


From: 
sent: 
To: 
sub 

FW susta;nability Annual Report.txt 
USA IMCOM 

0, 2008 2:39 PM 
J MS CTR USA 

ustalnability Annual Report 

Attachments: 2007_25 Year Goals.ppt 

Is this what you're looking for?? 

- CIV USA IMCOM 
mber 15, 2007 5:21 PM 
IV USA IMCOM 

CIV USA IMCOM 
Sustainability Annual Report 

Good Morning. 
In the upcoming Annual Report you will see that we have revisited our 

sustainability goals and have condensed them down to 8 goals, which I have attached. 
This review exercise was at the direction of our Garrison commander and the Chair 

of our Installation Sustainability Board (BG Troy), to ensure that our goals were 
real i sti c, relevant and measu rab 1 e. 

A quick rundown of that review follows: 
Air Goals: 
Goal #2 (Reduce air pollutants from training without a reduction in training 
activity), has been removed for two reasons, one -- we lost the one chemical unit 
that was responsble for providing chemical obscurants and so no longer had a smoke 
issue, and two, even if we did, finding an environmentally friendly obscurant was 
far away from our ability to influence. The two remaining air goals were combined, 
as were the remaining water goals. 
The remaining two goals were combined into one goal. 

Water Goals: 
Goal #12 (Develop an effective regional aquifer and watershed management program by 
2012) is completed, and so came off the list. 
Goal #11 (Fort Lewis contributes no pollutants to groundwater and has remediated all 
contaminated groundwater by 2025) came off the list, as we have remediation in place 
and it is more a matter of time to allow these efforts to remove the contaminants. 
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FW sustainability Annual Report.txt 
sources and generate all electricity on post by 2025). 

Products and Materials goal remains the same, and the Sustainable Tralnlng Lands 
goals remain essentially the same with some minor rewording on one of them. 

probably more than you were looking for, but take a moment and look over the 
attached ppt slide- it has all 8 goals on it. We are currently revisiting the 
associated metrics and will have those available soon, I hope. 

Thanks 

USA IMCOM 
ember 15, 2007 5:55 AM 

L CIV USA IMCOM 
sustainability Annual Report 

I'm aware of one of the changes - to recycle reuse 95% of the wastewater (I think I 
got that right), Have there been any other significant changes in the goals? 

Joe 
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CIV USA IMCOM 
Sustainability Annual Report 

We try to publish these each spring, but were overcome by other events this 
year and got a bit delayed. This next edition, is our 5 Year Anniversary edition, 
and we hope to have it finalized and staffed for distribution in January. 
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G 
1. Reduce traffic congestion and air emissions by 85% by 2025 

2. Reduce air pollutants from training without a reduction in training 

activity 

3. Reduce stationary source air emissions by 85% by 2025 

4. Sustain all activities on post using renewable energy sources and 

generate all electricity on post by 2025 

'. All facilities adhere to the 

able facilities by 2025 

™ Platinum standard for sustain-

6. Cycle all material use to achieve ZERO net waste by 2025 

7. Attain healthy, resilient Fort Lewis and regional lands that support 

training, ecosystem, cultural and economic values by 2025 

8. Recover all listed and candidate federal species in South Puget 

O. 

1. 

wastewaters to 

water 



Fort Lewis met both Army and DOD metrics to comply with Executive Order 
3148, "Greening the Government Through Leadership in Environmental Manage­

ment" by 2005. 

The installation accomplished self-declaration of its Environmental Management 
System (EMS) having met all six implementation metrics required by the Depart­
ment of Defense (DOD). 

The DOD metrics were developed to help installations guide progress and meas­
ure performance during implementation of their Environmental Management Sys­
tems. They include creating a policy statement, conducting a self-assessment, creat­
ing an implementation plan, creating a prioritized list of environmental aspects, 
conducting EMS awareness training, and completing a management review. 

By self-declaring its EMS, Fort Lewis affirms that it has established a compre­
hensive framework for managing environmental programs and is prepared and 
working to expand its E:MS among all agencies on the installation to reach full con­
formance to ISO 14001 standards by the September 2009 deadline. 

Self-declaration was achieved by using a phased approach beginning Vlrlth estab­
lishing an EMS in Garrison Directorates. Phase two is currently underway and fo­
cuses on bringing all resident units into conformance. Directorates, resident or­
ganizations and tactical units are expected to be in full conformance well ahead of 
the September 2009 deadline. 

nabi ip es 

The Washington Military Sustainability Partnership (WMSP) remains committed 
) the mission of developing sustainable military operations among installations in 

Washington State. 
The primary focus of the WMSP is to preserve the miHtary's ability to train in 

support of its National Defense mission while managing resources in a manner that 
meets our present needs as well as future mission, community and environmental 
requirements. 

In September 2005, a VVMSP working group examined the goals of each organi-

across military services. 

and utilize 100% renewable sources 

would enhance I..-VlLl.Ll.LU-.UlI.._Cl ""''-'1"\'r'T','''''''O'I"0 sustainable 

and ensure efficient use of resources 
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e Army~s first S inabil 

Less than one year after the 
Army unveiled its new Strategy for 
the Environment, the Office of the 
Assistant Chief of Staff for 
Installation Management 
(ACSIM) commissioned the 
production of a training video to 
assist Army leaders with sharing 
the concept of Installation 
Sustainability with Soldiers, 
civilians and family members. 

The Army's first Sustain ability 
MG Collins, Deputy Commanding GenerallChief of Staff, em-

timely and efficient, and the pro­
duction crew captured extensive 
footage of projects and initiatives 
relating to all five teams of the 
Fort Lewis Installation Sustain­
ability Program. Because Fort 
Lewis is bursting with activity that 
reflects the Army's triple bottom 
line of sustainability: Mission, 
Community and Environment, 
numerous sites were selected for 
filming. They include: barracks 
construction featuring Leadership 
in Energy and Environmental De­

video titled, "Leadership: Sustain 
phasizes the importance of Army leaders, Soldiers, family 

members and civilians in sustainability planning. 
the Mission, Secure the Future" 
was released in Spring 2006. It includes interviews 
with Army leaders and three case studies focusing on 
the Stryker family of vehicles, ordnance weapon 
systems, and facilities and infrastructure. 

Fort Lewis, one of three installations featured in the 
video, was selected based on its leadership in 
Sustainabilty, Environmental Management Systems, 
and its reputation as the Stryker Brigade Center of 
Excellence. Anniston Army Depot, Ala. and Fort 
Indiantown Gap, Pa. are also featured. 

In September 2005, representatives from the Office 
of the Director of Environmental Programs, the US 
Army Environmental Center and a production crew, 
arrived at Fort Lewis to shoot footage of the installa­
tion's many sustainability initiatives and to conduct in­
terviews. 

The group, with Fort Lewis' environmental 

'U'Huu~the and 
execution was 

Public Works employee, Mamie Holder, brings her GSA vehi­

cle 10 the CNG gas station on Fort Lewis for refueling. 

Photo By: Brendalyn Carpenter 

sign (LEEDTM) standards; Model Motor Pool; biodiesel, 
CNG, and E-85 alternate fueling stations; Sequalitchew 
Creek EcoPark and Earthworks; native prairies and ranges; 
the wastewater treatment plant and Sustainable Interiors 
Showroom; historical buildings, new family housing, the 
commissary and Hillside Elementary School on post. 

The crew also filmed Stryker vehicle training with two 
Stryker Brigade Combat Teams- 2nd Cavalry Regiment at 
Yakima Training Center and 3rd Brigade, 2nd Infantry Di­
vision on Fort Lewis ranges. The video can be viewed by 
web streaming from the Army Sustainability website http:// 
www.sustainability.army.mil/news/newsStory06-03.cfm . 

a memento on behalf of the Instal-

to MG (R) James Com-

manding General/Chief of Staff, in recognition of his superb leadership 

as the Installation Sustainability Board Chairman from 2003-2005. 

3 



in' 

ever, the mstallation began 

ness practices long before that date. 
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the year 

Levvis timber sales 

more than million in revenue. $ 1.5 million of that 

was donated to Pierce, Thurston, and Clark counties for pub-

1ic schools and road maintenance. 



Title V Air Operating Permit waived 

The Air Quality Team's aggressive 

and innovative initiatives produced a 

major benefit to the installation this 

year. 

In July 2005, the Puget Sound 

Clean Air Agency (PSCAA) Board of 

Directors unanimously approved General Regulatory Order No. 9185, 

which allows Fort Lewis to manage air emissions as a synthetic minor 

rather than a major source of air emissions. 

Title V Air Operating Permits cost Fort Lewis an additional $30,000 to 

$40,000 per year to maintain and required mandatory self-reporting of 

any permit violations. 

This new management system gives Fort Lewis the flexibility to re­

solve compliance issues internally as well as streamline their docu­

mentation process so that operators can do their primary mission 

more effectively. The installation is still required to monitor and main­

tain emissions data, which is subject to inspection by the PSCAA at 

any time . 

. The Air Quality Team has taken a proactive approach instituting 

sustainable operations designed to go beyond compliance with 

regulations. Members are constantly looking for innovative ways to 

~duce emissions, such as converting boilers from using heavy, high­

iulfur fuel oil as a back-up heating fuel to using light, clean burning, 

low-sulfur distillate fuel oil. 

In addition, the switch to the use of chemical agent resistant 

coatings (CARe paint) containing low volatile organic compounds 

contributed to a significant decrease in air emissions. 

on Fort Lewis 

* a business 

Other measures include 

education and outreach 

campaigns to curtail open 

and increased 

usage of alternative fuel 

and electric 

vehicles. 

to determine a course of action for the ,,,,rt\/,-,,CO use Alternative 

Establish and IrY'Ir,lo,"-nO'-" a web page 
tration 

for Fort Lewis "''''rr'',-' .... ,.,,' to learn about 

Station 

and streamline 

Conduct roads that could be dedicated to NEV, and nc;:" ..... c::"·Trlr"'n use only 

Continue to conventional fueled vehicles with alternative fueled vehicles; increase the usage of alternative fuels 
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Fort Lewis leads the Army by aggressively looking for ways to improve the 

:onomic, social, and environmental components of all current missions in 

... m effort to achieve true sustajnabi!ity. 

A key component of this program is making the building environment 

more sustainable through the use of the Leadership in Energy and Environ­

mental Design (LEEDTM) Green Building Rating System. 

LEED accredited professionals with the Seattle District, US Army Corps of 

Engineers (USACE) have integrated themselves into the construction proc­

ess for the Fort Lewis Whole Barracks Renewal (WBR) Program to continu-

work closely 

design teams to educate and assure 

all LEED components are imple­

mented during construction. 

The FY04 Whole Barracks Re­

newal was the first at Fort Lewis to 

require independent verification 

of sustainable features through 

the LEED rating system. We are 

making consistent progress in 

building to LEED standards with 

the assistance from the Seattle 

District des·lgners. 

For example, the design build 

FY04 WBR project was able to 

-'chieve a 5% energy over traditional construction; the FYOS WBR 

squest for Proposal requires savings of 15%: and the recently completed 

Seattle District design for the FY06 WBR is projected to achieve more than 

30% savings. 

Increased performance comes from integrated design and challenging 

every design discipline to put forth and justify energy saving ideas 

the project. 
As Seattle District and Fort Lewis will continue to hr-..li~+i,_,....II" 

,n,-"''',,'"'I'-''"'''\/ of the installation. The FY07 WBR 

will also be tailored to reduce energy use as well as 

Public Works and USACE Environmental 

forts in nrl"rt"",lr'"I"" 

in 

Act of 2005 

* 
Harness the energy emitted from the Creek EcoPark 

and to lower our electrical demand from the local utility 

* Fort Lewis; 

SUSTAIN ALL ACTlVI7lES THROUGH RENEW-

ABLE OR ENERGY 

* Awarded the Deportment of Energy and 
Department of the Army 2005 Federal 
Energy Awards fbr energy efficiency and 
energy program management 

*' Ih 2005, designed solar wall for a logistics 
warehouse as a market demonstration 
project; construction started in Jan 06 
and was completed in April 06. 

* Continued energy conservation initia­
'fives, including Direct Digital Controls 
and use of high efficiency condensing 
.boilers thrGLjghbut new construction 

~ . ": •• : I • " '. : 

.. Pl.!rchas~,.d 10% green povv'er 

completed' 
n-.·r~''''lr''n'''''\'A' h""rr,..,,~Vc- project;rainwafer 

used to irrigate during 
'rYi'""",or··nrlr.h,th'c o'rid fll!shihg tOi-. 

year, which accounts . 
siqnifil:)arlt reduction in potable wa-

the to produce 

to energy 

Initiate a to utilize nr\"fonfird energy at the waste water treatment '""lor"\or.r<tc,'" OIl:::)rTnr-IT\I will 

be used to minimize the WWTP's demand from the local 

* the of wind energy ,"",-,,"'='-r'lt',-,n at Fort Lewis and its subordinate commands 
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The Products and Material Team's 

'orts to "cycle all waste to achieve 

Lero net waste by the year 2025, " 

have resulted in numerous successful 

initiatives and projects in 2005. 

Fort Lewis is composting biosolids 

from the waste water treatment facil­

ity, wood waste, destructed classified document media, gross clip­

pings, leaves and horse manure to create a soil amendment land­

&-------------"""'1 scaping product. 
Concrete and Asphalt 

Over 9,100 tons of waste concrete 

and from construction projects 

were stockpiled at the Sequalitchew 

Creek Earthworks and crushed into ag­

gregate replacement product that is 

now being reused for parking lot con­

struction and road repairs. This recycling activity results in approxi­

mately $340,500 annual savings in disposal fees and the cost of pur­

chasing similar material. 

Sustainable Interiors Showroom (SIS) 

Availability of the SIS resulted in the pur­

'hose of more than $180,000 in recyclable 

id/or recycle content furnishings for sev­

eral Fort Lewis units and facilities including 

the Soldiers Readiness Processing Site and 

Stone Education Center. Use of recyclable 

carpeting squares as replacement for ex-

non-recyclable floor covering is now an accepted business prac-

* 

tice for most new A t least 260,000 sq 
r=r'\/,"r1r"o r-ncnc,t,nrl was installed in 2005. 

2005, more than 1,250 
,r";\Ic>,'hr"l/',torl and 97 

"r1~,r'Qrr Action Team on up 

Conduct a 

Procurement with 

removal from wooden 

insta lIation-wide Affirmative 

WWII. Field test 
move and treat lead-based are deconstructed ""/,'A/,nn 

to 

* Establish and r"Ir/,rY',t'\to ,-.hr-<rr"co"",,",,',-,, batteries the Hazardous Materials Control Center for 
use in communications and electronics 
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Preserving Lewis training lands 
The Sustainable Training Lands Team spearheaded a prooctive 

'ogram to prevent a potential source of future major restrictions 

.I~ Fort Lewis train'lng-the listing, under the Endangered Spedes 

Act, of four prairie dependent species which currently occur on Fort 

Lewis. 

In October 2005, the 

Assistant Chief of Staff for 

Installation Management 

formally approved the 

inclusion of Fort Lewis in 

the Army Compatible Use 

Buffer (ACUB) program. 

The Fort Lewis Project un-

der the ACUB program is a 

cooperative effort between Fort Lewis, The Nature Conservancy 

(TNC), and the Washington State Departments of Natural Resources 

(WDNR) and Fish and Wildlife (WDFW). 

Under the ACUB program, Fort Lewis can manage additional 

prairie land in the southern Puget Lowlands acquired by private 

land conservation groups; restore native prairie on these lands and 

other, already protected prairies; and begin reintroduction of the 

four listed candidate species: the Mardon skipper and Taylor's 

~eckerspot, the streaked horned lark, and the Mazama pocket 

yopher. 

In May 2006, the US Army Environmental Center received 

,$500,000 from the Office of the Secretary of Defense earmarked for 

the Fort Lewis project. Fort Lewis has prepared a cooperative 

agreement with the lead partner, TNC, to disburse the funds for 

habitat restoration and species reintroduction on ACUB land par­

cels. The agreemeni is awaiting Army and TNC approval. 

TNC, with assistance from WDFW, and the US Fish and Wildlife 

Service, recently a 127-acre to 

southern lower Weir Prairie. This nf'r,r.c,r'l'\I 

broom-free site that can be restored to native 

a of the Rainier Area 

the ACUB program and the 

servation a 

the four candidate .>l.Jc::;c .• n::;,) 

Act. 

nrc>o,-,,\or"l between Fort Lewis and 
,-,r"-,,c,r"'TC and 

Finalize the draft" A ("'ic;\!c;If"'.rlfY\,::;,nT of 

I 2005~2006 Highlights 
A TTAIN FORT LEwIs AND REGIONAL LAND CONDmONS 

* Estdblished a regional brush and plant removal/ 
replacement contract with the Seattle District 
Corps of Engineers in September. The contract 
assists Fort Lewis and regional partners in removal 
of Scotch broom, other invasive species and nox­
iousweeds~ it also allows for planting and/or hy­
droseeding of degraded training lands 

IMPLEMENt MANAGEMENT PLANS 

Continued to conduct a beta test of the Prairie 
Quanty Ranking Protocol, that was developed by 
FederaiandSt6te natural resource managers Ii 

"Mowed, ciulled or applied herbicide to 1581 aCres 
·ofsCbtchhbDmand·bther unwonted vegetation II 

I 

, I 

of Fish and Wildlife (WDFW) 

and translocation methods for 

,r"I,,·,,-.r\C>\U Creek EcoPark and Earthworks nat'lve habdat on the earthen 
open forest and oak woodland landscapes, and creating wetland habitats 
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4ward-winning program boosts clean-up efforts 

An array of electrodes produce electrical resistance heating to remove 
contaminants from groundwater at the Logistics Center site, 

The Fort Lewis Environmental Restoration Program (ERP) won both the 

FY05 'Secretary of Army and the Secretary of Defense Awards for Environ­

mental Restoration for work involving the cleanup of designated sites on 

Fort Lewis and Yakima Training Center. Their ongoing efforts contribute 

to our Water Resources sustainability initiatives. 

The Water Resources Team is continually incorporating new ways to 

rJchieve sustainability goals. One of the Water Team's sustainability goals 

to contribute no pollutants to groundwater and to remediate all con­

taminated groundwater by 2025. 

Innovative technology employed under the ERP is allowing the Water 

Team to achieve a major target ahead of schedule-establishing a rem­

edy in place for contaminated groundwater at the Logistics Center. The 

former industrial landfill received shipments of chlorinated solvents be­

tween 1940 and 1970 that eventually contaminated the groundwater 

underneath the site. 

Under the ERP, an on-site electrical nO' ..... TIrI ...... tC'o"'r,,...,,,lrV-H' is used 

to remove contaminants, recover and rloeTrr\\1 the solvents and oiher 

This has future contami-

notion and reduced the 

Its success is attributed to the ERP's new environmental rY"Ir,nr'lriC,rYH::>.-n 

which has resulted in cost increased per-

land for military missions; IrYli'1rr,\iO·r1 

r HTH,""'TO Phase III of the Thermal Remediation at the 

r'"'\r-y,,-,I,:>to the water reuse 

ZERO DISCHARGE OF 14fASTEWATER 
:I: Preparing a plan for evaluating options for 

wastewater discharge and reuse 

REDUCE POTABLE WATER CONSUMPTION 
* Completed a water conservation plan for 

prid~dre6s for implementation in 2006 
* !mplerne'hted water conservation and storm 

water protedi6noufreach plans in the Con­
symerConfidence Report (CeR) 

*' ,'Reclaimed vyoter pipe (PLJrpie) has been in­
corporated intoaiI new whole barracks re­
newoi projects since FY2002, allowing reuse of 

,'rainWat'e'r f6rfacility non-potable water 
'ne'eds;this is,disc) port oHhe Energy and 'Infra-

Center 

* ,,,,,\10'0,,...., and a plan to awareness of the need for water conservation measures 
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ccomplishments: 

Ie Fort Lewis Environment Restoration Program (ERP) received 

:;th the 2005 Secretary of the Army and the Department of De­

fense Awards for Environmental Restoration. The ERP used an in­

novative environmental management strategy to complete site 

investigation and remediation projects on Fort Lewis and its sub­

installations. Story on page 9 

Fort Lewis also received individual awards for Energy Program 

initiatives resulting in $565.000 savings in energy conservation and 

operations and maintenance in FY 64: 

* In August 2005. Fort Lewis was recognized at the Army Energy 

Forum with the 27th Annual Secretary of the Army Energy and 

Water Managemeni Award 

* In October 2005. The Department of En­

ergy honored Fort Lewis with the 2005 

Federal Energy and Water Management 

Award for energy efficiency and energy 

program management 

* Energy Program highlights in 2005 are on page 6 

Fort Lewis' sustainability initiatives have improved the installation's 

'Jbility to consistently meet and/or exceed regulatory standards 

'Id has earned additional recognition from environmental and 
'~gulatory agencies: 

* August 2005. Fort Lewis was accepted 

into the Environmental Protection Agency's 

National Environmental Periormance Track 

Program. As the first Army installation to be 

accepted into the program. Fort Lewis joined 

more than 350 members nationwide. includ-

ing 10 of Defense facilities. in their commitment 
to Irn,-..rr",IIC> environmental on page 2 

july 2005. the 

of Directors 

Sound Clean Air Boord 

measure which allows 
Fort Lewis to manage air emissions as a r\,n,th,.,·h.- minor rather 

than a Title V Air 

on page 5 
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OF 

I, penalty 

1. I am currently the Water v ........ fT'I"':>'Mr'!. Environmental (p\V) , 
Garrison, Fon I l:lave been in this MI"\·VT'lr,'h 

(WWTP) produces B biosolids which 
.",...., .... 1. "'.ri. to the land under certain res;tt.f(;tlCfns,~ Essentially 
rednctlon and pathogen reduction. is no requrreUient 

Petlroteum Hydrocarbons) . 

.",...,""."", .. ,...,..,. ffir i1h:nKcindn\rh,'ti~r\lids 'Ie'Vas to 

....... \.J ... I.!.!'..>'u. ...... ' .......... ........... ·i.J..t"" ........ ~,.L.AJL.o: -..vA "-".L'\,.,I'/.Jy.L..t: .v 

Shortly r T rec()wnena:ea 



r-:>ln<>'!"''''' .... ofWWTP i"".""~OT'--..,·'A.T .. .r; ~"".",,,;T,,,,.n a..r~commendation that Fort Lev\-1s 
lrnl)telnelJ.t a pretreatment program, and review oftlieSOPsresulted in a SOP Manual 

and a Laboratory Q:rutlity ... A ... s:surant~e/( 
AlignSt 2007, been by 

their use. Some of the SOPs not yet been ..... ".,... ....... ,,... ... "''I-.o.,.-{ 

EnVironmental System (EMS). 

9~ In to the a,nd one aWtU'Cle,u 
contract was awarded to Malcolm 

A reuse standards., 

rea:!ilDl.lllY of (1) upgrading 
(4) a combiriatloll of 
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REPLY TO 
ATTENTION OF 

IMNW-LEW-PWE 

EPA, Region 10 

DEPARTMENT OF THE ARMY 
INSTALLATION MANAGEMENT AGENCY 

HEADQUARTERS, UNITED STATES ARMY GARRISON 
BOX 339500, MAiL STOP 17 

FORT LEWIS WASHINGTON 9&433-9500 

June 12,2006 

Attn: pes Data Entry Team 
1200 6th Ave, OW-133 
Seattle, WA 98101 

Subject: 2005 Infiltration and Inflow Annual Report for Permit No. WA-002195-4 

To whom .it concerns: 

In accordance with the above referenced National Pollutant Discharge Elimination System 
permit, this is the 2005 annual Infiltration at~d Inflow (1&1) Report. This report summarizes 
measurable I&1 at the treatment plant or by collection system meters for the calendar year 
2005, and describes work in progress to reduce 1&1 into the sanitary collection system. 

To analyze amounts of 1&1 from the collection system, a dry weather flow has been developed 
based on a rolling 5-year average of weather data. The months of June - September are 
used to calculate dry weather flow. Dry weather data is used from calendar years 2000 - 2005. 
Rainfall data is collected from the Air Force Weather Squadron stationed at Gray Army Airfield 
on Fort Lewis. 

A dry weather flow of 984 million gallons is calculated for 2005. Any flows above this value are 
considered I&1 for 2005. The total amount of 1&1 for 2005 was 148 million gallons or 13% of 
the total flow. 

Analysis Summary: 2005 was a normal year for rainfall though the summer rainfall was 
slightly below average. Overall, I&r is decreasing when compared to previous years though 
during the heavy rains in December there were measurable increases in 1&1 flows. A data table 
and graph are attached showing raw data used to calculate I&I percentages and monitor 
effectiveness of the 1&1 program. 

Status of Prevention Program: Fort Lewis Public Works is managing new construction projects 
to upgrade existing sewer lines for new construction. A project to slipline the main sewer line 
from the Center to is for fiscal year 2007. 

bout this contact 

enclosures 

Printed on ReC)ided Papar 





'IRai~' " ,.,1 

"': 2005,.(·/ :;;;:,2005' 

8.74 3.16 4.44 
3.69 1.95 3.86 2,76 2.98--0.97 

Mar 5. 2.21 3. 3 4.27 4.43 3.13 5.69 3.00 2.44 3.08 5.31 
3.52 2.36 2.12 3.93 3.87 3.86 3.17 4.37 2.91 1.48 3.10 4.38, 
2.83 .89 1.68 3.05 1.88 2.30 1.08 2.84 5.22 3.15 3.53 

Jun 2.84 .97 4.56 2.97 1.23 2.29 0.21 2.84 0.84 2.93 1.90 
Jut 2.48 2.08 0.39 2.79 0.32 2.57 0.33 2.82 0.06 2.93 1.16 

2.36 2.41 .97 2.54 0.11 2.76 I 0.37 2.96 I 4,56 3.07 I 0.12 
2.13 0.45 2.42 0.48 2.85 0.83 3.21 2.64 3.07 1.85 

Oct 2.20 2.51 3.48 2.50 0.59 3.13 8.69 3.12 3.98 3.34 3.55 
Nov 2.01 2.95.48 I 2.52 2.15 3.05 5.57 3.14 I 3.50 3.44 6.04 
Dec. ' '2.04 7:82 7:69 -r--'5.23-,'- 3.0T- I '-3.45 -2.96 1"5.82 

Avernu·!! 3.16 2.79 2.88 3.59 3.10 3.07 3.10 3.26 

Totl!lhi 43.98 1158.26 33.48 1050.37 43.06 1132.87 36.88 1131.89 39.07 

2.22 2.68 2.62 2.96 3.00 

,00 25.60 35.87 22.08 26.13 

4/26/2006 





REPLY'fO 
ATTENTION OF 

IMWE-LEW-PWE 

EPA, 10 

OF ARMY 
iNSTALLATiON MANAGEMENT AGENCY 

HEADQUARTERS, UNITED STATES ARMY GARRISON 
BOX MAIL STOP 17 

FORT LEWIS 98433-9500 

June 2007 

Attn: pes Data Team 
1200 6 th OW-133 

....., ...................... WA 98101 

2006 Inflltration and Inflow Annual for Permit No. WA-00219S-4 

To whom it concerns: 

In accordance with the above referenced National Pollutant Discharge Elimination 
permit, this is the 2006 annual Infiltration and Inflow (I&I) This report "" ....... LLLLJ' ......... 

measurable I&I at the treatment plant or by collection system meters for the calendar year 
2006, and describes work in progress to reduce 1&1 into the collection 

To amounts of I&I from the collection system, a dry weather flow has been developed 
based on a rolling S-year average of dry weather data. The months of June - are 
used to calculate dry weather flow. Dry weather data is used from calendar years 2002 - 2006. 
Rainfall data is collected from the Air Force Weather Squadron stationed at Gray Airfield 
on Fort Lewis. 

A weather flow of 1039 million gallons is calculated for 2006. Any flows above this value 
are considered I&1 for the year. The total amount of 1&1 for 2006 was 458 million or 
30.6% of the total flow. 

'n"'t't,..~~T"U to our trend of reducing 1&1 2006 saw a "' .. F"J. ...... "J.v<..LJ. ...... 

increase from 2005. The calculated 1&1 flow rose from 14.3% to 31.6%. We believe one of the 
most factor was that 2006 was an wet year in terms of 
recorded rainfall. The amount of rainfall was 37.5% over winter season rainfall 

while the annual rainfall data was a rise of 49.3% over historical data, 
data table are attached 

F'rint&d on 





'alnfall 
.... -. Flow Rain Flow Flow I Rain , Flow 
2002 2003 2003 2004 2004 2005 2005 2006 J 2,006 ... 
7.05 2.83 8.74 3.47 5.9§ 3.16 -

2.21 4.23 3.69 3.50 1.95 3.86 2.76 2.98 

3.13 4.27 4.43 3.13 5.69 3.00 2.44 3.08 

3.93 3.87 3.86 3.17 4.37 2.91 1.48 3.10 -
1.68 3.05 1.88 2.30 1.08 2.84 5.22 3.15 3.5} 3.431 
4.56 2.97 1.23 2.29 0.21 2.84 0.84 2.93 1.90 3.33': -
0.39 2.79 0.32 2.57 0.33 2.82 0.06 2.93 1.16 3.03 

1·97 2.54 0.11 2.78 0.37 2.96 4.56 3.07 0.12 2.78 

0.45 2.42 0.48 2.85 0.83 3.21 2.6~ 3.07 1.85 2.74 

2.50 0.59 3.13 8.69 3.12 3.98 3.34 3.55 2.88 

2.52 2.15 3.05 5.57 3.14 3.50 3.44 6.04 3.96 -2.61 7.69 2.95 5.23 3.07 3.45 3,48 5.B2 4.64 -
3.67 I 3.16 2.79 2.88 3.59 3.10 3.01 3.14 3.26 4.10 I 5.01 

43.98 I 1158.26 33.48 1050.31 43.06 1132.81 36.88 1147.83 39.07 1496.50 J .60.06 

I 
2.68 2.62 2.96 3.00 2.97 

I 

31.00 I 25.60 35.67 22.08 26.13 I 40.22 





DEPARTMENT OF ARMY 
[NST ALLA nON MANAGEMENT COMMAND 

UNITED STATES ARMY FORT LEWIS 
BOX MAIL 17 

FORT LEWIS 98433~9500 

Public Works 

United States Envrronmental Protection 
'-.......... ,~v ... .J. 10 

ATTN: pes Data Entry Team 
1200 Sixth Avenue, OW-133 
Seattle, Washington 98101 

To Whom It May Concern: 

MAY 0 ~ 

Enclosed you will find the 2007 Annual Infiltration and Inflow (I&I) Report for the 
Fort Levv.is Wastewater Treatment Plant (Permit WA-002195-4). 
summarizes measurable 1&I at the treatment plant or collection meters for 
the calendar year 2007, and describes work in progress to reduce I&I into the 
sanitary collection system. 

To analyze amounts of 1&1 from the collection system, a dry weather flow has been 
developed based on a rolling average of dry weather data. The months of June 
- September are used to calculate dry weather flow. Dry data is used from 
calendar years 2003 - 2007. Rainfall data is collected from the Air Force Weather 

..., ........ ,~'"" ...... "' ...... at Airfield on Fort Lewis. 

The rolling average calculated weather flow was 
1 041 million for 2003-2007. flows above this value are considered I&1 

2007. Based on this methodology) the total amount of 1&1 for 2007 was 322 
..... .L1., ......... v ...... j:;..:.u.J.'-IJ.J.';;; or 23.6% of the flow. In accordance "With the NPDES ,....,0.' ... ,........1-

Prinleo on ~&cycJed Paper 



-2-

I certify under penalty of law that this document and all attachments were 
prepared under my direction or supervision in accordance with a system designed to 
assure that qualified personnel properly gathered and evaluated the information 
submitted. Based on my inquiry of the person who manages the system, or those 
persons directly responsible for gathering the information, the information submitted 
is, to L"le best of my knowledge arld belief, true, accurate and complete. I am aware 
that there are significant penalties for sUbmitting false information, including the 
possibility of fine and imprisonment for knowing violations. 

Sincerely, 

Enclosures 



:::,ummary -
Flow Rain Flow Rain Flow Rain Flow Rain flow Rain Flow Rain Flow Rain 

Y'llar 1999 1999 2000 2000 2001 2001 2002 W02 2003 2003 2004 2004 2005 2005 Z006 ;lOOG 200T 2007 

Jan 5.39 ~5! 3.75 5.47 Z.21 2.88 4.21 7.05 2.8:1 8.74 3.47 5.9~ 3.16 4.44 B.B4 1274 7.0] .I·13 
Feb 7.82 9.85 4.32 6~~ 2.07 2.21 4.23 3.69 3.50 1.95 3.86 2.76 2.98 0.97 7.21 3.29 4.54 3.15 

Mar 7.91 6.01 5.16 ~E 2.21 3.13 4.27 4.43 3.13 5.69 3.00 2.44- 3.06 5.31 4.62 2.06 5.27 4.85 

Apr ,t1S 1.97 3.52 2.35 2.12 3.93 3.87 3.B5 3.17 4.37 2.91 1.43 3.10 4.38 3.74 1.64 4.23 1.81 

May 2.88 2.81 2.83 2.64- 1.89 1.68 305 1.B8 2.30 1.08 2.84 5.22 3.15 3.53 3.43 3.08 2.99 1.18 

JUri 2.57 1.94 2.84 J·I~ 1.97 4.56 2.97 1.23 2.29 0.21 2.84 0.B4 2.93 1.90 3.33 2.87 2.72 1.32 
Jul ;.65 0.11 2.48 _O.~~ 2.0B ().~9 2.79 0.32 2.57 0.33 2.82 0.06 2.93 1.16 3.03 0.09 2.69 1.45 
Aug 2.27 0.56 2.36 _O_.3~ _~.41 L97 2.54 0.11 2.78 0.37 2.96 4.56 3.07 012 2.78 0.03 2.62 1.07 
Ssp 2.38 0.27 ?13 _1·~t 2.41 0,45 2.42 0.48 2.85 0.83 3.21 2.64 3.07 l.85 2.74 12.15 2.79 1.81 
Oct 2.28 2.14 2.20 _:J:T! 2.51 3.48 2.50 0.59 3.13 6.69 3.12 3.98 3.34 3.55 2.8B 1.20 3.11 4.76 
Nov 2.82 10.22 2.01 3.28 _2.95 J1.48 2.52 2.15 3.05 5.57 3.14 3.5Q 3.44 6.04 3.96 15.38 3.09 2.37 
Dec 3.90 6.29 204 3.09 4.16 7.82 2.61 7.69 2.95 5.23 3.07 3.45 3.48 5.82 4 .. 64 555 3.66 B.72 

Annual 
AVlll1!lgas 3.91 ~·E 2.91 3.02 2.42 3.67 3.16 2.19 2.88 3.59 3.10 3.07 3.14 3.26 4.10 5.01 3.73 2.97 -

Totals l~~ 52.4,1 108'to5 36.18 3Bt~ 1~·98 1158.26 33.48 1051).31 43.06 1132.87 36.88 1147.63 39.07 1496.50 60.08 1362.06 3ft~Z 

II.nnv.1 Dry 
Flow (MGO) 2,47 2.45 2.22 2.68 2.62 2.96 3.00 2.97 2.71 

. flo,,, 

44.65 40.22 {Iorn .. j 26.25 31.00 25.50 L._~8~ 
~---

22.08 26.13 26.98 
- -------~ .. -
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AR 385-10 
The Army Safety Program 

This 1-

o Provides risk management icy and definitions. 

o Provides authorization for collateral to perform SASOHls. 

o Adds Appendix B to provide Management Control Evaluation Checklist guidance 
for the Army Safety Program. 

o Revises paragraph 2 -1 f Organizational structure. 

o Adds aspects of AR 385-15. 

o Rescindes AR 385-15 upon of this change. 

o Moves pertinent a~pects of 
other sections. 

6, Personal Clothing and Equipment l into 

o Deletes 6. 

and Army management control process 

o Changes 1-4, before a. 

o 1-4a with new text. 

o 1-4a(1) with new text. 

) . 

) . 

) . 

) . 

) . 



0 Supersedes paragraph 1-4m with new text. 

0 Supersedes paragraph 1-4m(2) with new text. 

0 Supersedes paragraph 1-4n with new text. 

0 paragraph 1-4n(1) with new text. 

0 Supersedes paragraph 1-4n(2) with new text. 

0 Adds paragraphs 1-4n(5) and (6) . 

o paragraph 1-40 with new text. 

o Adds paragraph 1-4p(S). 

o Supersedes paragraphs I-Sa, b , and c with new text. 

o Supersedes paragraph 1-6 with new text. 

o Adds 1-7. 

o 2-1 2-1d(17) with new text. 

o in 2-21 the unnumbered first 

o Supersedes paragraph 2-2b with new text. 

o Supersedes paragraph 2 - 2e (2) with new text. 

o Supersedes paragraph 2-2j with new text. 

o Adds paragraphs 2- (1) (S) • 

o Supersedes 2-2n with new text. 

(1) (2 ) new 

) . 

o 

o 



o Rescinds chapter 6 in its entirety. 

o Adds in appendix A, section I I required publications TB MED 503 I FM 101- 5 f PM 
100-14, TB MED 575 1 and FM 21-20. 

o In appendix A, section II f related publications AR 10-5, AR 385 14, AR 

385-61, AR 708-1, and AR 710-2. 

o Adds in appendix A, section II, related publication F~ 100-22. 

o Deletes In A, section II, related publications AR 310-34 AR 385-26, 
AR 385-30, AR 385-60, AR 385-65, AR 385-80, and TB MED 501. 

o Adds in appendix At section IV, referenced form DA Form 11-2-R. 

o Adds an appendix B. 

o Deletes in the glossary, section I, the acronyms HSC, QCS, ASA(I&L}, and 
USAEHA. 

o Adds in the glossarYt section I, the acronyms ASA(I&E) and USACHPPM. 

o Changes in the 
Risk assessment. 

I section II, the terms DA Personnel, MANPRINT, and 

o Adds in the the 
force, Direct and resource the force, Exposure, Hazard, ect 
the force, Residual risk, Risk, Risk decision, Risk management, Risk 
management integration, and Sustain the force. 

o Adds at the back of the , DA Form 11-2-R. 

o AR 385-15, dated 15 October 1979. 

Summary of change of the 1988 revision. The revision 23 May 
88 AR -10 and AR 85 . It 



Louis Caldera 
""~'"Jrl'T''''' o/the Arm,v 

Army Regulation 385-10 was 
publisbed on 23 May 1988. It 

aULlll;;·!!LI, ... a.."u by Carl E. Vuono, 
General, United States Army, Chief of 
Staff, and Milton H. Hamilton, 
Administrative Assistant to the Secretary 
of the Army. This electronic edition 
publishes the basic 1988 edition and 
incorporates Change 1, published on 29 
1.,,,,,1 .. ,.,,.,,.-.:, 2000. Change 1 is authenticated 
by Caldera, Secretary of the Anny. 

This regulation new 

on Army safety manag~ement pro-
cedures with on respon-
sibilities and concepts. It 

the Occupa-
Act of 1970 

Federai 
of Defense 
DOD Instruction 
A[)pl:ic;:!biility. This regulation applies to 

the Army National 
Guard (ARNG) the U.S., the U.S. 
Army Reserve (USAR), and Anny civil-
ian During mobilization, chap-
ters contained in this 
rell~l~ltlO'n may be modified by the propo-
nent. 
D ... "' .......... ,,, ... t- and exlce~)ticm 
The proponent agency regulation 
the Office of tbe Chief of Staff, Army, 
Army Safety Office. 

management control process. 
This regulation contains management con­
trol provisions and identifies key manage­
ment controls that must be evaluated. 

of 

""..,'t"' .... T£!; (Listed by paragraph and page number) 

"This regulation supersedes AR 385-15, dated 15 October 1979. 

AR 385-10 • 29 February 2000 

o 

Effective 29 March 2000 

this regulation and establishment of com­
mand and local forms are prohibited with­
out prior approval from HQDA 
(DACS-SF), WASH DC 20310-0300. 

Interim Interim changes to 
this regulation are not official unless they 
are authenticated by The Adjutant Gener­
al. Users will destroy interim changes on 
their expiration dates unless sooner super­
seded or rescinded. 

Users are 
invited to send comments and suggested 
improvements on DA Form 2028 (Recom­
mended Changes to Publications and 
Blank Forms) directly to Chief of Staff 

200 Army Pentagon, Wash­
DC 20310-0200. 

Distribution. Distribution of this publi­
cation is made in accordance with initial 
distribution number (IDN) 093389, in­
tended for command levels A, B, C, D, 
and E for Active Army, Army National 
Guard of the U.S., and U.S. Army Re­
serve. 
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reg;UHUIC)ll prescribes I)P1t"\!:Ir1.,.,..,"nt (DA) policy, responsibilities, and to and 
npy·cl"\r.npl and property It provides for safety incident to Anny operations 

safe and healthful wor,KJ:.!ac~es, prc)ceOm-es, and equipment. This regulation assures statutory and 

V~C<L"""VU mandates Anny 
program for all DA personc11el 

policies, procedures, and guidelines into one comprehensive 
op~~ra1~lorls worldwide. 

1-2. References 
Required and related publications and pre:SCflbe:d and referenced forms are listed m appendix A. 

1-3. of abbreviations and terms 
Abbreviations and special terms used in this regulation are explained in the glossary. 

1-4. 
Principal officials of Headquarters, 
integration of risk management into 

of the Anny are responsible to resource, and evaluate the 

a. The Office of the Assistant (Installations Environrnent)(ASA(I&E») is the I-IU..ll'-"I-IGU 

consultant to the of the Anny and occupational health matters. The 
Anny's designated safety and occupational health official and wilI­

(l) Approve policies, issue directives, make recommendations, and issue guidance on 
programs, and risk management within Anny Safety and Occupational Health areas. 

(2) Initiate programs, actions, and to ensure adherence to DA and of Defense (DOD) and 
OH policies. 

(3) Review and evaluate programs for out approved safety and OH and standards. 
(4) Serve on boards, committees, and other groups pertaining to safety and reptresent the "p('rpt~T"<1 of the 

on safety and OH matters outside DA. 
(5) Participate in the planning, programming, and budgeting of safety and OH activities. 
(6) Serve as Functional Chief for the Management Career Program. 
b. The Assistant Secretary of the and Acquisition) 

safety procedures are implemented by and Project Ma,na~~ers 

Director of 

AR 385-10 • 29 2000 

will ensure system 
materiel development 

will-



reporting, design, and in"<,pnt,.,,.,'H control of and radiation exposure standards for lOrll.Zmg a.'1d UOll1IOnlZmg 

radiation sources. 

d. The Deputy Chief of Staff for Personnel (DCSPER) will-

(1) Ensure systems is mtlegrate:d into materiel development and acquisition phases through the Manpower and 
Personnel Integration (MANPRINT) 

(2) Include safety concerns and issues on Army materiel in MANPRINT assessments and presentations at the Army 
systems acquisition review council (ASARC). 

(3) Support safety policy and procedure development and implementation with advocacy for soldier-oriented re-
search and development, to include issues in personnel, human factors and soldier survivability. 

e. The Deputy Chief of Staff for Logistics (DCSLOG) will-

Establish and maintain procedures for safety-of-flight restrictions for aircraft and sare'[\'-OJ[-\l!se restrictions 
for other Army materiel. 

procedures for the safe transportation, storage, and packaging of ordnance and hazardous 
materials. 

(3) Manage Hazardous Materials Information 

f The Deputy Chief of Staff for Operations and Plans (DCSOPS) will­

e 1) Act as focal point for all nuclear and chemical matters in Army. 

(2) Establish procedures for nuclear weapons reliability, safety, security, nuclear force management, and employ-
ment policies. 

(3) Establish procedures for the Standardization 

g. The Surgeon General (TSG), in support of the Army Occupational and Health Program, will-

(1) Fonnulate policy and guidance for the Occupational Health Program and related issues such as 
ergonomics. </subpara2> 

(2) Fonnulate policy and provide guidance for the Army Health Hazard Assessment as described in AR 
40-10. 

(3) Provide guidance and policy on health and prclce<iunes and nro,,[OC:OlS for human use in accordance 
with AR 70-25. 

(4) Establish for health aspects of Public Law 91~596 
and Health Act), 29 December 1970. 

for and establish health standards as necessary for exposure in industrial and 
work areas. 

(6) Provide technical gullilan1ce to the 
control of actual or potential Oc(:;uj:latlon:al 

HA.r.",-".JJV •• ;"">. and 

2 AR 385-10 • 29 

Medical Department in the evaluation and 
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components for shipments of hazardous materials by DOD shippers that do not comply with DOT regulations; and 
traffic engineer support to installations. - - - . -

(2) Assure that contracts within MTMC purview include adequate safety provisions and contract compliance. 

(3) Coordinate activities across the ~A~ .. rmy to risk management into programs to the force, to include 
coordination with other MACOMS and staff elements that share MTMC's functional interest. 

j. The Commanding General, U.S. Army Training and Doctrine Command (CG, wiIl-

Integrate safety and occupational health procedures into all Army training gulldelmt::s 
applied in the field. 

and techniques to be 

(2) Ensure that safety and occupational health is integrated into the curricula of appropriate Army schools. 

(3) Incorporate safe operating 
documents. 

and physical standards in field manuals, circulars, and other 

(4) Coordinate activities across the 
coordination with other MACOMs and 

to integrate risk management into programs to the to include 
staff elements that share MTMC's functional interest. 

(5) Integrate safety and occupational health considerations into new equipment 

(6) Integrate safety criteria into operational testing. 

(7) Develop and publish range policies, procedures, and standards for the Army and Marine Corps. 

(8) Monitor range safety operations and procedures to assure safety adequacy. 

(9) Provide range safety instruction for personne1. 

(10) Have, as part of task analysis, Combat Centers hazards and standards to 
be met in critical combat tasks. 

(11) Have Combat Development Centers critical safety and health parameters m the 
documents for new systems acquisitions and ensure operational tests the product provides requisite protection. 

(12) Approve the adequacy of solutions to acquisition safety problems. 

(13) Direct and implement Army and programs for U.S. Army Reserve Officer's 
(ROTCs) units. 

(14) Serve as risk for training, and combat development. Coordinate 
with other MACOM and staff elements that share TRADOC's functional interest. Coordinate risk management 
integration activities, across the and at Joint level into programs to the force to include: doctrine 
development, requirements definition, common applications, training support, and risk management education in the 
Anny, including Army Forces (ARFOR) component in the joint-level functions. 

k. Command (CG, FORSCOM) will-

gulaaJ1Ce for use in ,-,.r.'.-' v • ..,,,,..,, maneuvers, and tactical "n'~r"'1rl"T'" 

Reserve units. 

include 

AR 385-10 29 February 2000 3 



to and regulatory fire, safety, occupant health and explosives standards, and otherwise provide a safe and 
healthfui workplace for user personnel and materiel. 

Provide policy to other elements of the Army that manage facility/utility design and construction at their 

safety civil works facilities with public recreation and visitation mission. 
U.S. Army Medical Command, in support of the Occupational Safety and 

Oc(~ur,at!on.al health services to installations and tenant activities according to AR 40-5. 
technical assistance to installation and tenant activity commanders and MACOM commanders on risk 

and health a.c;sessment, control, and training. 
n. commanders will-
(1) the full and· effective implementation of the Army and OR program throughout their MACOM. 

This includes-
IJ,"",,,,..,,,,,.,. a safe and healthful and environment. 
.... rrn"'r"Tl,n risk management and civilian personnel, as well as providing hazard recognition 

to the work 
.t,sl:abllSJtlln.!! sl:andmlg opeI'atlng procedures that will foster safe practices and procedures. 

pralCIlces to ensure adherence to established procedures and the prompt correction of 

accidents to determine causes and prevent recurrence. 
Initiate additional accident measures necessary to control hazards and resource losses for which there 

are no or standards or prc)cedw~es. 
(3) Establish and enforce for that assure maximum during training and tactical operations. 
(4) Establish procedures for and hazards based on risk assessment codes (RACs) on a 

'worst-first' basis. Commanders will establish and occupational health 
reCIUlrerneJrlts and guidance for their in exercises. will also assure coordination and integration 

their and occupational health of other commands and services involved in the exercise. 
Develop and implement programs to integrate risk management into Army safety and occupational health 

program throughout their command. 
Establish an ergonomics program consistent with 1-4g(l). 

o. Commanders at all levels will be responsible for protecting personnel, 
cmTIITtan,d; effective implementation of safety and occupational health policies; 
ment process into their safety and occupational health program. 

facilities under their 
int&:>rr,...,t' ...... .,., of the risk manage-

p. Supervisory and operating who direct or affect the actions of others wilI-
(1) Be responsible for accident nreveTltirm Pf()c1l1ctlon or services. 

Maintain a safe and healthful 
(3) Assure that "'""".,1,..."",,,,,, 

including use of protective 
IJrn ....... ,..,th, evaluate and take action as .,.".rn,;,·",rl 

will 

AR 385-10 • 29 February 2000 



safety and OH will be considered in .A~rmy civilian employee performa..'1ce appraisals, officer evaluation 
reports and enlisted evaluation reports (EERs). 

A Panel, chaired by the Director of will be charted to 
cornmulllcatlOn between the Director of Army Safety, and ARSTAF on risk 

m2magelnelnt U:lle12rdllOn in Project, and Sustain the force, and safety issues having major Army-wide effect 
on and standards. 

1-7. Deviations 
the safety requirements of this regulation may be incompatible with mission accomplishinent. In such 

cases, MACOM commanders may that the Director of Army approve deviation from the specific 
requirements (Chief of Staff 200 Army Pentagon, Washington, DC 20310-0200). 

Structure and Activities 

2-1. structure 
All Army safety offices will be structured according to this chapter. Commanders wiU-

a. a command safety and occupational health official to exercise staff supervision over safety and 
risk management, and accident prevention activities. Duties by this official will include the full range of 
program management responsibilities. 

b. Ensure that the designated command safety and occupational health official will be a member of the commander's 
special staff directly to the commander. 

c. Ensure that designated command safety and occupational health officials meet Office of Personnel Management 
Standards for the positions of Occupational Safety and Health, GS 018/803. 

d. Organize and staff a comprehensive safety office under the direction of a designated command safety and 
occupational health manager. This office will organize and administer a safety program that includes the following: 

(1) Accident reporting 
(2) Workplace safety 
(3) Transportation safety 
(4) Family and off-the-job 
(5) Range safety (when applicable) 
(6) (when "'I-'!-"'~~"'''~ 
(7) Aviation safety (when applicable) 
(8) Tactical safety (when applicable) 
(9) Radiation 

AR 385-10 • 29 2000 5 



environment, and public on their installation. Local memorandum of uniderstandJmg 
tenant to ensure necessary and ad(ire~;seld. 

j. Provide USAR units in 
Establish at Advisory Council 

management and council will recommendations to 
the commander and such aO(l1tJonal Oc(;u,!=)atlOn;al health tasks as the commander or the council may 
direct. 

councils will be chaired by the commander or the commander's designee, who will be a senior manage­
ment officiaL 

Councils will meet periodically and win the minutes of the meetings. 
commanders may installations having small populations from the of this para-

h""uP'lTPr these quality control measures. Such populations may be represented 
in other command councils. 

Establishment of councils at other than installation level will be at MACOM discretion. 
I. Authorize use of official time for employees when participating in occupational safety and health (OSH) activities, 

including walkaround inspections, authorized by this regulation. 

2-2. nn.ol!"::litinn~1 

Leaders and managers are responsible for integrating risk management into aU Army processes and operations. Safety 
and occupationai health staffs will provide risk management training, tools and other related assistance. Leaders and 
managers will-

a. Ensure that physical standards for facilities and equipment meet or exceed safety and health standards established 
"""'T~'n,p"t host government, and local statutes and and in regulations. Specific 

and guidance for applying such standards are in chapter 3. 
h. Ensure that the risk management process is incorporated in regulations, directives, special orders, training 

plans, and operational plans to minimize accident risk and that SOPs are developed for all operations entailing risk of 
death, serious injury, occupational illness or loss. The risk assessment matrix can be tailored by the 
commander for the type of hazard identified. example, the matrix in this regulation should be used for hazards 
involving unsafe or unhealthful working conditions and other hazards associated with base operations. The risk 
assessment matrix in FMs 100-14 and 101-5 should be used for military training and operational hazards. Effective 
integration of risk management into the military decision-making process for military training and operations may be 
found in FMs 100-14 and 101-5. 

c. Develop and implement actions to meet responsibilities contained in the accident nrp'vPI,tir," plans of higher 
headquarters and to provide focus and continuity to safety program efforts. 

d. Post DD Form 2272 (Department of Defense Safety and Occupational Health in all industrial 
workplaces. (See 2-1.) 

Ensure that appropriate follows: 
All Active p..,... ..... I("1,""","'"<' will be ,., .... r"'tl1prt the 

mUUmlllm, will be 

tactical OPf~ral:lOI1S or 
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mobilization. These plans will address mission definition, organizational concepts, and staffing and operational proce­
dures required to assure maximum function support to the combat mission. Such plans will be developed by all 
organizations and commands having a combat or combat support mission (for example, TOE units, depots, ammunition 
plants, and area support groups). 

It. Conduct annual safety and loss control program evaluations of subordinate commands 
criteria. 

results-oriented 

i. Develop effective programs to reduce injuries and illness to ensure that-

(1) All injuries and illnesses have been thoroughly investigated and the facts from the investigation have been 
documented on appropriate and forms. 

(2) Accident reports and compensation claim forms have been properly COlnpjlete~a designating the employ-
ee's command and servicing civilian office. 

(3) Compensation claims are challenged and controverted when necessary. 

j. Establish procedures to ensure required PCE for personnel are provided, 
part 1910, title 29, Code of Federal Regulations (29 CFR 1910). 

and maintained in accordance with 

(1) Military personnel. PCE will be furnished to personnel industrial activities similar to those 
performed by civilian personnel. 

(2) Funding. 'When required, PCE will be funded from appropriated fund accounts available at the installation or 
activity. Nonappropriated fund activities will provide peE from their own funds unless authorized by appropriated fund 
sources or provided for in a host-tenant agreement. 

(3) Issuance of special clothing and equipment to Army civilians. 

(aJ Special clothing and equipment include clothing and equipment needed for the of personnel to 
perform their assigned tasks efficiently under extreme conditions or situations. These include but are not limited to 
heat, cold, wetness, pressure, environmental pollution (for example, toxic or hazardous gases, vapors, fumes, or 
materials); deleterious animal, parasitic, or amoebic life; or any combination of these conditions .. 

(b) Commanders are authorized to requisi-tion and issue special clothing and equipment on a loan basis 
from any inventories, other than those of the Army Stock fund, to all direct-hire civilian employees. The following 
criteria must be met: 

r The use of special clothing and equipment would serve a military purpose. 

2. The of such clothing and equipment from commercial sources would not be or would cause 
undue hardship on the individual concerned. 

3. The clothing and equipment issued would be returned to the when no longer 

(4) Environmental differential pay. Environmental differential pay for civilian when does not 
relieve the commander of the to provide peE and to continue efforts to eliminate or reduce 
any hazardous conditions that justify such pay. to wear PCE In any work 
environment does not, of justification for environmental differential pay. 
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submissions, and facility designs for new or modified explosives sites or facilities within the safety arcs of explosives 
operations. 

(4) 
and eqlllplme:nt 

personnel review explosives safety waivers and exemptions for facilities 
commander with essential risk data regarding the deficient situation. 

l. nn)ce;oures are implemented and sustained to include safety office review of all 
construction 

command pn)ce;Qures effective sports, and recreation safety programs and identify 
res:ponsl.b111tH~s for all subordinate Or!2~anlza·tl0l1S and installations. 

n. Use the risk management process 

(1) Water-related activities. 

to establish and an effective water safety program to include-

(a) Establish and operate a 
appropriate to the geographic area. 

program for water operations and water recreational activities and publicize 

(b) Provide for of water operations and recreational facilities, equipment, and adjacent areas on 
owned or leased Such inspections will assure that safety and health requirements are met. 

(e) Provide sufficient lifesaving equipment, communication equipment, first aid facilities, protective devices, and 
other equipment as shown in TB MED 575 at Army-controlled water operations and water recreational activities areas. 

(d) Issue standing operating procedures for water operations and water recreational activities. Assure that all water 
operations and recreational facilities and equipment with safety and occupational health Army 
boats and lifesaving equipment must comply with U.S. Coast Guard and State or host country reqUIrement:s. 

(e) Inform personnel of the hazards of swimming alone, in cold water, after drinking, during hours of or in 
unauthorized areas. 

(/) Provide water safety briefmgs before the start of any water operations and the swimming season. 

(2) Water operations. 

(a) Train persons involved in water operations on accident prevention measures. 

(b) Identify military nonswimrners. Provide swimming instructions or water survival training for persons who will 
be involved in water operations. See FM 21-20 for detailed gUloarlce. 

(c) Ensure that equipment used for water crossing operations is pre-dipped to detect water 

(3) Water recreation activities. 

(aJ VVhen possible, provide (!upin'lTTlirl(T instruction and water survival training for persons who engage in water 
recreational activities. 

(b) Ensure that Red Cross certified or .TP,,.,,".rtiC' will be on at water recreational areas at aU 
times hours of opl;!ratlo:n. 

2-3. Prevention program 
a. Inspections and surveys. lns:pel:tHms 

often 

informed decisions. 

COlnITlan.Oer, leader and manager is res:po:nslbJe for ..... rr.tpr't""lrr the force and persons affected 
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op'eratlons. The Tn,p_ct"pr\ is the commander's principal risk reduction process to identify and control hazards 
and 

controls and make risk decisions. 

evaluate. 
standard for management is leadership at the appropriate level of authority making informed decisions 

to control hazards or accept risks. 
In those circumstances where local resources are not available to control residual leaders will make 

conscious decisions to either accept the risk or elevate the risk decision to the next higher level of 
risk management process supplements, but does not supersede, the compliance reclun-enlen,ts 

mandated standards, this regulation or any other reg;ulatlOn. 

2-4. 
and civilian, will-

a. Comply '\vith and occupational health mles, regulations, and standards. 
b. Use and maintain peE provided for their protection. 
c. Report any unsafe and unhealthful conditions and accidents to their immediate supervisor. 

3 
Standards 

3-1. Standards 
a. All standards established by DOL pursuant to sections 6 and 19 of Public Law 91-596 are adopted as 

safety standards and will be complied with in applicable workplaces. Army workplaces are generally comparable 
to private sector workplaces. 

b. The U.S. Army Corps of Engineer safety and health requirements pUblication (EM 385-1-1) applies to all 
construction operations incorporating 1926, title Code of Federal (29 CFR 1926). 

c. Commanders will apply OSHA and other non-DA regulatory or consensus safety and health standards to 
equipment, systems, or in whole or in part, insofar as When 

specifications, or render or when no regulatory or consensus standard exists for 
such military and of military stal1dards. 
1'-'5.LHa.~!UJ'I;) prescribing Safety Office 

Certain standards or rules that derive from "", .. ,.,,..,'t,,, 
The any wOJ~kp]ace 
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29 CFR 1910.146 

§ 1910.146 ~PTTn11~_r""nn"r""t1 confmed spaces. 

(a) Scope and application. This section contains for practices and to protect employees in 
industry from the hazards of entry into permit-required confmed spaces. This section does not apply to agricul-

ture, to construction, or to shipyard 1928, 1926, and 1915 of this chapter, respectively). 

(b) Defmitions. 

~cc~~ptalble entry conditions means the conditions that must exist in a space to allow and to ensure that 
prI"lnlr,uP':>(, involved with a space can enter into and work within the space. 

Attendant means an individual stationed outside one or more 
who attendant's duties assllgn~~a 

spaces who monitors the authorized entrants 
space program. 
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Engulfment means the surrounding and effective capture of a person by a liquid or fmely divided (flowable) solid 
substance that can be aspirated to cause death by filling or plugging the respiratory system or that can exert enough 
force on the body to cause death by constriction, crushing. 

means the action by which a person passes through an opening into a permit-required confmed space. Entry 
includes ensuing work activities in that space and is considered to have occurred as soon as any part of the entrant's 
body breaks the plane of an opening into the space. 

permit (permit) means the written or document that is provided 
into a pennit space and that contains the information specified in paragraph 

the employer to allow and control 
of this section. 

Entry supervisor means the person 
.... ""","'v ..... u .• '" entry conditions are present at a 

as the employer, foreman, or crew chief) responsible for determining if 
space where entry is planned, for authorizing entry and overseeing 

operations, and for terminating this section. 

NOTE: An entry supervisor also may serve as an attendant or as an authorized entrant, as long as that person is 
trained and equipped as required this section for each role he or she fills. Also, the duties supervisor may be 

from one individual to another the course of an entry operation. 

Hazardous atmosphere means an atmosphere that may expose employees to the risk of death, incapacitation, im­
paJrment of ability to self-rescue (that is, escape unaided from a permit space), injury, or acute illness from one or more 
of the following causes: 

(l) Flammable gas, vapor, or mist in excess of 10 of its lower flammable limit 

(2) Airborne combustible dust at a concentration that meets or exceeds its 

NOTE: This concentration may be aplJrclxlina1ted as a condition in which the dust obscures vision at a distance of 5 
feet (1.52 m) or less. 

(3) Atmospheric oxygen concentration below 19.5 percent or above 23.5 Der'cenlt: 

(4) Atmospheric concentration substance for which a dose or a permissible exposure limit is published in 
u .... ,.JLJ ... .J.~ G, Occupational Health and Environmental Control, or in Subpart Toxic and Hazardous Substances, of this 

and which could result in exposure in excess of its dose or permissible exposure 

NOTE: An atnl0s'phe:nc concentration substance that is not of incapacitation, im-
pal:rrnent of ability to or acute illness due to its health effects is not covered this nrl'1,U1 <::'1I"I'n 

other atnlOs1phe:nc condition that is , ..... ·..,.,"'ri''''O'I·ol~' a:anlJ~en)Us to life or health. 

IDLH ox.ygen-Oel]Cle:nt atmosphere 
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Isolation means the process by which a permit space is removed from service and completely protected against the 
release of energy and material the space such means as: blanking or blinding; or removing sections 
of a double block and bleed lockout or of all sources of energy; or blocking or dis-

oDe:nmlf!: of a pipe, line, or duct that is or has been carrying flammable, corro-
an inert gas, or any fluid at a volume, pressure, or temperature of injury. 

,,-,nn_r'IJrlrnn confined space means a confined space that does not contain or, with to atmospheric hazards, 
pol:en'tlal to contain any hazard of causing death or serious physical harm. 

deficient atmosphere means an atn110s:phere containing1ess than 19.5 percent oxygen by volume. 

Oxygen enriched atmosphere means an containing more than 23.5 percent oxygen by volume. 

Permit-required confmed space (permit space) means a confined space that has one or more of the following char­
acteristics: 

(1) Contains or has a potential to contain a hazardous atmosphere; 

(2) Contains a material that has the potential for engulfing an entrant; 

(3) Has an internal such that an entrant could be trapped or asphyxiated by inwardly converging 
walls or by a floor which slopes downward and tapers to a smaller cross- section; or 

(4) Contains any other recognized serious safety or health hazard. 

Permit-required confmed space program (permit space program) means the employer's overall program for con-
trolling, and, where appropriate, for frOID, permit space hazards and for employee 
into permit spaces. 

Permit system means the employer's written procedure for preparing and issuing 
the pennit space to service following termination of entry. 

Prohibited condition means any condition in a permit space that is not allowed by the 
when entry is authorized. 

Rescue service means the 1"'\P1"CI"\1,np de~ngrlate~d to rescue £>""""",-,,''''''':'C' from spaces. 

means the equipment a retrieval line, chest or full-body 
ate, and a used for non-entry rescue from spaces. 

for entry and for retlllITling 

during the 



Page 4 
29 CFR 1910.146 

If the employer decides that its employees will enter permit spaces, the employer shall develop and implement 
a WTitten with this section. The written program shall be available for inspection by 

An may the alternate procedures spe:Cltlea in Cc)(5)(ii) of this section for entering a 
permit space under the conditions set forth in paragraph of this section. 

(i) An whose employees enter a permit space need not comply with paragraphs (d) through Cf) and (h) 
through (k) of this section, that: 

(A) The employer can demonstrate that the only hazard posed by the permit space is an actual or potential hazard­
ous atmosphere; 

(B) The employer can demonstrate that continuous forced air ventilation alone is sufficient to maintain that permit 
space safe for entry; 

(C) The employer develops and inspection data that supports the demonstrations required by para-
graphs (c)(5)(i)(A) and (c)(5)(i)(B) of this ""'''"'.iva. 

(D) If an initial entry of the permit space is necessary to obtain the data by paragraph (c )(5)(i)(C) of this 
section, the entry is performed in compliance with paragraphs (d) through (k) of this section; 

(E) The determinations and supporting data required by paragraphs (c)(5)(i)(A), (c)(5)(i)(B), and (c)(5)(i)(C) of 
this section are documented by the employer and are made available to each employee who enters the permit space un­
der the terms of paragraph (c)(5) of this section or to that employee's authorized representative; and 

(F) into the permit space under the terms of paragraph (c)(5)(i) of this section is perfonned in accordance 
with the requirements of paragraph (c)(5)(ii) of this section. 

NOTE: See paragraph (c)(7) of this section for reclassification ofa permit space after all hazards within the space 
have been eliminated. 

(ii) The following reqiuu'emlents apply to entry i...'1to permit spaces that meet the conditions set forth in paragraph 
(c)(5)(i) of this section. 

(A) conditions making it unsafe to remove an entrance cover shall be eliminated before the cover is removed. 

When entrance covers are "'''''T1..,(y"""ri the shall be promptly 2"ualrde~d a cover, or 
other temporary barrier that will an accidental fall through the and that will protect each employee 

in the space from the space. 

(G) If a hazardous amlOSJ:mere is detected 
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(I) Each employee shall leave the space immediately; 

(2) Tne space shall be evaluated to determine how the hazardous atn10sphere r1P:\iP:iC)np:i1' and 

Measures shall be implemented to employees from the hazardous atmosphere before any subsequent en-
try takes place. 

(H) The employer shall verify that the space is safe for entry and the measures required paragraph 
(c)(5)(ii) of this section have been taken, a written certification that contains the the location of the space, 
and the signature of the person certification. The certification shall made before and shall be 
made available to each employee entering the space or to that 

(6) When there are Ch2I1lg(,;S in the use or configuration of a non-permit confined space that might increase the haz-
ards to entrants, the shall reevaluate that space and, reclassify it as a permit-required confined 
space. 

(7) A space classified by the employer as a permit-required confined space may be reclassified as a non-permit 
confined space under the following procedures: 

(i) lithe permit space poses no actual or potential atmospheric hazards and if all hazards within the space are 
eliminated without entry into the space, the permit space may be reclassified as a non-permit confined space for as long 
as the non-atmospheric hazards remain eliminated. 

(ii) If it is necessary to enter the permit space to eliminate such shall be performed under 
(d) through (k) of this section. If testing and inspection during that entry demonstrate that the hazards within the permit 

have been eliminated, the permit space may be reclassified as a non-permit confined space for as long as the haz­
ards remain eliminated. 

NOTE: Control of atmospheric hazards through forced air ventilation does not constitute elimination of the haz-
ards. (c)(5) covers permit space entry where the employer can demonstrate that forced air ventilation alone 
will control all hazards in the space. 

(iii) The employer shall document the basis for determining that all hazards in a permit space have been elimi­
nated, through a certification that contains the date, the location of the space, and the signature of the person making the 
determination. The certification shall be made available to each employee the space or to that au-
thorized "''''''''T"""",nt",t·j",,, 

(iv) If hazards arise within a permit space that has been declassified to a space under (c)(7) 
of this in the space shall exit the space. The shaH then reevaluate the spac.e and deter-

reclasslt:lea as a space, in accordance other a!.JIJH'~a.U 

retained to 

Obtain 2I1ly available information ... ",n·", ... r1,nn space hazards and oDIeratl0I1S from the host <>m1"'.""'''',...· 
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spaces, as 
when both host employer personnel and contractor per­

paragraph (d)( 11) of this section; and 

(iii) Inform the host "".,.,,· ..... '""'OT" space program that the contractor will follow and of any hazards con-
fronted or created in a or the operation. 

Cd) 
paragraph 

program (permit space program). Under the permit space program required 
PTyyrlln,\IPr shall: 

(1) Implement the measures necessary to 

Irtpnn"u and evaluate the hazards 

unauthorized 

spaces before ... Tn,....1£''''''''''''" enter 

and implement the means, procedures, and practices necessary for safe space 
including, but not limited to, the following: 

(i) Specifying acceptable conditions; 

(ii) Providing each authorized entrant or that p",'",,,,,,,,,,,,,, authorized ret)re!;entatlve with the opporttLnity to observe 
any monitoring or spaces; 

(iii) Isolating the permit space; 

(iv) Purging, , ... "".,..;-,...",.,. 'l'1·IlC'h' .... '" or ventilating the 
hazards; 

space as necessary to eliminate or control atmospheric 

(v) Providing or other barriers as necessary to protect entrants from external hazards; and 

(vi) 
entry. 

that conditions in the space are acceptable for throughout the duration of an authorized 

(4) Provide the following in (d)(4)(i) through (d)(4)(ix) of this section) at no cost 
to maintain that equipment and ensure that employees use that equipment properly: 

0) Testing and monitoring equipment needed to with paragraph (d)(5) of this .,"'''''' .. AVJU., 

(ii) Ventilating equipment needed to obtain acc~ep1t:ab.le 

Communications eqlllplmeJol necessary for cornprtaTII::e with par'agr'aptls (h)(3) and 

(iv) Personal ,.,rr\tpt,tnJ''''' equipment insofar as feasible en~~m!~er:lllg and work practH~e controls do not aac~quate,lV 
protect employees; 

.LdEY"UJ.[S eQlllPlmelrlt needed to enable prnnln,UP,:>(' to see well and 
in an emergency; 

fIrst for oxygen, then combustible vapors, and then 
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(iv) Provide each authorized entrant or that employee's authorized representative an opportunity to observe the pre­
and any subsequent testing or monitoring of permit spaces; 

(v) Reevaluate the pennit space in the presence authorized entrant or that employee's authorized representa-
tive who requests that the conduct such reevaluation because the entrant or representative has reason to be-
lieve that the evaluation of that space may not have been ade;quate; 

(vi) Immediately provide each authorized entrant or that employeets authorized .. o~,,.,, .. ro,,,~.""'''''''' with the results of 
any testing conducted in accord with paragraph (d) of this section. 

NOTE: Atmospheric testing conducted in accordance with Appendix B to § 1910.146 would be considered as sat-
isfying the requirements of this For space operations in sewers, atmospheric testing conducted in ac-
cordance with Appendix B, as by Appendix E to § 1910.146, would be considered as satisfying the re-
quirements of this paragraph. 

(6) Provide at least one attendant outside the permit space into which entry is authorized for the duration of entry 
operations; 

NOTE: Attendants may be assigned to monitor more than one permit space provided the duties described in para­
(i) of this section can be effectively performed for each permit space that is monitored. Likewise, attendants may 

be stationed at any location outside the space to be monitored as long as the duties described in paragraph (i) of 
this section can be effectively perfonned for each space that is monitored. 

(7) If mUltiple spaces are to be monitored by a single attendant, include in the 
cedures to enable the attendant to respond to an emergency affecting one or more of the 
without distraction from the attendant's responsibilities under paragraph (i) of this section; 

program the means and pro­
spaces being monitored 

(8) Designate the persons who are to have active roles (as, for example, authorized entrants, attendants, entry su­
or persons who test or monitor the atmosphere in a permit space) in entry operations, identify the duties of 

each such employee, and provide each such with the training required by (g) of this section; 

(9) Develop and implement for slllr...moning rescue and emergency for rescuing entrants from 
spaces, for providing necessary emergency services to rescued employees, and for preventing unauthorized per­

sonnel from attempting a rescue; 

(10) Develop and lITlDlemlent a for the pn;;paJration, issuance, use, and cancellation as re-
by this section; 

t:>n-In'r"It>'''''' of more than one em­
of one 

no 

Appendix C to § 191 0.146 space programs that are considered to with the 
of paragraph (d) of this section. 
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( e) Permit system. (1) Before entry is authorized, the employer shall document the completion of measures re-
quired by paragraph (d)(3) of this section by preparing an permit. 

NOTE: Appendix D to § 1910.146 presents examples of permits whose elements are considered to comply with 
the requirements of this section. 

Before begins, the supervisor identified on the permit shall the permit to authorize entry. 

The completed permit shall be made available at the time to all authorized entrants or their authorized 
by it at the or any other equally effective means, so that the entrants can confirm 

preparations have been completed. 

(4) The duration of the permit may not exceed the time "."'''11,,..>1'1 to complete the .... "'..:l''-F,!-.LV ..... task or job identified on 
the permit in accordance with paragraph of this section. 

The entry <',, ... ,,, .. ,"('',,,,. shall terminate entry and cancel the permit when: 

(1) The entry operations covered by the en!.l j have been completed; or 

(ij) A condition that is not allowed under the arises in or near the permit space. 

(6) The employer shall retain each canceled entry permit for at least 1 year to facilitate the review of the 
1'""'("'1""""'; confmed space program required by paragraph (d)(14) of this section. problems encountered during an 
entry operation shall be noted on the pertinent permit so that appropriate revisions to the permit space program can be 
made. 

(1) Entry permit. The entry permit that documents compliance with this section and authorizes 
space shall identify: 

(1) The permit space to be pntprprl' 

(2) The purpose of the entry; 

(3) The date and the authorized dUJation of the 

to a permit 

(4) The authorized entrants within the space, by name or such other means (for eX;;LIDl)le, through the use 
of rosters or tracking systems) as will enable the attendant to determine quickly and for the duration of the 

which authorized entrants are inside the space; 

NOTE: This requirement may be met by a reference on the as to the means such as a 
roster or to track of the authorized entrants within the 

The communication ""'1"'''''''""/1".-,,,,,, authorized entrants aw;;nClants to maintain the 

eqUIp,memt, such as pel~sonal ....... '''1"0'' .. '''1:> "',.-"" ........... "" ...... eql:.upmemt, communications eqlllpmemI, alarm 
terns, and rescue eqlJ.lpme~nt, to be nrr,'U1I'Pf1 
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(14) other information whose inclusion is necessary, given the circumstances of the particular confIned space, 
in order to ensure and 

(15) for hot work, that have been issued to authorize work in the permit space. 

nrrnlH1P training so that all whose work is by this section 
"' ....... ,UULHEo' Vnr\u/lp.r1r,p. and skills necessary for the safe performance of the duties under this 

section. 

(2) Training shall be provided to each affected employee: 

(i) Before the employee is fIrst assigned duties under this section; 

(ii) Before there is a change in assigned 

(iii) Whenever there is a change in 
previously been trained; 

space operations that presents a hazard about which an employee has not 

(iv) Whenever the employer has reason to believe either that there are deviations from the permit space entry pro­
cedures required by paragraph (d)(3) of this section or that there are inadequacies in the employee's knowledge or use of 
these procedures. 

(3) The training shall establish employee proficiency in the duties required this section and shall introduce new 
or revised procedures, as necessary, for compliance with this section. 

(4) The employer shall certify that the training required by paragraphs (g)( 1) through (g)(3) of this section has been 
I accomplished. The certifIcation shall contain each employee's name, the signatures or initials of the trainers, and the 

dates of training. The certifIcation shall be available for inspection by employees and their authorized representatives. 

(h) Duties of authorized entrants. The employer shall ensure that all authorized entrants: 

(1) Know the hazards that may be faced entry, including information on the signs or symptoms, and 
consequences of the exposure; 

(2) Properly use equipment as required by paragraph (d)(4) of this section; 

(3) Communicate with the attendant as necessary to enable the attendant to monitor entrant status and to enable the 
attendant to alert entrants of the need to evacuate the space as required of this section; 

used 
space; 

Alert the attendant whenever: 

The entrant recogJ[UZl;!S any "m,."."nfT 

Remains outside the space 

or C'urnnrnT"n t:>vr"-.c,,,.,.,,, to a ""'THyp..-rIlH' SlTW;lXlon, or 

f'\.,..,~.,.,>1-lfWl<' until relieved another atten(larJlt; 
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program allows attendant entry for rescue, attendants may enter a permit 
space to have been trained and for rescue as required by paragraph (k)( 1) of 

of this section. 

Communicates with authorized entrants necessary to monitor entrant status and to alert entrants of the need 
to evacuate the under of this section; 

Monitors activities inside and outside the space to determine if it is ·safe for entrants to remain in the space and 
orders the authorized entrants to evacuate the permit space immediately under any of the following conditions; 

(i) If the attendant detects a prohibited condition; 

Oi) lfthe attendant detects the behavioral effects of hazard exposure in an authorized entrant; 

(iii) If the attendant detects a situation outside the space that could endanger the authorized entrants; or 

(iv) If the attendant cannot and safely n"".-1-'.,.. .. ", all the duties under paragraph (i) of this section; 

(7) Summon rescue and other emergency services as soon as the attendant determines that authorized entrants may 
need assistance to escape from space hazards; 

(8) Takes the following actions when unauthorized persons approach or enter a permit space while entry is under-
way: 

(i) Warn the unauthorized persons that they must stay away from the space; 

(ii) Advise the unauthorized persons that must exit immediately have entered the space; and 

(iii) Inform the authorized entrants and the entry <'nT''''.,...,:r'C', ..... if unauthorized persons have entered the permit space; 

(9) Performs non-entry rescues as specified by the employer's rescue __ F, ... ~ri,,?·~· and 

(l 0) Performs no duties that might interfere with the attendant's to monitor and the authorized 
entrants. 

G) Duties of entry supervisors. The ATnn.n"PT shall ensure that each entry supervisor: 

(1) Knows the hazards that may be faced information on the mode, or SVIll1utorns. and 
consequences of the exposure; 

the 

each 

(2) checking that the '>'M.,,,r,.,,nM,,,+o entries have been made on the 
have been conducted and that all and the 

to 

Note 
person or per.,. 

n,,,,,,,,.nHT ""~<"""'·'''''''+''rtl UfC)te(:tlcm while in work areas defined 
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(ii) Evaluate a prospective rescue service's ability, in terms of proficiency with rescue-related tasks and equipment, 
to function appropriately while rescuing entrants from the particular permit space or types of permit spaces identified; 

(iii) Select a rescue team or service from those evaluated that: 

Has the capability to reach the victim(s) within a time frame that is appropriate for the permit space hazard(s) 
identified; 

(B) Is equipped for and proficient in performing the needed rescue <cPT"Ulf"',"'C 

(iv) Inform each rescue team or service of the hazards 
and 

may confront when called on to perform rescue at the 

Provide the rescue team or service selected with access to all permit spaces from which rescue may be neces­
sary so that the rescue service can develop appropriate rescue plans and practice rescue operations. 

Note to paragraph (le)(l): Non-mandatory Appendix F contains examples of criteria which p.,.,.,nll"',Up,rc can use in 
~L""'''-'''.u''F. prospective rescuers as paragraph (k)(l) of this section. 

(2) An employer whose PTI1nll"1,"p,::>c have been aeS:lgrtatem to provide permit space rescue and emergency services 
shall take the following measures: 

0) Provide affected employees with the personal protective equipment (PPE) needed to conduct permit space res-
cues safely and train affected employees so they are in the use of that at no cost to those employees; 

(ii) Train affected employees to perform assigned rescue duties. The employer must ensure that such employees 
successfully complete the training required to establish proficiency as an authorized entrant, as provided by paragraphs 
(g) and (h) of this section; 

(iii) Train affected employees in basic first-aid and cardiopulmonary resuscitation (CPR). The shall en-
sure that at least one member of the rescue team or service holding a current certification in first aid and CPR is avail­
able; and 

(iv) Ensure that affected employees practice A~A_"~~"t::> space rescues at least once every 12 ULVU .... .." 

of simulated rescue operations in which oUJr;nntues, manikins, or actual persons from the actual 
spaces or from representative spaces with to ommrrl£!: 

and simulate the spaces from which rescue is to be 

To facilitate non-entry rescue, retrieval or methods shall be used whenever an authorized entrant enters 
a space, unless the retrieval would increase the overall risk or would not contribute to the 
rescue of the entrant. Retrieval shall meet the 

prnnln,-\,p.I~<: and their authorized reT)re:serltal]VE~S information 
this section. 

APPENDICES TO § 1910.146-- SPACES 
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NOTE: Appendices A through F serve to provide information and non-mandatory guidelines to assist employers 
and employees in complying with the appropriate requirements of this section. 

APPENDIX A TO § 1910.146 -- PERMIT-REQUIRED CONFINED SPACE DECISION FLOW CHART 

Display Image 

APPENDIX B TO § 1910.146 -- PROCEDURES FOR ATMOSPHERIC TESTING 

Atmospheric testing is required for two distinct purposes: evaluation of the hazards of the space and verifi-
cation that acceptable entry conditions for entry into that space exist. 

(1) Evaluation testing. The atmosphere of a confmed space should be analyzed using equipment of sufficient sensi-
and to and evaluate any hazardous that may exist or so that appropriate 

procedures can be developed and entry conditions stipulated for that space. Evaluation and in-
terpretation of these data, and development of the procedure, should be done by, or reviewed by, a technically 
qualified professional (e.g., OSHA consultation service, or certified industrial hygienist, registered safety engineer, cer­
tified safety professional, certified marine chemist, etc.) based on evaluation of all serious hazards. 

(2) Verification testing. The atmosphere of a permit space which may contain a hazardous atmosphere should be 
tested for residues of all contaminants identified by evaluation testing using permit specified equipment to determine 
that residual concentrations at the time of testing and entry are within the range of acceptable entry conditions. Results 
of testing (Le., actual concentration, etc.) should be recorded on the permit in the space provided adjacent to the 
lated acceptable entry condition. 

(3) Duration of testing. Measurement of values for each atmospheric parameter should be made for at least the 
minimum response time of the test instrument specified by the manufacturer. 

(4) Testing stratified atmospheres. When monitoring for entries involving a descent into atmospheres that may be 
stratified, the atmospheric envelope should be tested a distance of approximately 4 feet (1.22 m) in the direction of 
travel and to each side. If a sampling probe is used, the entrant's rate of progress should be slowed to accommodate the 

and detector response. 

(5) Order of testing. A test for oxygen is performed frrst because most combustible gas meters are oxygen depend­
ent and will not provide reliable readings in an oxygen deficient atmosphere. Combustible gasses are tested for next 
because the threat of fire or is both more immediate and more life in most cases, than exposure to 
toxic gasses and vapors. If tests for toxic gasses and vapors are necessary, they are last. 

APPENDIX C TO § 1910.146 EXAMPLES OF CONFINED SPACE PROGRAMS 

.LdAU!H!J!'" 1. 

A concentratlOn 

copy of 
nrr,f'P,"1".,.,pC shall be at work site the duration of the The con-

the LEAD WORKER before 
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list verifies completion of items listed below. This check list shall be kept at the job site for duration of the job. If cir­
cumstances dictate an interruption in the work., the permit space must be re-evaluated and a new check list must be 

Control of atmospheric and engulfment hazards. 

and Lines. All pumps and lines which may cause contaminants to flow into the shall be 
dls~connlecte(t blinded and locked out, or isolated other means to development of air 
contamination or Not all lateral to sewers or storm drains However, where or 

of industrial indicates there is a reasonable potential for contamination of air or engulfment into an oc-
sewer, then all affected lateral shall be blocked. Ifblocking and/or isolation requires entry into a perrnit- required 

confined space must be implemented. 

Surveillance. The surrounding area shall be ""1r ... ,p.~:,p.rl to avoid hazards such as drifting vapors from the 
ing, or sewers. 

pip-

Testing. Tt'e atmosphere within the space will be tested to determine vv'hether air contamination and/or 
OA),gen deficiency exists. Detector tubes, alarm only gas monitors and explosion meters are examples of monitoring 
equipment that may be used to test permit space atmospheres. Testing shall be performed by the LEAD WORKER who 
has successfully completed the Gas Detector training for the monitor he will use. The minimum parameters to be moni-
tored are oxygen deficiency, and hydrogen sulfide concentration. A written record of the pre-entry test results 
shall be made and at the work site for the duration ofthe job. The will certify in writing, based upon the 
results of the pre-entry testing, that all hazards have been eliminated. Affected employees shall be able to review the 

results. The most hazardous conditions shall govern when work is being performed in two adjoining, connecting 
spaces. 

Procedures. If there are not hazards present and if the tests show there is no dan-
gerous air contamination and/or oxygen deficiency within the space and there is no reason to believe that any is likely to 
develop, entry into and work within may Continuous testing of the atmosphere in the immediate of the 
workers within the space shall be accomplished. The workers will immediately leave the permit space when any of the 
gas monitor alarm set points are reached as defined. Workers will not return to tI1e area until a SUPERVISOR who has 
completed the gas detector has used a direct reading gas detector to evaluate the situation and has determined 
that it is safe to enter. 

Rescue. for rescue services are not where there is no attendant. See the rescue of 
section below, for instructions regarding rescue planning where and is 

B. 

results. The most hazardous conditions shall govern when work is 
spaces. 

nrp,_pr,'fr'\.1 test results 
P.,.,' ...... I,.,,"P,~c shall be able to review the test­

U'-',ViU.,cLL,c",. connected 
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Ventilation. Mechanical ventilation systems, where U.fJ~JJ.l'-'U.U!", at 1 00% outside \\There pos-
"U!.U.~lVH. Use to augment natural circulation if 

demonstrated that 

pntctlcalor 
nrp,_PT1Irn.1 """,,,,,,",,,,,,,,r,,,,,, to take 

effect. 

All personnel must be trained. be worn by any person entering the 
space. At least one worker shall stand space to assistance in case The 
C'T<:l',.," ... ", worker shall have a self corLtalJtled h,..",.,+h,nN .., ....... "' .. -'n"'· available for immediate use. There shall be at least one 
additional worker within or Continuous powered communications shall be maintained 

If at any time there is any questionable action or non- movement by the worker inside, a verbal check will be 
made. If there is no response, the worker will be moved immediately. Exception: lfthe worker is disabled due to falling 

he/she shall not be removed from the confined space unless there is immediate danger to his/her life. Local 
("\PT"'t-::.rhn''''rlt rescue personnel shall be notified immediately. The standby worker may only enter the confined space 

in case of an emergency (wearing the self contained apparatus) and only after being relieved by another 
worker. belt or harness with attached lifeline shan be used by all workers the space with the free end of 
the line secured outside the opening. The standby worker shall attempt to remove a disabled worker via his lifeline 
before entering the space. 

When practical, these spaces shall be entered through side openings -- those within 3 1/2 feet (L07 m) of the bot­
tom. When entry must be through a top opening, the safety belt shall be of the harness type that suspends a person up­
right and a hoisting device or similar apparatus shall be available for lifting workers out of the space. 

In any situation where their use may endanger the worker, use of a hoisting device or safety belt and attached life­
line may be discontinued. 

When dangerous air contamination is attributable to flammable and/or "'vr'l ..... c1uP sut)s'Umc,es, HF,'.HU.LF, and electrical 
.. .ujJ.L.l.l.'-'JL .. shall be Class 1, Division 1 rated per National Electrical Code and no sources shall be introduced 

into the area. 

"-'''i:;;'U1.l.'''U. in raw material or 
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3. Burned steam from leaks into the cooker/dryer steam jacket or the condenser duct system if steam valves are 
not closed and locked out; 

4. Burned by contact with hot metal Sl.!J·I~l('~e.·S, such as the agitator shaft assembly, or inner shell of the 

5. Heat stress caused by warm atmosphere inside cooker/dryer; 

6. Slipping and falling on grease in the cooker/dryer; 

7. Electrically shocked by faulty equipment taken into the cooker/dryer; 

8. Burned or overcome by fire or products of combustion; or 

9. Overcome fumes generated by we.lmn2: or done on grease covered surfaces. 

Permits. The supervisor in this case is always present at the cooker/dryer or other entry confmed space 
when entry is made. The supervisor must follow the isolation procedures described in the entry permit in pre­
paring for entry, and ensure that the protective clothing, ventilating equipment and any other equipment required by the 
permit are at the entry site. 

Control of hazards. Mechanical. Lock out main power switch to agitator motor at main power panal. Affix tag to 
the lock to inform others that a permit entry confmed space is in progress. 

Engulfment. Close all valves in the raw material blow line. Secure each valve in its closed position using chain and 
lock. Attach a tag to the valve and chain that a permit entry confined space entry is in progress. The same pro-
cedure shall be used for securing the fat recycle valve. 

Burns and heat stress. Close steam supply valves to jacket and secure with chains and Insert solid blank at 
in cooker vent line to condenser manifold duct system. Vent by opening access door at dlsl:harge 

end and top center door to allow natural ventilation throughout the entry. If faster cooling is needed, use and portable 
ventilation fan to increase ventilation. Cooling water may be circulated through the jacket to reduce both outer and inner 
surface temperatures of cooker/dryers faster. Check air and inner surface temperatures in cooker/dryer to assure they are 
within acceptable limits before or use proper clothing. 

Fire and fume hazards. Careful site the area within 4 inches (10.16 cm) of all 
or torch cutting operations, and proper ventilation are the controls. All and operations shall be 
done in accordance with the requirements of29 CFR Part Subpart OSHA's standard. ventila-
tion may be achieved local exhaust or the use of portable ventilation 

Electrical shock. Electrical eqluplnellt serviceable COllUltlOlG. 

lar. 

Sources of hazards. In addition to mechanical from the risks that an entrant would 
due to contact with of the tank or the tools could be 

fumes from materials or mists or vapors from materials used to coat the tank interior. In addition, 
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many of these vapors and mists are flammable, so the failure to properly ventilate a tank could lead to a flre or explo­
sion. 

of hazards. 

Local exhaust ventilation shall be used to remove welding fumes once the tank or carrier is completed to 
enter and exit only a manhole. (Follow the of29 CFR 1910, 

at all times.) Welding gas tanks may never be brought into a tank or carrier that is per-
mit entry confined space. 

Application of interior coatings/linings. Atmospheric hazards shall be controlled forced air ventilation sufflcient 
the atmospheric concentration of flammable materials below 10% ofthe lower flammable limit lower 

PY'rltAC"""" limit whichever term is locally). The appropriate are and 
addition to providing forced ventilation if the forced ventilation does not maintain acceptable re~;Pil'at()rv 

Permits. Because of the repetitive nature of the entries in these operations, an "Area Permit" will be issued 
for a 1 month to cover Lhose areas where tanks are fabricated to the point tbat and exit are made 

manholes. 

Authorization. Only the area supervisor may authorize an employee to enter a tank within the permit area. The area 
supervisor must determine that conditions in the tank trailer, dry bulk trailor or truck, etc, meet permit requirements 
before authorizing entry. 

Attendant. The area supervisor shall an employee to maintain communication specifled 
means with employees working in tanks to ensure their safety. The attendant may not enter any permit entry confined 
space to rescue an entrant or for any other reason, unless authorized by the rescue procedure and even then, only 
after calling the rescue team and being relieved by as attendant by another worker. 

Communication and observation. Communications between attendant and entrant(s) shall be maintained through­
out entry. 1vlethods of communications that may be specified by the permit include voice, voice powered radio, tapping 
or rapping codes on tank walls, signalling tugs on a rope, and the attendant's observation that work activities such as 
'-'UJLI-I!-'U.'/;;", grinding, welding, spraying, etc. which deliberate operator control continue normally. These activities 
often generate so much noise that the necessary hearing protection makes communication by voice difflcult. 

Rescue procedures. Acceptable rescue procedures include entry by a team of PM1,T"'\\rHfP,p_T'PC{-l1P,rC 

emergency and procedures for the tank. The area permit specifles which are available, 
but the area supervisor makes the fmal decision based on circumstances. (Certain may make it necessary to 
breach the tank to remove a person rather than risk additional injury by removal an manhole. HI'\"lJP'\Tpr 

the must ensure that used for rescue would violate terms of the 
be breached 

4 

hazards. 

In addition to tank for control of aml0SDht~nc and surface materials shall be 
removed 4 inches (10 .16 
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taken that the atmosphere within the tank remains well below the LFL. (Follow the requirements of29 CFR 1910, Sub-
part Q, OSHA's welding at all times.) 

Permits. An entry valid for up to 1 year shall be issued to authorization of entry into used tank trailers, 
dry bulk trailers or trucks. In addition to the nrp_pn,T,""T "",,,,u,,U .• lUj:;:. rpr11111"C>'t"nt:>T'lf' this shall require the employee safe-
guards for new tank fabrication or construction 

Authorization. Only the area supervisor may authorize an employee to enter a tank trailer, bulk trailer or truck 
within the pennit area. The area supervisor must determine that the entry permit requirements have been met before 
authorizing 

APPENDIX D TO § 1910.146 -- SAMPLE PERMITS 

APPENDIX Image 

APPENDIX D-2Display 

APPEt'l'TILX E TO § 1910.146 -- SE\VER SYSTEi\{ ENTRY 

Sewer entry differs in three vital respects from other permit entries; fIrst, there rarely exists any way to completely 
isolate the space (a section of a continuous system) to be second, because isolation is not complete, the atmos­
phere may suddenly and unpredictably become lethally hazardous (toxic, flammable or explosive) from causes beyond 
the control of the entrant or employer, and sewer workers are knowledgeable in entry and 
work in their spaces because of their entries. Unlike other employments where permit space entry is a 
rare and exceptional event, sewer workers' usual work environment is a permit space. 

(l) Adherence to procedure. The employer should designate as entrants only employees who are thoroughly 
trained in the employer's sewer entry procedures and who demonstrate that they follow these entry procedures exactly 
as prescribed when performing sewer entries. 

(2) Entrants should be trained in the use of, and be with, monitor-
ing equipment which sounds an audible alarm, in addition to its visual readout, whenever one of the following condi-
tions are encountered: concentration less than 19.5 flammable gas or vapor at 10 or more of t~e 
lower flammable limit (LFL); or hydrogen sulfide or carbon monoxide at or above 10 ppm or 35 ppm, respectively, 
measured as an 8-hour time-weighted average. monitoring equipment needs to be calibrated according to 
t.~e manufacturer's instructions. The oxygen sensorlbroad range sensor is best suited for initial use in situations where 
the actual or potential contaminants have not been because broad sensors, unlike substance-specific 
sensors, enable employers to obtain an overall reading of the hydrocarbons (flammables) present in the space. However, 
such sensors indicate that a hazardous threshold class of chemicals has been exceeded. do not measure 
the levels of contamination of which measure the actual 
els 

(3) flow and Sewer crews should and maintain 
cal weather bureau and fIre and emergency services in their area so that sewer work may be or 
entrants withdrawn whenever sewer lines might be suddenly flooded by rain or fIre suppression activities, or whenever 
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flammable.or other hazardous materials are released into sewers during emergencies by industrial or transportation ac­
cidents. 

as needed. 

NON-MA1'-IDATORY A2PENDIX F -- RESCUE TEJI.,M OR RESCUE SERVICE EVALUATION CRITERI.A~ 

(1) This service. It contains criteria 
that may be used to evaluate Before a rescue team can be 
trained chosen, confmed spaces 
to all with all the 

1910. 
H"nlP'\!P'I" Py,"",pr',P'Y\(,P indicates that circ~T}1stances v;;ill arise \\,here entrants 'A'ill need to be rescued 

from permit spaces. It is therefore important for employers to select rescue services or teams, either on-site or off-site, 
that are equipped and capable of minimizing harm to both entrants and rescuers if the need arises. 

(2) For all rescue teams or services, the employer's evaluation should consist of two components: an initial evalua-
in which employers decide whether a rescue service or team is adequately trained and equipped to per-

form permit space rescues of the kind needed at the facility and whether such rescuers can respond in a timely manner, 
and a performance evaluation, in which employers measure the performance of the team or service during an actual or 
practice rescue. For example, based on the initial evaluation, an employer may determine that maintaining an on-site 
rescue team will be more expensive than obtaining the services of an off-site team, without significantly more 
effective, and decide to hire a rescue service. a performance evaluation, the employer could decide, after observ-

the rescue service perform a practice rescue, that the service's training or preparedness was not adequate to effect a 
timely or effective rescue at his or her facility and decide to select another rescue service, or to form an internal rescue 
team. 

A. Initial Evaluation 

I. The employer should meet with the rescue service to facilitate the evaluations required § 
1910.146(k)(1)(i) and § 1910.146(k)(l)(ii). At a ifan off-site rescue service is the em-

must contact the service to plan and coordinate the evaluations required the standard. posting the ser-
vice's number or planning to rely on the 911 emergency phone number to obtain these services at the time of a 
space emergency would not with of the standard . 

. What is the 
What is the likelihood that ..... P1rc""I"l"l"l,p'1 of the rescue service 
comes unavailable while an is "-n.';"".""",,,,, 

can instruct the attendant to abort the 
does it have the .... U.I->'U.V,lHC) 

immediately? 



Page 19 
29 CFR 1910.146 

4. Does the rescue service meet all the reClUu'crrlents 
plan that will enable it to 

may 
not 

"'~"'Y>"'''''''' pmIT"',""'" and nrr,C'"",p"t,,,,,, rescuer available so 
res-

cuer OJSpa1~Cn 

7. For rescues into slgmIlcruot atmospheric hazards and from which rescue 
short time employers should con-

sider airline the patient. If the em-
ployer decides to use rescue service have an eplaCt;m(~m cylinders and 

rescuers to enter and exit (or be retrieved) well within the SCBA's air supply limits? 

8. If the space has a vertical entry over 5 feet in depth; can the prospective rescue service properly perform entry 
rescues? Does the service have the technical knowledge and equipment to perform rope work or elevated rescue, if 
needed? 

9. Does the rescue service have the necessary skills in medical evaluation, and emergency re-

10. Does the rescue service have the necessary equipment to perform rescues, or must the be provided 
the employer or another source? 

B. Performance Evaluation 

Rescue services are required by paragraph (k)(2)(iv) of the standard to rescues at least once every 12 
months, provided that the team or service has not successfully performed a permit space rescue within that time. As 
of each practice session, the service should a critique of the practice rescue, or have another qualified party 
r'lP,,+"'rTr\ the critique, so that deficiencies in procedures, equipment, training, or number can be identified 
and corrected. The results of the critique, and the corrections made to respond to the deficiencies identified, should be 

to the employer to enable it to determine whether the rescue service can quickly be upgraded to meet the em~ 
ployer's rescue needs or whether another service must be selected. The followmg questions will assist employers and 
rescue teams and services evaluate their r;p,-Tr,1r-rr1,::.nr·p 

1. Have all members of the service been trained as space entrants, at a training in the 
pot,entlal hazards of all spaces, from which rescue may be needed? Can team 

recogrnze the any may 
sent 

the pe:rsonnel "'1""-"1""«' ,nrr.rnn<lr"..\n npr"'r1np ..... r to work 

can the rescue service r.rrv"",,,,.,..h, I.JU\~!\ .. ".;;;.,-, and retrieve victims from a space that has a limited 
size ODe:nml£ than 24 inches (60.9 cm) in limited mternal space, or internal obstacles or hazards? 
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9. nel::essarv can the rescue service """,',.1"",....,..,.,., an elevated rescue? 

(1) Internal configuration. 

(a) Open -- there are no obstacles, barriers, or obstructions within the space. One example is a water tank. 

(b) Obstructed -- the permit space contains some of obstruction that a rescuer would need to maneuver 
around. An would be a baffle or blade. Large such as a ladder or scaffold, brought into a 
space for work purposes would be considered an obstruction if the positioning or size of the equipment would make 
rescue more difficult. 

(2) Elevation. 

(a) Elevated -- a permit space where the entrance portal or opening is above grade 4 feet or more. This type of 
space usually requires knowledge of high angle rescue procedures because of the difficulty in packaging and transport­

a patient to the ground from the portaL 

(b) Non-elevated -- a permit space with the entrance portal located less than 4 feet above 
will allow the rescue team to transport an injured employee normally. 

(3) Portal size. 

This type of space 

( a) Restricted -- A portal of 24 inches or less in the least dimension. Portals of this size are too small to allow a res­
cuer to simply enter the space while using SCBA. The portal size is also too small to allow normal spinal immobiliza­
tion of an injured employee. 

(b) Unrestricted -- A portal of greater than 24 inches in the least dimension. These portals allow relatively free 
movement into and out of the permit space. 

access. 

Horizontal The portal is located on the side of the space. Use of retrieval lines could be difficult. 

Vertical -- The portal is located on the top of the space, so that rescuers must climb 
space, so that rescuers must climb up to enter the space. Vertical may 

''''''/~!r'''fY'r\("y to a dovvned 
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-'-''-'L.''-'L ....... 20 CFR Chapter II. . 
''''.,.,,..,rn.,.,o' ... ..- of Health and Human Services: 
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the of Labor appear in 20 CFR chapters 1, IV and V, VI, 
41 60, and 61. For Standards for a Merit System of 

For Federal citations concerning Part 1910 Grain Handling Facilities; Standards, see: 
Dec. 31, 54 FR 49971, Dec. 4, 1989; 55 FR 50722, Dec. 10,1990; 55 FR 

Apr. 1,1994; 68 FR 12301, Mar. 14,2003.] 
NOTE: For Federal Register citations concerning Part 1910 Notice of availability, see: 70 FR 20807, 

NOTE: For Federal ''-'-'I~h'L'-'' citations concerning Part 1910 Interpretations, see: 72 FR 31453, June 7, 
2007.] 

NOTES APPLICABLE TO ENTIRE SUBPART: 
[PUBLISHER'S NOTE: The authority citation for Subpart J of Part 1910 was revised at 72 FR 71061, 71069, Dec. 
2007, effective Mar. 2008. For the convenience of the user, the authority citation effective Mar. 13, 2008, has been 
set out below: 
Sections 4, 6, and 8 of the Occupational Safety and Health Act of 1970 (29 Us. C. 653, 655, 657); Secretary of Labor's 
Order No. 12-71 (36 FR 8754), 8-76 (41 FR 25059), 9-83 (48 FR 35736), 1-90 (55 FR 9033), 6-96 (62 FR iii), 3-2000 
(65 FR 500]7), or 5-2007 FR 31i59), as applicable. 
Sections 1910.141, 1910.142,1910. 1910.146, and 1910.147 alsoissued under 29 CFR 1911.] 

NOTES TO DECISIONS: COlJRT A1'ID ADtY11}~ISTRA TIVE DECISIONS SIGNIFICANTLY DISCUSSING SEC­
TION --
Cagle's, Inc. (1999, 1999 CCH OSHD P3]947 
Omaha Paper Stock Co. (200], OSHRC) 19 BNA OSHC 200] CCH OSHD affd CA8 304 
F3d i9 BNA OSHC 2002 CCH OSHD P 32605 
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Picture 031 Flora Outfall Tank.JPG 

ut to take a look at the Flora outfal t Attached is 
a cture where was wor on the in question. As you can see, it 
resembles a smal sw rather than a tank. It meets the definition of 
confined space and is on list of confined spaces. When empty, it does not meet the 
definition of a permit required confined space. It is not 20 feet It is 10-12 
feet The Water & Sewer Shop does not have 20 foot ladders. They have two 16 

On the other side of the catwalk there is another identical tank. This is where 
was on the day in on. both had pressure washers so it 

would have been noisy. Someone could have taken r not If he 
or she did take it, the person would just call 
over to Mr. Huff and have him 1 his. cou d have done this. She 

not have been able to get attention ely if his pressure washer 
were ng. She have just c 0 climb out herself. It v'JOuld not have been that 
difficult. I'm pretty sure I could have done it. Looking at the there is a 
concrete wall that extends partially across the tank and there is a two to three foot 

Us both arms and feet to brace erson could up to the top 
with his or her back up t the wall as describes. 

Problem our discussion in a 
5 (b) , ference ROI 

y 

The outfall described 
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Johnson, Cassandra T Ms OGC 
Due Out-Flora Outfall Visit 

Picture 031 Flora Outfall Tank.JPG 

Cassandra: 

Results of Site Visit: I went out to take a look at the Flora ou~fall yes It is a 
storm water treatment facil and not of the WWTP. I is locat near the Fort 
Lewis museum at least two miles from the WWTP. Attached is a of the "tankft where 

ia Winston was on the in question. As you can see, resembles a small 
pool rather than a tank. s actua called a storm water influent 

clarifier chamber. It clea meets the definition of confined space and is on the PW 
list of confined spaces. When empty, it does not meet the definition of a permit 
confined space. It is not 20 feet It is 10-12 feet The Water & Sewer Shop 
does not have 20 foot ladders. have two 16 footers. On the other side of 
catwalk there is another identical tank. This is where Mr. Huff was wor on the day in 
question. both had pressure washers so it would have been noisy. Someone 
could have taken the ladder without her noticing. If an unknown person did take it, he or 
she probab innocently assumed Ms. Winston would just call over to Mr. Huff and have him 
let her e his. She clearly could have done this. She not have been able to get 
Mr. Huff's attention if his pressure washer were So, she have 
just chosen to climb out her sel f . It vvould not have been tha t di fficul t . I'm pretty sure 
I could have done it. at the cture, there is a concrete wall that extends 
parti there s a two to three foot Us both arms and 
feet to brace oneself, a person could up to the top with his or her back up against 
the wall as Ms. Winston describes. 

vir 
Steve 
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Jbject: 

Attachments: 

Ellerbrock 
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R CiV USA FORSCOM 
2008 10:49 AM 

Flora Outfall Confined 

Ellerbrock Email-Flora Outfall.rtf 

::mail-Flora Outfall .. , 
Cassandra: 

The PW confined space guy went out to the outfall and evaluated the space in question. He 
determined that although it was a confined space, it was not a permit confined 
space and therefore did not have any entry rements or re signage. His on 
is attached. 

vir 
Steve 



From: Ellerbrock, Gary Mr CIV USA IMCOM 
July 23,2008 3:51 PM 

R CIV USA FORSCOM 

this answers some or all of your 
more information. 

on this subject. If not, feel free to 

I went through the Dupont and Flora Oil/Water Separator and Outfall process onsite with AI 
as escort on the morning of 22 July beginning at 0900 to approx 1100. 

The area of concern is the OiiNVater Separator which is an open top, non-lidded structure approx 
12-16 feet deep. They are open to the and similar in configuration to Lap Pools for 
swimming. During the rainy season, they are mostly filled with storm water runoff consisting of 
dirt, some small debris and oils from road/vehicle residue. The OillWater Separator has a 
cleanable filtering wall that removes the oil and debris and a\!ovvs the cleaned side to go to the 
Sound either directly or indirectly. 

The determination of a confined space as per Subpart J (General Environmental Controls), of 
the OSHA Standard 29 CFR Part 1910.146 (b) Definitions. 

II Confined space means a space that: 
(1) Is large enough and so configured that an employee can bodily enter and perform assigned 
work; and 
(2) Has limited or restricted means for entry or exit (for example, tanks, vessels, silos storage 
bins, hoppers, vaults, and pits are spaces that may have limited means of and 
(3) Is not designed for continuous employee occupancy." 

"Non-permit confined space means a confined space that does not contain or, with 
respect to atmospheric hazards, have the potential to contain any hazard capable of causing 
death or serious physical harm." 

The OillWater Separators, whether full or present the above conditions and would be 
considered to be Non-permit required confined spaces (NPRCS). 

In 0 rder to spaces as Permit confined spaces would need to 
death or serious harm 

or lethal mechanical 0 r 
mechanisms etc. 

This is not considered a Permit confined space and or 
attendant are not 

Thanks for your information 

Ellerbrock 



Quality Control Specialist 
PW O&M Division Fort Lewis, WA 
Tel: 253-967-4787 
Cell: 253-405-0102 
Fax: 253-966-4288 

How are we doing? Rate our service at: 
http://ice.disa.mil/index.cfm?fa::::card&service_provider jd:::: 101 

From: 
Sent: 
To: 
Subject: 

Ellerbrock, Gary Mr crv USA IMCOM 
Monday, July 21, 2008 4:08 PM 
Hart, Stephen R CIV USA FORSCOM 
RE: Flora Outfall 

I'm sorry Steve, not yet. 
I'll push for tomorrow. 

Gary Ellerbrock 
Quality Control Specialist 
PW O&M Division Fort Lewis, W A 
Tel: 253-967-4787 
Cell: 253-405-0102 
Fax: 253-966-4288 

How are we doing? Rate our service at: 

Hart, Stephen crv USA FORSCmlr 
Monday, 21r 2008 1:32 PM 
Ellerbrock, Mr CIV USA IMCOM 
'Flora OUITa II 

Have you had any luck 
about last week? 

over to the Flora Outfall to look at the confined space we talked 

Than 





From: 
Sent: 

of the 
reason 

Follow 
Red 

and out" but has no recollect 
was more than one 20 foot ladder 
Water Treatment Plant. He recalls 
a short of time right when 
that there was only one ladder. It 
and if there was only one ladder, 

vir 
Steve 

FORSCOM 

ion (Ex 43). Talked to 
Lewis. He retired. Based 

have been there at the time. 
not near the WWTP but near 

are pressure washed once per 
would be classified as a 

here is water in them. He 
His comment was that he woul 

the tanks and that 
incident. He does not recall 

I also talked to Jeff Houston 

he 

but 
ion 

t the incident and recalls be there for 
left for his emergency. His recollection is 

this allegation lack sufficient corroboration, 
was probably using it. 

1 





From: 
;ent: 

Here are my comments on Al ion 5. 

OGC 
2008 12:47 PM 
MsOGC 

7. PW conducted special training sessions for all shops in the water utilities sections 
on 16 October 2007. Training highlighted for any work, to 
include the WWTP. Prior to the more formal instruction on 16 October, a number of lunch 
box training sessions were held the shops in which a of subjects 
were discussed. Training videos, handouts and talking papers were used during these 
discussions. In addition, special confined space training was conducted on 30 2007 
which led to all WWTP operators being certified for work in confined space areas. Air 
monitori training was included as part of the certifica By the way, they 
did use s 40" plasma and some of the training videos. attended the 
training er 16. 

1 





From: 
<:;ent: 
(0: 

:;c: Ms OGC; CIV 

Follow 
Status: 

Follow up 
Red 

OSC--Fort Lewis 

please see explanation for your question (What about TRC and FC?) regarding the pH 
excursions: 

5. p. 24--need to complete reference/significance, sy---nWhat about TRC and FC? The NPDES 
permit limitations for TRC are less than 0.5 mg/L [ROI-I; Exhibit 3, p. 4, para IClc] and 
for FC, a weekly average of less than 400 colonies per 100 ml of effluent, and a monthly 
average of less than 200 colonies per 100 ml of effluent [ROI-I, Exhibit 3 1 p. 4, para 
IClc] . n 

First, note that we did review all the TRC and FC results reported in the monthly DMR's to 
,determine if Fort Lewis had been in compliance with their permit limits. However, the TRC 
and FC results were not considered during the pH episodes because that data would not have 
been relevant. 

We evaluated TSS and BOD for the pH excursions because they are by far more directly 
affected by pH during the treatment process. A TSS and BOD removal reduction during the 
pH excursions would indicate that an elevated level of pollutants may have through 
.:he plant. 

Chlorine residual and FC would not be reliable indicators. The disinfection process is 
automatic and performed at the final stage of treatment. Any momentary real time decline 
in chlorine residual during the excursions would be compensated for 
the WWTP's automatic disinfection control system. chlorine residual data 
would not indicate a pass of the pH excursions because the 
instantaneous control within preset limits. (It is 
possible that could overwhelm the ities of 
the dis occurred from 
WWTP I data). 

USA FORSCOM AMC Ms 

ect: RE: Real Final draft of OSC narrative report to OSC--Fort Lewis (UNCLASSIFIED) 

1 
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This document was produced by Dresser & McKee, Inc. under a Cooperative Research 
and Development with the Environmental Protection Agency. It has been 
subjected to the administrative review and has been approved for publication. 
Mention of trade names or commercial products does not constitute endorsement or 
recommendation for use. 
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rewo 

In an effort to help meet growing demands 
on available water many communities 
out the U.S. and the are turning reclama-
tion and reuse. Water reclamation and reuse offer an 
effective means of conserving our limited high-quality 
freshwater supplies while helping to meet the ever grow­
ing demands for water. 

For many years, effluent rii<:,,!""'h-:'I'rtl::''' 

an important source for minimum stream 
flows. The investment in treatment technologies required 
to meet restrictive limits has lead an increas­
ing number of industries and communities to consider 
other uses for their treated wastewater effluents as a 
means to recover at least a part of this investment. 
Further, as sources of water supplies have become lim­
ited, there has been greater use and acceptance of re­
claimed wastewater effluents as an alternative source 
of water for a wide variety of applications, including land­
scape and agricultural irrigation, toilet and urinal flush­
ing, industrial processing, power plant cooling, wetland 
habitat creation, restoration and maintenance, and 

I n some areas of the 
water reuse and dual water with 
for distribution of 

information on treatment and disinfection technologies, 
chemicals and of concern, eco-

public in-
SU(;CeSSE~S and fail-

research activities and 
further information. It also includes ma-
trix of state regulations and and a list of state 
contacts. This information should be useful to states in 
developing water reuse and revising or ex­
panding existing regulations. It should also be useful to 
planners; consulting engineers and others actively in­
volved in the evaluation, planning, design, operation or 
maintenance of water reclamation and reuse facilities. 

Benjamin H. Grumbles 
Assistant Administrator for Water U.S. EPA 

Paul Gilman 
Assistant Administrator for Research & Development 
U.S. EPA 

Jacqueline E. Schafer 
Assistant Administrator 



iv 



INTRODUCTION ........................................................................................................................................ 1 

1.1 Objectives of the Guidelines ............................................................................................ 1 
i.2 Water Demands and Reuse .............................................................................................. 1 
1.3 Source Substitution ......................................................................................................... 2 
1.4 Pollution Abatement ......................................................................................................... 3 
1.5 Treatment and Water Quality Considerations ................................................................... 3 
1.6 Overview of the Guidelines .............................................................................................. 4 
1.7 References ....................................................................................................................... 5 

2 TYPES OF REUSE APPUCATIONS ......................................................................................................... 7 

2.1 Urban Reuse .................................................................................................................... 7 
2.1.1 Reclaimed Water Demand ................................................................................... 8 
2.1.2 Reliability and Public Health Protection ............................................................... 9 
2.1.3 Design Considerations ....................................................................................... 10 

2.1.3.1 Water Reclamation Faciliities ............................................................... 10 
2. i .3.2 Distribution System .............................................................................. 10 

2.1.4. Using Reclaimed Water for Fire Protection ........................................................ 12 
2.2 Industrial Reuse ............................................................................................................. 13 

2.2.1 CoolingWater .................................................................................................... 13 
2.2. i .1 Once-Through Cooling Water Systems ................................................. 13 
2.2.1.2 Recirculating Cooling Water ............................... 13 
2.2.1.3 Water Quality .................................................... 15 
Boiler Water .............................................................................. 16 

v 



2.4 
2.4.1 
2.4.2 
2.4.3 

2.5 ................................................................................................... 31 
Groundwater Recharge ................................................................. .. 

2.5.1.1 Surface .............................................................................. .. 
2.5.1.2 Treatment Systems .......................................................... 35 
2.5.1.3 Vadose Zone Injection .......................................................................... 37 
2.5.1.4 Direct Injection ..................................................................................... 38 

2.5.2 Fate of Contaminants in Recharge Systems ..................................................... 38 
2.5.2.1 Particulate Matter ................................................................................. 39 
2.5.2.2 Dissolved Organic Constituents ........................................................... 39 
2.5.2.3 Nitrogen ............... ., ............................................................................... 40 
2.5.2.4 Microorganisms .................................................................................... 40 

2.5.3 Health and Regulatory Considerations ............................................................... 41 
2.6 Augmentation of Potable Supplies ................................................................................. 41 

2.6.1 Water Quality Objectives for Potable Reuse ..................................................... 42 
2.6.2 Surface Water Augmentation for Indirect Potable Reuse ................................... 44 
2.6.3 Groundwater Recharge for Indirect Potable Reuse ............................................ 45 
2.6.4 Direct Potable Water Reuse .............................................................................. 46 

2.7 Case Studies ............................................................................................................. 48 
2.7.1 Water Reuse at Reedy Creek Improvement District .......................................... 49 
2.7.2 Estimating Potable Water ConseNed in Altamonte Springs due 

to Reuse ............................................................................................................ 50 
2.7.3 How Using Potable Supplies to Supplement Reclaimed Water 

Flows can Increase Conservation, Hillsborough County, Florida ....................... 51 
2.7.4 Water Reclamation and Reuse Offer an Integrated Approach to 

Wastewater Treatment and Water Resources Issues in I-Jhr"\cn,v 

vi 



18 Florida ................... ., ....................................... 69 
9 Reclaimed Water in the Area .................................... 70 

2.8 References ................................................................................................................................. 71 

3 TECHNICAL ISSUES IN PLANNING WATER REUSE SYSTEMS .......................................................... 77 

3.1 

3.2 

Planning 
3.1.1 
3.1.2 
3.1 

n n rn "" r'n •• ~ " • ~ ••••.••. ~ • ' ••• ~ •••• ~ ~ ~ • ~ •• ~ • ~ ~ • ~ ~ ~ ........... ~ •••• R ~ •• ~ ••••• * •••••••••••••••••••••• b G ..... w ........ 0 •••• 77 
InV!3stH:::jatiOnS ....................... ............ .............................................. 78 

of Reclaimed Water ................................................................................ 80 
National ........................................................................................... 81 
Potential Water Demands ................................ ~ ............................... 81 
Reuse and Water Conservation ......................................................................... 85 

3.3 Sources of Reclaimed .............................................................. , ........................... 86 
3.3.1 ........................................................................................ 86 
3.3.2 the Sources .................................................... ..................... ...... 87 

3.3.2.1 Level of Treatment and Processes ....................................................... 87 
3.3.2.2 Reclaimed Vvater ...................................................................... 88 
3.3.2.3 Reclaimed Water .................................................................... 89 
3.3.2.4 Industrial Wastewater Contributions ..................................................... 90 

3.4 Treatment Requirements for Water Reuse ..................................................................... 90 
3.4.1 Health Assessment of Water Reuse ................................................................. 91 

3.4.1.1 Mechanism of Disease Transmission ................................................... 91 
3.4.1.2 Pathogenic Microorganisms and Health Risks ..................................... 92 
3.4.1.3 Presence and Survival of Pathogens .................................................... 95 
3.4.1.4 Pathogens and Indicator Organisms in Reclaimed Water ..................... 96 
3.4.1.5 Aerosols ............................................................................................... 98 
3.4.1.6 Infectious Disease incidence Related to 

Wastewater Reuse ............................................................................. 100 
3.4.1.7 Chemica! Constituents ....................................................................... 102 
3.4.1.8 Endocrine Disrupters .......................................................................... 104 

3.4.2 Treatment ................................................................................. 106 
3.4.2.1 107 

109 

Surface Water 
3.6.3.2 Wells ................................................. ................ .. 130 

vii 



APIJilCanCm ................................................................................. 1 
3.7 Irnr''l.-'tC' ................................................................................................ 1 

In"oY''.:lI'"'TC ........................................................................................... 1 

3.8 

3.8.3 Risk Assessment to Establish Reclaimed 
Water .................................................................................................. 136 

3.9 References ................................................................................................................... 137 

4 VvATER REUSE REGULATIO~~S AND GUIDELINES IN THE U.S .............................. "",, .................... 149 

4.1 Inventory of and Guidelines ............................................... 149 
4.1.1 Reclaimed Water and Treatment Requirements .................................. 153 

4.1.1.1 Unrestricted Urban Reuse ................................................................... 153 
4.1.1.2 Restricted Urban Reuse ...................................................................... 154 
4.1.1.3 - Food Crops ......................................................... 155 
4.1.1.4 - Non-food Crops .................................................. 156 
4.1.1 Unrestricted Recreational Reuse ........................................................ 157 
4.1.1.6 Restricted Recreational Reuse ........................................................... 158 
4.1.1.7 Environmental- Wetlands .................................................................. 159 
4.1.1.8 Industrial Reuse ................................................................................. 159 
4.1 .1.9 Groundwater Recharge ....................................................................... 160 
4.1.1.1 Olndirect Potable Reuse ..................... .................................................. 161 

4.1.2 Reclaimed Water Monitoring Requirements ..................................................... 162 
4.1.3 Treatment Facility Reliability ........................................................................... 162 
4.1.4 Reclaimed Water Storage ................................................................................ 164-
4.1.5 Application Rates .............................................................................. , ............. 164 
4.1.6 Groundwater Monitoring ................................................................................... 165 
4.1.7 Setback Distances for Irrigation ...................................................................... 165 

4.2 Guidelines for Water Reuse 165 
~rn"'''''''',",f"1 Pollutants of 

4.4 

5.3.2 Effluent Flow Limits ......................................................................................... 180 

viii 



5.4 
5.5 

5.6 
5.6.1 

5.6.2 

5.6.2.2 Institutional Inventory and Assessment.. ............................................ 185 
5.6.3 Customer ............................................................................................. 186 

Customer Responsibilities ................................................... 186 
5.6.3.2 Terms of Service and Commercial Arrangements .............................. 187 

5.7 Case Studies ............................................................................................................... 187 
5.7.1 Statutory Mandate to Utilize Reclaimed Water: California ......................................................... 187 
5.7.2 Administrative Order to Evaluate of Water Reclamation: 

Fallbrook Sanitary District, California ....................................................................... 188 
5.7.3 Reclaimed Water User Agreements Instead of Ordinance: 

Central Florida ............................................................... , ........................................... 188 
5.7.4 Interagency Agreement Required for Water Reuse: Monterey 

County Water Recycling Monterey, California .............................................................. 189 
5.7.5 Public/Private Partnership to Reuse Program:The City of 

Orlando, Orange County and The Private Sector - Orlando, 
Florida ........................................................................................................... 190 

5.7.6 Inspection of Reclaimed Water Connections Protect Potable Water 
Supply: Pinellas County Utilities, Florida ............................................................................................... 191 

5.7.7 Oneida Indian Nation/Municipal/State Coordination Leads to 
Effluent Reuse:-Oneida Nation, New York .............................................................................................. 191 

5.7.8 Implementing Massachusetts' First Golf Course System 
Reclaimed Water: Yarmouth, Massachusetts ........................................................................... 196 
5.8 References ................................................................................................................... 198 

199 

ix 



6.4 D,r"u...,..tir",,..,·tr. Share Costs ...... ~ .................... ~ .. ".e ............... " •••••••••••• ~ ••• 

6.7 Case Studies .............................................................................................................. . 
6.7.1 Funding of the Town of Longboat Key Reclaimed 

6.7.2 
6.7.3 

6.7.4 

................................................................................................. 209 

(California) ............................................................. 213 
6.7.5 Considerations for Reclaimed Water 

County, Florida ............................................................. 215 
6.7.6 How Much Does it Cost and Who Pays: A Look at Florida's 

Reclaimed Water Rates ................................................................................... 216 
6.7.7 Rate Setting for Industria! Reuse in San Marcos, Texas ................................. 218 

6.8 References ................................................................................................................... 219 

7 PUBLIC INVOLVEMENT PROGRAMS .................................................................................................. 221 

7.1 Why Public Participation? ............................................................................................ 221 
7.1.1 informed Constituency .................................................................................... 221 

7.2 Defining the "Public" ................................................................................................... .. 
7.3 Overview of Public Perceptions ................................................................................... 222 

7.3.1 Residential and Commercial Reuse in Tampa, Florida ................................... . 
7.3.2 A Survey of WWTP Operators and ................................................. 223 
7.3.3 Public Opinion in San California .................................................... 223 
7.3.4 Clark County Sanitation District Water Reclamation Opinion 

........................................................................................................... 223 

x 



7,S.4 Pinellas FIOiida Adds Reclaimed Water to Three R's of 

7.5.5 Success ................................ .. 
7.5.6 Gwinnett Master Plan Authored 

Public .................................................................................................. : ...... 237 
7.5.7 AWWA Golf Course Reclaimed Water Market Assessment ............................ 238 

7.6 References ................................................................................................................... 240 

8 WATER REUSE OUTSIDE THE U.S ..................................................................................................... 241 

8.1 Main Characteristics of Water Reuse in the World ....................................................... 241 
8.2 Water Reuse Drivers .................................................................................................. .. 

8.2.1 Water Demands ........................................................................... .. 
0,..,1'") 
O.L..L. ~ .. ~ .... ~ .......... ~." ~ •• ". B" ~ ........ ~ ..... ~ •••• " ~ ......... ~ ." " ,,~. " M •• 0 • ., ~ ••••• " ... ~ ••• ~ •• ~ ~ ••• k ~ ..... ~ • •• 243 
8.2.3 Environmental Protection and Public Health ................................................... 245 

8.3 Water Reuse Applications - Urban and Agriculture ...................................................... 245 
8.4 Planning Water Reuse Projects .................................................................................... 246 

8.4.1 Water and Sanitation Coverage ........................................................... 247 
8.4.2 Technical Issues ............................................................................................. 247 

8.4.2.1 Water Quality Requirements ............................................................... 249 
8.4.2.2 Treatment Requirements .................................................................... 252 

8.4.3 Institutional Issues .......................................................................................... 253 
8.4.4 Legal Issues .................................................................................................... 253 

8.4.4.1 Water Rights and Water Allocation ..................................................... 253 
8.4.4.2 Public Health and Environmental Protection ....................................... 254 

8.4.5 Economic and Financial Issues ...................................................................... 254 
8.5 Examples of Water Reuse Programs Outside the U.S ................................................. 255 

8.5.1 Argentina ......................................................................................................... 255 
8.5.2 Australia .......................................................................................................... 255 

8.5.2.1 Aurora, Australia ................................................................................. 255 
8.5.2.2 Mawson Lakes, Australia ................................................................... 256 
8.5.2.3 Virginia South Australia ......................................................... 256 

8.5.3 Belgium ........................................................................................................... 257 
8.5.4 Brazil ........................................................................................................... 258 

xi 



f\./il""o.rl""\.""""'r-.. 
IVIVIV ...... vV ................................................................................ . 

8.5.20 Namibia .......................................................................................................... . 

8.5.23 Palestinian National Authority ........................................................................ . 
8.5.24 .......................................................................................................... . 

8.5.26 
8.5.27 
8.5.28 

i\rabia ................................................................................................... . 
~ln(]aDOre ....................................................................................................... . 

Africa ................................................................................................... . 
........................................................................................................... 278 

8.5.28.1 Costa Spain ........................................................................... . 
8.5.28.2 .................................................................................... . 

de l'Emporda Natural Preserve, Spain ............................. 279 
of Victoria, Spain ................................................................. 279 

8.5.29 Sweden .......................................................................................................... . 
8.5.30 ........................................................................................................... 280 
8.5.31 Tunisia ........................................................................................................... 280 
8.5.32 United Arab Emirates ...................................................................................... 282 
8.5.33 United Kingdom ................................................................................................ 282 
8.5.34 Yemen ........................................................................................................... 283 
8.5.35 Zimbabwe ........................................................................................................ 284 

8.6 References ........................................................................................................... 284 

APPENDIX A STATE REUSE REGULATIONS AND GUiDELINES ................................................................ 289 
APPENDIX B STATE WEBSITES ........................................................................................................... 441 
APPENDIX C ABBREVIATIONS AND ACRONYMS ....................................................................................... 443 
APPENDIX 0 INVENTORY OF RECLAIMED \/vATER PROJECTS ................................................................ 445 

xii 





From: 
Sent: Fri 

Lewis OSC investigation 

up 
Red 

PVI/U-102.pdf 

(388 

I have of all the WWTP SOPs. There are nine of them. They are: 

pvm-101 WWTP Section Operations Plan revised 08/16/05 
102 Protocol for Sampling revised 6/ 07 

PWU-103 WWTP QA/QC !>1anual revised 04/07/00 
PWU-105 WWTP Operat Procedures 05/03/07 
PWU-106 WWTP Section Spill Contingency Plan revised 08/05/05 
PWU-107 Waste Water Section Hazard Communications Plan revised 10/26/04 
PWU-108 Laboratory Standard Operating Procedure revised 10/25/04 
PWU-109 Sanitary Dump Station Operating Procedure 09/29/00 
PWU-111 WWTP Analytical Plan revised 12/21/04 

103, 10~ and 108 can be found in the Powell 15-6 report attached to Judith Lancy's 
statement. 

The 1995 O&M Manual is not an SOP and not part of our EMS (Environmental Management 
System). I IS status is unclear. It was simply a product we got from a contractor that 
was used down at the plant. Last year USACHPM was contracted to review operations 
and make recommendations. apparently took the only copy of the manual with them. 

11m not sure which of these, if any, you need. 
complaint was filed and you have one of them. I'm 
but I'll call you Tuesday and see what else you need. 

1 

since the 
I'm out 





OF 

of Proposed ;:)USPe~nSion 

1, This is notice that I 10 suspend you 
n.nc""nn as Tv1aintenance .lv1echanic 

duties. 

2. The specific reasons for this proposed suspension arc as foIiows: 

of the announcement 
V·/ater Treatment Plant { 
(Christmas) the length of the position was to be open 

you should have taken measures to ensure that all '-! ..... ~ ... A., ... ''" •. 

or taken action to have the date long 

20 2008 

\V"lste 

infonned and an opportunity to for the job. failure. to ensure that 
v/cre informed and had a reasonable opportunity to apply, 

tavoritism and also gave an advantage in the 
than and promoting our mission and the 



••.. , Must POlise~;s rnalnram a \-vaste \-vater CCt't1l1CBlIcm of 
\Vashington, ... 

possess the 

As the hiring position~ you were reClUIJred 
and the vacancy announcement for the recruitment 

re(]U1rf~d, to ' __ ""~.'~'< 



Pr<Joc)sed Suspension 

5. You have the right to reply to 
in and you may be retlres~en1ted 

your choice. Your reply J if an Y7 must be .,."","PHU"{' 

of this notice. may submit any and 
You also have the right to submit ~'TT"'rl""'''"T''' 

If you are "'H·H·"t"1l1rH~p. 

lam 
CarmH)al1~S to ensure the 

has 

llC~H:f!t:lH performance 
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A TTENTlON Of 

SUBJECT: 

DEPARTMENT OF THE ARMY 
INSTALLATION MANAGEMENT AGENCY 

HEADQUARTERS, UNITED STATES ARMY GARRISON 
BOX 339500, MAIL STOP 

9 July 2008 

Public Operations 

Notice of I-'..-,,,,,",r,c-=rl 

This memorandum proposed 
rvlaintenance 

duties. 

2. Paragraph 5 of the referenced memor&"1dum informed you of the to answer 
notice of orally, in or both. It also informed you of 

your to be and to submit from 
documentary evidence in ofyonr You met i;vith me on 2 June 2008 to 

your oral and provided me A sum.mary 
of your written 

a. 

h ...... .,.1-t-• ...."f"V resumes into the 
to tell only 

.,..""'"I1-""'· .. ""1-""ri t.he fact that the 



SUBJECT: Notice of Decision 

4. 

COn1J,de:n(~e In 
relationships 
Treatment Plant 

penalty to 

and on my 



C. Past formal d:l~;Cl1Jl1I:1ru:"y necoird. You have no rtl~:;:'C1nlllnf~rv record. 

consaalen:~o your 32 years of 
I note that you re1~-::t:lve:!1 

1995 through 2006. 

e. Rehabilitative Potential. I -ehabJilit:ati'Je potential. I 
on your good work on your oral reply in 

you were and your statement said 
you have implemented to your re<:n:l1tlne:nt processes when w()rJ:i:J.Ilg 

o.vuVJ..J,i:) to ensure this does not hanD,en <ea."", ............... 
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S:lll Franci.sco OfficI." 

has corrected the "',,. .... ~,, .. "'.''', 

u.s. OFFICE 
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Repairer-Operator position 

L COLiNSEL 

Thank you tor your cooperation in this rnatier. 
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