction best management practices would have to be implemented to reduce and
mitigate impacts to soils. Also, as with Alternative A, there would be no expected impacts to the
karst environment or population of Alabama Cave Shrimp located in Bobcat Cave.

3.12.4 Impacts Associated with No Action Alternative

No effects on geology or soils would result from implementing the No Action Alternative. The
proposed project would not be implemented and the current environment would remain
unchanged.

3.13 CUMULATIVE IMPACTS

The Council on Environmental Quality defines a cumulative impact as the impact on the
environment that results from the incremental impact of the action when added to other past,
present, and reasonably foreseeable future actions. Cumulative impacts can result from

Redstone Arsenal, Alabama 39 November 2018



Draft Environmental Assessment

individually insignificant but collectively significant actions taking place over a period of time
(40 Code of Federal Regulations part 1508.7).

Projects at Redstone Arsenal consist of construction, renovation, and demolition projects, as well
as operational activities conducted by its various tenant organizations. Table 3.13-1 lists recent
past actions. Table 3.13-2 lists ongoing actions. Table 3.13-3 lists future projects that are
expected to occur over the next five years. All these construction-based projects will have to
undergo an environmental review process through the Redstone Arsenal Environmental
Management Division. The Redstone Arsenal actively integrates environmental considerations
into decision-making in a manner consistent with NEPA and Council of Environmental Quality
regulations. In the process of carrying out this obligation, the NEPA program promotes
environmental stewardship of natural and cultural resources as well as legal and regulatory
compliance at Redstone for future operations and use.

Table 3.13-1 Recent Past Actions

Federal Bureau of Investigation (FBI) - Construction and Operation of the Terrorist
Explosive Devices and Analytical Center (TEDAC).

Construct and operate a Main Site and an Intake Center to provide facilities for administrative
offices, classrooms, forensic examination, and intelligence analysis. Once fully operational,
the RSA TEDAC would be staffed by approximately 455 employees. All personnel would be
located at the Main Site, with staff carrying out operations at the Intake Center as needed.
Environmental impacts analyzed and covered by Final Environmental Assessment for the
Construction and Operation of a Terrorist Explosives Device Analytical Center Main Campus
and Intake Center, Redstone Arsenal, Alabama, dated December 2010.

Martin Road Widening.

The widening Martin Road to four lanes from the western boundary of RSA at Zierdt Road to
Rideout Road to the east (approximately 2.75 miles) with upgrades to nearby infrastructure
and to the installation access controls at Gate 7. Environmental impacts analyzed and covered
by Final Environmental Assessment for the Widening of Martin Road from Rideout Road to
Zierdt Road at Redstone Arsenal, Alabama, dated July 2009.

Alabama Department of Transportation (AL DOT) — Widening CR-7 (Zierdt Road).

Improvement of an approximately 3.5 mile portion of Zierdt Road by constructing additional
lanes to the existing two lane facility. Area of improvement consisted of widening from two
lanes to four lanes between Madison Boulevard and Martin Road. Environmental impacts
analyzed and covered by Environmental Assessment for Project STPHV-85-7(600) Widening
CR-7 (Zierdt Road), Madison County, Alabama, dated May 2012.

Redstone Arsenal, Alabama 40 November 2018



Draft Environmental Assessment

Table 3.13-2 Ongoing Actions

Construction and Operation of Tracking Equipment Support Facility.

Consolidate personnel and work and storage facilities into a centralized area that is outside of
safety arcs/fans; to provide climate controlled office and laboratory space; to provide shelter
for expensive, highly instrumented mobile support range vehicles; to provide space for safe
instrument loading and changing for range vehicles; to provide an observation deck and
sensor/instrumentation tower for weapon system testing; to relieve TA-1 entrance traffic
congestion; to provide a centralized shipping, receiving, and logistics area; and to extend or
realign roads for improved traffic flow. Environmental impacts analyzed and covered by
Final Environmental Assessment for Construction and Operation of Test Area 1 Area
Development Plan at Redstone Arsenal, Huntsville, Alabama, dated May 2015.

Construction and Operation of a Combined Heat and Power Facility and a Solar
Facility.

Development and operation of a 20-megawatt electric generation Combined Heat and Power
facility on Redstone Arsenal property, and to develop and operate up to 100 acres of solar
photovoltaic arrays split between two locations within the boundaries of Redstone Arsenal.
The solar photovoltaic arrays would produce a Government-estimated 14 megawatts of solar
photovoltaic energy. Environmental impacts analyzed and covered by Final Environmental
Assessment for Construction and Operation of a Combined Heat and Power Facility and a
Solar Facility at Redstone Arsenal, Huntsville, Alabama, dated August 2014.

Expansion of FBI Hazardous Devices School.

The hazardous devices school has been operating at RSA since 1971 and has trained and
accredited thousands of bomb squad technicians and managers. This will allow the school to
certify more technicians. The deployment building will be duplicated, allowing for additional
storage of more bomb trucks for training. Six more training villages will be installed as well.

Gate 9 Relocation and Operation.

Relocation of Gate 9 approximately a 1,000 yards back from the existing controlled entrance.
The new gate will be at the intersection of Rideout Road and Goss Road. The purpose of this
is to allow the City of Huntsville to build up the area outside of the restricted portions of
Redstone Arsenal. This will allow for better accommodations of transients and Very
Important Persons that are visiting the area.
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Table 3.13-3 Five Year Future Projects

Redstone Test Center (RTC) - Aviation, Test, Instrumentation and Integration Facility
(ATIF).

Construct a new 73,150 square foot aircraft hangar facility to support developmental flight test
activities, including aircraft instrumentation and test systems integration for rotary and fixed-
wing aircraft. Approximately 68,093 square foot shall be high-bay space with the remaining
square footage dedicated for supporting facilities (mechanical, electrical, equipment and
communications rooms). Project will also construct an aircraft movement apron and aircraft
taxiway.

Redstone Arsenal Airfield (RAAF) - Airfield Control Tower.

Project will construct a new 7,440 square foot Redstone Arsenal Airfield- Air Traffic Control
Tower to increase Operational Safety due to increased missions.

Space and Missile Defense Command (SMDC) - Directed Energy Program Facility.

No additional information available at this time.

Installation Morale, Wellness and Recreation Office (MWR) - Community Club
Expansion.

Square Footage — Approximately 15,000 square feet. Preferred location — within the
Residential zone of the Installation Development Plan. The purpose of this project is to expand
the Summit facility by adding additional conferencing/event space, in an effort to consolidate
operations that are currently housed in building 3711. The new space would be capable of
supporting conferences and events, complete with IT/AV capabilities to accommodate the
varying needs of our customer base. This would become the one MWR location to offer SIPR
VTC and services.

MWR - RV Park Expansion.

Estimated cost - $750k. Square Footage — expand RV Park to include 20-25 additional spaces,
increase capacity of bathhouse to accommodate additional users. Will include wireless and
other utilities necessary for spaces. Location is adjacent to the currently existing 42 sites at the
Redstone Arsenal MWR RV Park.
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MWR - Bingo Facility.

Estimated cost - $6M. Square Footage — App. 15,000 sf. Preferred location — within the
Residential zone of the Installation Development Plan.

MWR - Goss Shaded Play Areas.

Used in inclement weather (heat, direct sun) to protect children skin from UV ray and hot
playground areas that will cause damage to skin. Goss Rd CDC; Mills Rd CDC; SAS
buildings. Child and Youth DOD Certification and National Accreditation require outdoor
child play areas to have shade structures.

MWR - Patriot Green Renovation.

Preferred location — The Patriot Course, which is the 18-hole course situated north of Goss Rd.

MWR - Car Wash Bay Conversion.

Convert existing bay located at the MWR car wash to an automatic drive through car wash.

MWR - Bowling Center Expansion.

The Family Entertainment Center will be attached to the existing Bowling Center.

MWR - Pet Care Center.
Square Footage — App 5,000 sf.

Located off a main road close to gate access and vast land area — Pet Care Center co-located
with Dog wash station and Dog Park.

MWR - Vincent Road Splash Park.

Upgraded pavilions, Upgraded picnic areas, Removal of old playground equipment on
northwest side of park, New playgrounds, Bleachers that meet safety requirements, Upgraded
ball field, restroom pavilions.
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FBI - Ballistic Range Facility.

The Ballistics Research Facility (BRF), Bldg. 6315, engages in the assembly of experimental
cartridges and high precision cartridges used in personal protective armor and weapon
accuracy testing. A reloading room allows the centralization of all the required equipment and
materials for low quantity production of center fire rifle and handgun cartridges. Weapons are
fired in the on-site ranges to allow the development of ballistic maps of the weapons and
ammunition tested. This project involves construction of the following:

1. A 14,055 sf long span metal building frame, CMU and brick veneer, concrete slab and
metal roof system.
2. One indoor 50 meter shooting range and one indoor 120 meter test range. Construction
method will be cast in place concrete walls and 10” hollow core precast panels.
3. An 1800 sf metal building (building #6316) for storage. Construction will include
metal building system.
This project includes all related site preparation and grading, utility relocation, placement and
connections, all building components and system installations and site preparation. It includes
all new architectural, electrical, mechanical, plumbing, communications and sprinkler
components and systems installations.

FBI - Defensive Systems Unit. The Defensive Systems Unit (DSU), Bldg. 7450, takes in
weapons from agents that require repair or replacement and issues new weapons to the agents.
At this facility the weapons will be repaired and test fired in the on-site range to assure it is
within manufacturers spec. Worn out weapons are destroyed in the on-site shredder. This
facility also takes in old body armor for disposal. This project involves construction of the
following:

1. A 21,168 sflong span metal building frame, CMU and stone panel veneer, concrete
slab and metal roof system.
One indoor 50 meter shooting range, approximately 4,825sf. Construction method will be cast
in place concrete walls and 10” hollow core precast panels.

FBI - Training Center FBI - Entry Control Facility.

The Entry Control Building (ECB), Bldg. 4xxx, is the main visitor’s entrance into the FBI
north site, from Dodd Road. The main building will include a waiting area, interview rooms
and processing space for visitors to receive credential to access the site. Four guard booths
and drive lanes are provided to check credentials of occupants of vehicles entering the site.
This project includes the construction of a 3943sf metal building and all related site
preparation and grading, utility placement and connections, building components and systems
installations and site repair.

Source: D. Lacy, personal communication September 5, 2017
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3.13.1 Air Quality

The state of Alabama takes into account the effects of all past, present, and reasonably
foreseeable emissions during the development of the State Implementation Plan. The state
accounts for all significant stationary, area, and mobile emission sources in the development of
this plan. Estimated emissions generated by the Proposed Action would not contribute
significantly to adverse cumulative effects to air quality.

3.13.2 Noise

The Proposed Action would introduce short- and long-term incremental increases to the noise
environment from construction and changes in operations. The changes would have negligible
cumulative effects.

3.13.3 Water Resources

Development and operation of the Proposed Action would not be expected to result in
cumulative effects on the quality of water resources. The preferred alternative site of
construction is neither in wetlands nor the 100-year floodplain.

3.13.4 Threatened and Endangered Species

The Proposed Action would incur negligible cumulative impacts to this environmental resource.
The area of the project is not in any designated critical habitat or ecologically sensitive areas.
The sparse and intermittent nature of the proposed operations would not likely introduce
significant impacts on local flora or fauna. Additionally, similar habitat is found both locally and
regionally.

SECTION 4.0
SUMMARY OF ENVIRONMENTAL CONSEQUENCES

For each Valued Environmental Component, the predicted effects from implementing
Alternative A (the Preferred Alternative), Alternative B, and the No Action Alternative are
summarized in Table 4.0-1. The level of cumulative impacts presented in the table represents the
implementation of the Preferred Alternative.

Table 4.0-1. Level of Impacts to Each Valued Environmental Component Under the
Preferred Alternative and No Action Alternative

Valued Environmental Alternative A Alterative No Action Cumulative
Component (Preferred B Alternative Impact
Alternative)
Land Use Negligible Negligible None None
Air Emissions & Quality Minor Minor None Negligible
Noise Management Minor Minor None Negligible
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Water Resources Minor Moderate None Negligible
Environmental Restoration None None None None
Areas

Hazardous Materials & Waste Minor Minor None Negligible
Management

Non-Hazardous Waste Negligible Negligible None None
Management & Recycling

Threatened & Endangered Minor Minor None Negligible
Species

Historical Structures & Minor Minor None Negligible
Archaeological Resources

Socioeconomic Impacts Negligible Negligible None None
Geology & Soils Minor Minor None Negligible

Mitigation actions are used to reduce, avoid, or compensate for significant adverse effects. This
Environmental Assessment does not identify any significant adverse effects. Implementing the
Proposed Action would not be expected to result in significant environmental or socioeconomic
effects. Issuance of a Finding of No Significant Impact would be appropriate, and preparing an
Environmental Impact Statement before implementing the Proposed Action would be
unnecessary.
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SECTION 5.0
ACRONYMS AND ABBREVIATIONS

°C = degrees Celsius

°F = degrees Fahrenheit

ADEM = Alabama Department of Environmental Management
CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act
CEQ = Council on Environmental Quality

CFR = Code of Federal Regulations

CH3 = Ammonia

CHas = Methane

CO = Carbon monoxide

CO» = Carbon dioxide

dB = decibel

dBA = A-weighted decibel

DVE = Degraded Visual Environment

EMD = Environmental Management Division

EPA = Environmental Protection Agency

FWS = Fish and Wildlife Service

HAPs = Hazardous Air Pollutants

HFI = Hostile Fire Indicator

Leq = equivalent sound level

Lmax = maximum sound level

NOx = nitrogen oxides

O3 = ozone

OB/OD = open burn and open detonation

PMio = particulate matter less than 10 microns in diameter

PM: 5 = particulate matter less than 2.5 microns in diameter
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ppm = parts per million

ppb = parts per billion

RCRA = Resource Conservation and Recovery Act

RDT&E = Research, Development, Test & Evaluation

RSA = Redstone Arsenal

RTC = Redstone Test Center

SCETI = System of Systems Controlled Environmental Test Infrastructure
SO:2 = Sulfur dioxide

SOx = Sulfur oxides

TA-1 = Test Area 1

TA-3 = Test Area 3

TA-6 = Test Area 6

TOW = Tube-launched, Optically-tracked, Wire-guided missile
ug/m? = micrograms per cubic meter

USACOE = United States Army Corps of Engineers

U.S.C. = United States Code

UXO = Unexploded Ordnance

VOC = Volatile Organic Compound
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SECTION 8.0
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APPENDIX A: LIST OF FIGURES

Redstone Arsenal, Alabama A-1 November 2018






























Draft Environmental Assessment

APPENDIX B: RANGE PROTOCOL CONCERNING
WHOOPING CRANES CONCURRED BY U.S. FISH AND
WILDLIFE
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APPENDIX C: U.S. FWS RESPONSE LETTER TO OBSCURANT
OPERATIONS
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APPENDIX D: AGENCY CORRESPONDANCE
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DEFPARTMENT OF THE ARMY
US ARMY INSTALLATION MANAGEMENT COMMAND
HEADQUARTERS, UNITED STATES ARMY GARRISON, REDSTONE
4488 MARTIN ROAD
REDSTONE ARSENAL, ALABAMA 35898-5000

REPLY TO

e JUN 1 4 2019

Directorate of Public Works

Ms. Rachel Stanaland

Alabama Department of Environmental Management
Industrial/Mining Permitting Section

Water Division

Post Office Box 301463

Montgomery, Alabama 36130-1463

Dear Ms. Stanaland:

Reference the National Pollutant Discharge Elimination System Permit Renewal
Application for Redstone Arsenal Permit Number AL0000019. Enclosed are the updates
to the permit application that is currently under your review, due to new operational
developments on Redstone Arsenal, as discussed earlier.

Please replace the following pages in the permit application with the enclosed pages as
follows:

1. Replace page titled “The Alabama NPDES Permit Application Outline”

2. Replace outfalls 15 and 71 monitoring data in the “Form 2F Part VII" section.

3. Replace Attachment 1 in the Form 2F “Outfall Locations & Receiving Waters”
section.

4. Replace Attachment 2 in the Form 2F “Narrative Description” section.

5. Replace the two #5 Maps in the “Maps” section including the Redstone Arsenal
New Bulk/Retail Fuel Facility Site Location map cover page.

6. Add #6 Redstone Arsenal New System Controlled Environmental Test Infrastructure
Site Location cover page in the “Maps” section, along with the map for this section.

Thank you for your help on this permit application. My point of contact for this matter is
Mr. Ramzi Makkouk, Environmental Management Division, Directorate of Public Works,

256-955-8501 or e-mail ramzi.s.makkouk.civ@mail. mil

Sincerely,

=

¢ B. Skinner
ting Chief, Environmental Management
ﬂ ivision
Enclosures




























































































































































































































































































































































































































































































































































































































































































































































































































































DEPARTMENT OF THE ARMY
US ARMY INSTALLATION MANAGEMENT COMMAND

HEADQUARTERS, UNITED STATES ARMY GARRISON, REDSTONE E \ ["":'5{‘ '@]‘

4488 MARTIN ROAD =
REDSTONE ARSENAL, ALABAMA 35898-5000
0CT 032018 § l

IND_F1N BRANCH |

ATTENTION OF SEP 28 2018

Directorate of Public Works

Ms. Rachel Stanaland

Alabama Department of Environmental Management
Industrial/Mining Permitting Section

Water Division

Post Office Box 301463

Montgomery, Alabama 36130-1463

Dear Ms. Stanaland:

Reference the National Pollutant Discharge Elimination System Permit Renewal for
Redstone Arsenal Permit Number ALO0O00019. Enclosed are two (2) signed copies of the
NPDES permit renewal application, as requested. This application is submitted as
required by 40 CFR 122.26. Electronic payment of the application is in process.

My point of contact is Mr. Ramzi Makkouk, Storm Water Program Manager,
Environmental Management Division, Directorate of Public Works, 256-955-8501, or
ramzi.s.makkouk.civ@mail.mil,.

Sincerely,

Garrison Commander

Enclosures

































Lounsbe - 1E

From: Makkouk, Ramzi S CIV USARMY USAG (USA) <ramzi.s.makkouk.civ@army.mil>

Sent: Tuesday, October 3, 2023 2:29 PM

To: Lounsberry, Rachel £

Cc: York, Austin S CIV USARMY USAG (USA); Montalvo Negroni, Yolanda L CIV USARMY
USAG (USA); Mason, Brian G CIV (USA); Braxton, Jason K CIV USARMY USAG (USA)

Subject: New OQutfall For ALO000019

Attachments: New Outfall for all Terrain Vehicle Wash Rack 1.pdf

Follow Up| Follow up

Flag Status: Flagged

Hello Rachel,

Hope all is well with you. Attached are the Form 2C and the supporting documents for your records, as req . Let

me know if you have any questions and thanks for all your help regarding this matter.

Thank you,
Ramzi

Ramzi S. Makkouk

Directorate of Public Works
Environmental Management Division
(IMRE-PWE-I, Room A332)

US Army Garrison - Redstone Arsenal
4488 Martin Road

256-955-8501
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US ARMY INSTALLATION MANAGEMENT COMMAND
HEADQUARTERS, UNITED STATES ARMY GARRISON, REDSTONE
4488 MARTIN ROAD
REDSTONE ARSENAL, ALABAMA 35898-5000
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Environmental Management Division

Ms. Rachel Lounsberry

Alabar | Department of Environmental Management
Water Division

Post Office Box 301463

Montgomery, Alabama 36130-1463

Dear Ms. Lounsberry:

Reference the National Pollutant Discharge Elimination Syster ‘ermit Rene
Redstone Arsenal Permit Number AL0000019. Enclosed is a signt  copy of the
application Form 2C for a new outfall for Federal Bureau of Investigation Wash
Operation, as requested. This application is submitted as required by 40 CFR 122.26.

My point of contact for this matter is Mr. Ra  zi Makkouk, Environmental
Mana¢ nent Division, Directorate of Public Works, Tel. 256-955-8501 or email ramazi.s.

makkouk.civ@army.mil.

Sincerely,

Jason K Braxton
Chief, Environmental Management
Division

Enclosures
























ATVs Washing Facility Line Drawing:

2.80 GPD + Stormwate

ATVs Washing Facility
ATVs Count=6
Estimated daily water use per wash= 1

ATVs wash frequency= Once per m

Mud Trap Structure

0.8 GPD To Atmosphere

2 GPD + Stormwater

Oil Water Separator

Outfall # 080

2 GPD + Stormwater
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