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Jauary 21, 2003 

1(0)(6) i 
FOit Lewis WWTP 
I?VI, AFZH-PWO-R 
1301339500,Btdg.2012 
FLLewis, WA 98433-9500 

I (b )(6) and I enjoyed our visit 10 your facility on December 5th
• .Thanks for showing us 

around and explaining the operation. We have reviewed your pennit application and the annual 
rCJ?()rts from the last 3 years. The~a i~ica~jgnificant imprQY.J:ments in .b.ios.alidS..quality 
$ ince 1998. and supports your comments to that effect during our meeting. 

There are only a few issues to be addressed before we can issue [mal approval of coverdge IIndeJ 
the statewide general Permit. The destination of your biosolids is Fire Mountain Farms, which 

""'operates as a beneficial use facility under its own permit coverage. They specify that Ft. Lewis 
biosolids are land applied in the Burnt Ridge and Lincoln Creek units. Fire Mountain Farms has 
severa! additional units. It is ilPoortant that you have knowled.ge aLthe proper ~a~ement of 
,x.our biosolWs, e~ and especially ~l!en [bey are h.aDdl~othetp.~y. You should plan on 
visiting the Fire Mountain Farms sites at least once per year during the time they are applying 
your biosolids. That way you can assure yourself that the biosolids are being managed .according 
~l:our contract s'pe9ifica~ns, and in ~:cordance with your permit coverage a~d the biosolids 
~ ""-:=;;;;;;;;0---

,/-You will need to develop and follow a sampling plan. If.you were to leave there might be a less 
than adequate understanding of what is necessary. The plan need not be overly long and should 
be a Qractical sort of document that a reasonably knowledgeable person could pick up and wog 
~. It should iJ]clude a diagram of the drying beds and a brief descQPtion of how biosolids ~ 
~~andcQnSolidated in tbe ~. We understand this can vary from yearro year, so you 
nee ~comrMt to a specific sequence. Rather, you should provide approximate dates of 
sampling events relative to activities such as consolidatiOR ouemoval for land applicatio~. You 
will need one sampling protocol for metals and one for fecal coliform. There is no hard fQuIa 

. -
for this plan. The &.oal should· be to obtain representative samples with consistent results. 
~ --- --_ ........ -
Metals sampJing can be done pretty much at any time during the year. We would like you to 
sample material representing at least 25% of the beds. You could sample a random number of 



individual beds prior to consolidation, or you could sampJe the consolidated beds after June. 
~osi1uampIil'!8 is a cOm~~iq.ue...lllb.ichwe reCQmmend hJ~r~. You should make 
decisions on these matters and also describe how you will randomize individual samples. Let US 
know if you have questions. We will be happy to review and work"with you on a draft sampling 
plan. SampJin.g frequency cJ!1l..be reduced if a solid ha~im of d!!!..!s established whi~ 
dpcuments biosoJids quality consistegJ:l)!..bc.~_the Table 3 valu!:,s. You may wish to build such 
a proposal into your sampling plan. • 

..... For fecal coliform (<;lass B 2athogen redu.c:tion), samples should be taken from the material that 
wiU be removed for land application, ideally 30 days or less before moving the materia) offsi~. 
The regulatory standard for fecAl fmifoon deJl.§ities is for less than 2,QOO,QQQ most probab~ 
~ (MPN) ~ram of total soIid~. This standard must be achieved by calculating the 
geometric mean of seven representative samples. The method for computing the geometric mean 
is described in AppendiX 2 of theBiosolids Management Guidelines for Washington State, 

\. ' r,vised July 2000. 11!.e~ould be 7 samples taken I:2:? rando~ths anc!.I.Qg.;rtian.s. ? f J Please submit your ,..;,piing plan rac our review. Once we agree on your ,ampling plan we will 

~
' V conduc! SEPA review. After that you wiB need to Ciln:y Q~ublic_notice, WhiC,h we can also 

1/ assist you with. Q~ce ~ic notice is completed and any comments received are resolved:!iS. 
~e to issue a final letter of approval. We still need to resolve the question of the pc.mnit 

(b)(6) fee, but that will be done at other levels of administration. Can me if you have any questions at 

(360) 407-6060. 

Steve Loftness 
Solid Waste and Financial Assistance Program 

cc: l(b)(6) I TPeHD 
Wynn Hoffman, Ecology SWRO " 

, . 



Waste Water Reporting Requirements 

":!~.):~;~~~~~~:,:. >;/':·"l'.··~r~~ncY~· ' .. ~ '~~e .'·I~o~at· ·.IResPO~~;bjl~·:Sllbm~:to···POc 
Discharge Monitoring Report Monthly 10th DMR W'NTPlFront EPA WOO Chae Park 
Effluent Metals Sem~Ann 15· Dec, 15 ·Jun lab report WWTP/ENRD EPA WOO Chae Park 
Total Nitrogen (TKN, N, nitrate, nitrtte) Semi·Ann 15· Dec, 15· Jun lab report WWTP/ENRD EPA WOO Chae Park 
Whole Effluent Toxicily (WEIT) Twice per permit I JunO? JanOS' report IW'NTP/ENRD EPA WOO Chae Park 
Biosolids·Metals (Collect JunlDec) Annual Fed /letter format IWWTP/ENRD DOE/EPA Chae Park 
BiosoJids.pathogen (Collect Sep) Annual l·Mar Iletter format !WWTP/ENRD DOE/EPA Chae Park 
If I Report I Annual 15·Jun lletter format IWWTPIENRD EPA WOO Chae Park 
DMR QA (Blind Lab Testing) I Annual 1·Sep lab report WIlVTP DMRlQA Coord Chae Park 
Outfall Evaluation (Diffusers) Once per permit 31·Jan-06 report WWTPIENRD EPA WOO Chae Park 
NPDES Permit AppUcation Every 5 years 31.Jul-08 Permit Ap~icafion WWTPIENRD EPA WOO COOe Park 
* WET test reqUired one summer and one WInter pnor to permIt ap~fcation whIch IS due 6 months pnor to permIt eXPIration Feb 1, 2009. 

Address: 
EPA Region 10 
1200 Sixth Avenue, OCE·133 
Seattle, Washington 98101 
Fax: (206) 553-1280 
Noncompliance Reporting Une: (206) 553·1846 

360-407-8589 





;UlCI-fbJ(I) 

~j;.."-- ) v "1,..0 <, • '"-l' r~~ ,+-;P~--'7.J wHq) 
Shop Name Type of Training Title of Training Due Date last Date 

Completed 

646 l(b)(6) ] Certification (CEUs) Wastewater 12/31/06 Dec-03 
SpilUEmergency 

646 i(b)(6) I ISO 14001 Response 12/31/03 Oct-Q3 

646 [fb)(6) ~ ISO 14001 Awareness 12/31/03 Jun-03 

646 I (b)(6) .1 Policy/Procedure ECO 04/30104 May-03 

---, 646 l(b)(6} I Safety Forklift 06/30104 Jun-02 
Confined Space 

646 Safety Instructor 05/31104 Jun-Q3 

646 i(b}(6) ~ Safety HAZCOM 06/30104 Oct-Q3 

846 :(b)(6) .~ Safety LockoutIT agout 06/30/04 Jun-Q3 

846 l{b)(6) ! Policy/Procedure Suicide Prevention 12/09/03 12109103 





PROCEDURES FOR EVALUATING 

PERFORMANCE OF WASTEWATER TREATMENT PLANTS 

A Manual 

Prepared for 

Environmental Protection Agency 
Office of Water Programs 
Washington, D. C. 

Under Contract No. 68-01-0107 

by 

URS RESEARCH COMPANY 
Environmental Systems Division 
San Mateo t California 94402 urill 



* lMINTENANCE DATA. The maintenance program is usually a good indi-
cator of operational quality; this can be indicated by checking: 

• Manufacturer's maintenance sChedule for components 

• Type of routine 'being used for maintenance scheduling (as 
compared with Appendix H) 

• Personnel qualifications for the type of maintenance work 
being performed. 

PROCEDURES FOR PROBLEM EVALUATION 

In general, the problems detailed in the manual are those most 
commonly encountered. However, these procedures can be used for any type 
of problem evaluation. The first step in problem evaluation is to deter
mine if the plant is meeting design performance standards by comparing 
its effluent quality and overall removal efficiencies with those specified 
by the design (if design specifications are not available, compare the 
plant's performance against the guidelines given, see Appendix A). If the 
plant does not routinely meet performance specifications, it will be neces
sary to determine whether the deficiency is due to problems which fall 
into two categories: 

PROBLEM DEFINED--If the treatment plant operator has defined 
the problem: 

a. Verify general area of problems, such as related to 
process, maintenance or design, sampling, etc. 

b. For common process problems, refer to that section of 
the manual dealing with the problem (see Section IV). 

c. Develop sampling and testing program to provide 
additional data, if needed (see Section HI). 

PROBLEM UNSPECIFIED--If effluent discharge does not meet required 
standards and no definite problem area has been established: 

a. Review flow and process records again in greater detail. 

b. Recheck, sampling and testing procedures required (see 
Section III). 

c. Compare sampling and testing program against recom
mended programs in the manual. 

d. Recommend a modified testing and sampling program to 
furnish additional data for evaluation (see Section III). 

* Refer to 0 & M manual requirements. 
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e. Compare the data with the problem indicators detailed 
in the manual (see Section IV) to sae if there is a 
solution offered. 

t. For those problems not specifically covered in the manual, 
and if the evaluator's experience does not suffice, 
should be recommended that a consultant be hired. 

MAINTENANCE PROBLEM--Refer to sample maintenance program (see 
Appendix H) and compare with actual plant program; recommend new 
program where needed. 

'fOTAL PLANT EVALUATION 

This should include the following: 

1. TOTAL EVALUATION OF PLANT--utilizing the Evaluation Guide 
materials at the end of this section 

(a) Modification of initial evaluation, if appropriate 

(b) Differences in existing plant performance and operational 
data with design and/or manual operational or performance 
data 

* (c) Personnel needed for adequate operation 

(d) Type of sampling program required to give needed data 

(e) Maintenance system needed 

(f) Laboratory equipment needed 

(g) Problems encountered 

• Those -corrected by visit 

• Those that need outside help to correct 

• Proposed solutions. 

2. FINAL REPORT--should contain the following elements: 

(a) Summary of on-site visit 

(b) A list of problems encountered 

(c) Solutions recommended 

(d) Proposed action. 

* See ~A Staffing Guides. 

10 
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Table II-l 

PRETREA'lMENT AND PRIMARY TREAnmNT DATA * 
Opo-ra t 10nal 
Jlar811'te-terB lbadinJ Rates 

ftar Spacing in tnche,J.I 
1 - 2 

1/2 - t 
l/32 - 1/4 3/ 

As "",all u ~/8 -

Flow Vvloc:ity; 
0.75 to 

1.0 tt/.co 

C.pacities: 1I 
0.35 to 2$ IIlI)

or 
6$0-5,200 Iblhr 

l.>&tenUon Ti .. : 
15-S~ min. 

21 
Dot-ontion 't1u-

(hr) 
0.75 - 1.0 

2.5 

2.0 - 2.!i 

2.0 

2.0 

2.0 

2.0 

II .. h (It Grit 
to lie _ •• d 

Overflow sa t., 
ral/8S ttl day 

73,000 
51,000 
38,000 
25,000 

35 
48 
6~ 

100 

Air Rcqll.lre •• n:1:: 

.02S to • OS cu f,lgal 

illr ftcqulre .. nt: !I 
.005 to .2 cu. ft/,ol 
or 2$ - 40 1'.1 

Overflow !lates; Y 
2!lOO-6000 gAlIday!sq.ft 

Overtlow lIAtos 
gal/day/Bg ft 
1,500 - 1,000 

600 

600 - 900 

1.000 

soo 

HOO 

... 

800 
W.,1r loading rate.: 
'I II(;D; 10,000 '.1/11 ....... tt!/ 

:> 1 Ill!>, 15.000 ,.lIlinear ft 

,tca._lated Matll!rial 
(ShuiI'O$, etc:.) 

Cub!.e feet/llG 
3/4 - 3 

3 - 8 
~ - 30 

t\ibic teet/llG 
2 - 8 

11 

VolulN ot .k1_1h~'; 
0.1 to 6 CII.ft/MG 
or 200 CII. ttl 
1000 perlon/yr 

Sll.ldJe accuWlla
tion is approxi
",ately • 038 ell ttl 
capita or 3.500 
galla, of llow 

SlUdeO COIItaln. 
Chemioal hl,b wate ... 
COIlteut' aad is twtce 
the vol .... produced 
£I'0Il plain sedi
mentation 

Cblurlne 
rasid"al: 
2 "';1 

Probable 0.10,.in" CbIOrinutor~1 Sclllll aad ,roue 

Contact t1mu: 
15 min 

Requirotmtnts Capac1t:ica accullUiAt9d in 
lblday COSttact eha"ber. 

"'tIll per 1.000 nog/l Ibll.OOO 
__ p!:r.Ofts* __ eeraons-

6-2$ s:.ZI 30 25 
5-20 4-17 2S 20 

3-20 3-17 . 25 20 
3-20 3-17 25 20 

2-20 2--17 25 20 

1-10 1-3 15 12 

• for back,round 1n10nation .e .. Appendi" C 
fot willitewater fluw of 100 «pCd 

Non:: II 5to.l 
21 I"hoff-If.ir 

1'01" appro~. specific crav1ty or 2 .. 31 31 10-Sto" S,anduds. 1971 edition 
:r' ASCE Std .... uo1 
!l Locol Nl'qui:ro.onta should pre-vail 
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Pow.r tor •• chaa1c:al 
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Conv.yo!'" syate. to 
refIOVf writ. 

Pow.r: 
1/4 to 3.5 bp _tor 

Claanla.: uolts tor 
d1tfuaors J power' 
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CleallioJ" 1IOObani.a 
tot" unit. without 
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ond .kiIWer.. Slud,. 
PUIIP' lad pow.,.. lupply 
for thoso wI tn puMps 
and. lIochan1cal 
skl ... rs. 

Dosln" .. 1xill&', 
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corultlit. _ely 
eQu1J)lDdnt : Scot t 
air peCka, cyU,ndol' 
repair k1 ta, 
ventilat.ioQ s),»tcm_ 

Chlot"ino residual aoal
yael" scales, 
evapo ... to ... , CPRV 
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l,*roIIl1~~ter' 

.... , ,\*-
h .. a.tU'.U .... Pon4 
Or ..,CO,,!' 

Table II-2 

SECONDARY TREATMENT DATA * 
Operac! ..... l 
Para ... t ... . 

a.ciroulat1on Rat. iM 
ltax~ BOD of Rattled 
W.atewater 

BQI) 6'11 
13 
170 
220 
200 

11 Recircul. tioil 
Ratlo 

1 :1 
2:1 
3:1 
4:1 

Dopth ot .and 3.-4 it 
I/Ood on tilt ... , 5 It 

Ale·· 
Dot.nU"" 

Loadi", kat •• 

Hydraulic lPa.diac 
,.1Iday/.q H 2S-IOO 
_I1Uon ,al/aere/day 1.1004.4 

Oreanic Loadinc 
Ib/l,OOO ou ft/day 
lb/a"". ft/da,. 

5-25 
220-1,100 

Load!n, 15,000-125,000 
lallaere/day 

Solids 2 Ibl5 .q It/day 

1. Lar,_ bOldin, reserYOir (da".)·· Depth 
Concan- 41 
trauon -

2. Itab111lt11Uoo peed 
(a) Facult.ti .... 
(II) Ktill rate 

a. urate<! Ia,OOI\' 

4. Anaerobic 

Plckap A .... ation 
Plaoti 

. MUV."d 81u4ie 

. "" •• pond. , ..... , .. ) 

~ illL ~ 
7-30 2-5 10-50 

'-6 H 100 

1 or 2: - 14 6-15 

30-$0 8-10 

Do.eut1on Tl •• (br.) tor 3/ 
OVortlnw Rates II< Dept~ of Tank-
OV""Uow Rate Depth 
Eal/day/as tt !..!.! !...!! .!!!....!! 

600 2.1 '~.~ 3.0 
800 1.6 1.8 2.25 

1,000 1.25 1.4 1.7$ 

Flow Rate, 400 "pC/d ... "Ulnll 
or 100 IIpol da y 

PotentiO" 
T1ae foJ': aeration taok 24 hr& 

,clarifier 4 bra 

ftocireulat1on. rate: 1: 1 

lb/aore/day 

20-50 
100-200 

300-S00 

OvurtlQW PaCA 3 $/ 
,als/oay/.q It ::J.Z) 

80D-I,0II6 

800 

800-1,000 

800 

Org •• iC load' 
10-aO 1" lIODlo/l,OOO... tt 
of are.tioD tanKa/day 

Air SUpPlied: 
Po.lOO cutt/lb 8ODId., 

For ba"k/tround info ...... tion .... " App. D. 
... Uhless otborwl"* noc.a 

1101'£: II Now paraU.1 .y.t ..... 
:iI Attn 19S0, Eckenfolder, O'Coal\O" 
3/ ASC£ /IT!) ueual 
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N1,II flate 

....!.!.!!!!:-
200-1.000 
8,70044 

OO •• rl", tank. 
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flow d1acributor 

Aerators 
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supply for "chanlcal 
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rocil"cul.U.oQ pua, 

4/ Algae conc.lltrat1oft 1. 
- .""pen.ion 
~ 10-State St .... d.rd. IIJ11 



Un,it ep.rationa 
or PTOoe •• es 

Anaerobic 
I>iC·.t1 .... 

Stud.. Pl'oQuccd for 
AD.,,""bic Dig •• tion by' 

Plain aed1 •• ntat1on 

Pla," sed iaontation 
"lid n·l.eklinC 
filtration 

lA>w-rate operation 
Ht,b-rate oporat1<m 

Plain aedi:raontat lon 
aRel •• ti vated slud, .. 

Kt,h"'!r.tCl: oporfttion 
COnvontional operatiOll 

SlUGe" 
Tb t cluminl 

Gravtty tbiekener 

o Secoadary r;ludce 

Q Activate(\, sluc1,e~/ 
Flotation 

Sludae Dryi"l 
lIeda for: 

o Pr11d'Z'Y pr4tc;'p1 t.tlO1l 
o SuRelara-ra t. filter;! 
o Il1gb-r.to fUt9r ¥ 
o Activated slVdge!1 
o Cb •• ical prec1pltatiol1 

Table II-5 

SOLIDS TREAThfENT DATA* 

()peraUonal 
Par •• eters 

pH 
Te • .,.rature 
DeteDtlon 

6.S-7.2 
85-950 ). 

30 cla)'s 
Ga. p.rodu.ct ion 12 C\I tt/lb 

volatile 
mAtter 
reduced. 

Piooolvad OX" .. 1.0-1.5 -S/l 
DoUntion tt"'5 all-30 .... 1& 

Area ).11 jliq it p"r capita 
Open beds Covered bed. 

1.00 
L2S 
1.50 
1. 75 
2.00 

O.7S 
1.00 
1.25 
1.35 
1.50 

l.I>&clln, Rates 

l.I>.dl.ng of Heated 
Tanka." III volatile 
sOlids per cu tt 

per l'Iontb.!/ 
COnven-
tional Ihen-rate .... 
~ operation 

5.0 

4.6 
4.4 

4.4 
J.B 

Overflow 
,al/.~ U/dal' 

400 

500 

11 

9 
9 

9 
7 

)..bad i. .. , 
Ib./$(! H/dal 

8 

8 

Support Sys .... 

Ilea t exchaDK&rs 
C1reulatiol't pwwps 

() Oa: .. 

o Slu.dee 

Supernatant So lids 
_oval I::quipeont 

Sludgo pwnps 
Power supply 

Mtlehanteal co.b 
for •• tor .eparat ion 

Diffusers 
Air .upPly 
Slud&,~ PIlIOP 

For backlJ'ww inloraation seo '\PP. F. 
•• Tank at SOOy 
••• Thickened to twice orig1na 1 so 1 ids 

content 

.IIOT£: 1/ Table, ll11ltOff-Fair, Ch .. ",.r 12 
21 These tl'Oat_ .... iae1ude prlolary •• dimentatioa 
Y Steel, p. 586 

Note: Operational Parameters and Loading Rates information 
was not available for Sludge Thickening, Flotation, 
at time of publication. 
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Table 11-6 S 
COMMON SOLIDS TREATMENT ll,ATA* tm 

Amounts of a._teals Commonly &nployed in Conditioning 
Une1utriated Sludge and Yields of Vacuum Sludge Filters 

Condi- Required Condi-
tioner, Dry Filter Filter Sludge tloner, 
% of Solids Capacity Area, sq Cake, Ib per 
dry Ib per Ib per ft per Ib per 1,000 
sludge 1,000 511. ft per Cake 1,000 1,000 persons 
SOlids persons hr, dry SOlids persons persons daill 

Type of Sludge eaO FeC1
S 

daily baSis ~ daily daily eaO FeC13 
Support System 

Plain sedimen- DOSing equipment 
tation (primary) Power supply 

1. Fresh sludge 10 3 143 5 32 1.2 450 12 S.6 
Sludge pumps 

2. Digested Elutriation 

sludge 10 2 89 6 32 0.6 280 7.5 1.5 
tanks 

N 0 6 78 6 28 0.5 280 0 4.5 Chemical 
u:> storage ...... 
t.) Plain sediJllen-
0 

tat ion and low-
rate trickling 
filtration 

3. Fresh sludge 
mixture 12 3 183 " 28 1.9 650 18 4.4 

4. Digested mixed 
sludg\;] 12 2 117 6 30 0.8 390 11 1.9 

0 7 99 6 26 0.7 380 0 6.7 

Plain sedimen-
tation and con-
ventional acti-
vation 

5, Fresh activated 
sludge .Q 6 71 2.5 20 1.2 350 0 4.1 

6. Fresh settled 
sludge mixture 0 6 195 " 22 2.1 880 0 11 

7. Digested mixed 
.... ;a. .. _ ....... _ 

0 .\l li9 2.5 22 2.1 580 0 9.7 
·~Qapte4 frOm Imhoff-Fair, 2nd edi ti0D. For backgrouna lnlormit15n, :10. ""'f'p' .. ncJ.Lw 1'. 



Section III 

SAMPLING AND TESTING 

INTRODUCTION 

The sampling and testing program described in this section is designed 
to determine 

• the type of sampling to be done 

• the locations of sampling pOints 

• the analyses to be performed for the particular 
treatment system. 

~ addition, recommended storage temperatures and durations are given, as 
well as a list of the laboratory equipment that will be needed to perform 
t\e various analyses. Sample forms are included which are intended as 
aids for the systematic recording of the results of the various analyses. 

The information in this section can be used with the problem/solution 
section of this manual (Section IV) either to establish a sampling and 
testing program to solve a particular problem involving It particular 
p~cess, or to institute an adequate sampling program at a plant lacking 
sueh a program. 

A comparison of the type and frequency of tests needed to control the 
various processes with the sampling program actually being performed at 
the plant Site can help evaluate the process control systemo! the plant. 
In tne flverall evaluation of the plant, this comparison would be used in 
lI'atlni"!' of the sampling and testing program, and the laboratory facility to 
,e~torm ~ecessary tests. 

The characterization of waste, whether it be domestic or industrial in 
origin, begins with sampling. A wastewater treatment plant consists of 
vari~us components which make up the treatment system. A program of 
sampling and testing which measures influent, effluentand;1ndividual 
process units on a scheduled baSis not only means better plant performance 
but can also indicate problems quickly so that immediate corrective 
measures can be taken. 

The extent of any te~ting program should depend on the size and type 
of treatment facility and the type and quality of receiving waters; how~ 
ever, it probably will depend on the time Which can be made available for 
that purpose, together with the number of persons who staff the laboratory 
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facilities. The treatment plant should be provided with adequate laboratory 
facilities for the performance of tests necessary for the proper operation 
of the plant. 

Some more sophisticated treatment plant~ are provided with instrumenta
t.~qn which allows for constant monitoring of certain treatment processes 
$nd it is. customary for this information to be telemetered and recorded 
at some convenient location within the plant control building. Telemetered 
information can include, but not be limited to, primary effluent pH, final 
effluent chlorine residual, aeration tank dissolved oxygen. and sludge 
density. ~ven though the instruments performing these monitoring functions 
can be highly reliable, it is recommended that their performance be checked 
periodically by analyzing concurrent and identical samples. 

THE SAMPLING PROGRAM 

4 We~l-Qrganized, effective sampling program must consider several 
hC!;Ol'l~ I . 

• Type and scheduling of sampling needed for the specific 
analyses to be made 

• Quantity of samples needed -

• The most effective sampling locations 

• Handling and storage procedures (between sampling 
point and testing site) 

• Types of sample testing to be done. 

Tables 111-1 and 111-2 indicate the common constituents which are 
analyzed from the flows of various treatment processes. The matrix 
(Table III-2) also indicates points in the treatment system where samples 
should be taken. The indicated sampling frequencies are minimum values and 
are dependent on or can vary with size of plant and staff, complexity of 
tbe system, the nature of the waste handled, and on the effluent require
ments placed on the facility. 

The test indicated should be performed as frequently as indicated in 
_~OQfd.pae with the prevailing requirements of the agency governing waste 
4~8cbar.e ~1thin the area in which the plant is located. Every effort 
shOUld be made to perform the tests in accordance with their scheduled 
:t:requency. A test with a "weeklY" frequency shOUld be run at a regular 
hOur and day of the week. 
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Table III-l 

PROCESS TESTING GUIDE* 

P/IOCIS$ FREQUENCY PROCESS TEST 

P RET REA T MEN I D1SIII:fECTION 

Grie Volatile SoH4a Daily Qhl or.u" t1 an Chlot"inc IWslc1ual 

~ Teta. SaUds O"l1y 1oIP11 Col Herlll 

iok>i$ture Content Daily & I) LID S llAXDLI N G 

PfllllARY TREATMEIIT Thinkaninl! Suspellde<l So lids 

,d ..... y Settleable Solids Dally 
VolatUe Sal tds 

Sed l_ntaU CIIl 
!>H Daily DijEeeUon Tetal Solids 

Tot .. l Sulfides Daily Volatile Solids 

Biocbomical OXYlen Demand Weokly pH 

Suspendecl Solida ." .... k1y Ga.s An"l),d. 

Chemical OXYIen Demand Wo .. kly Alkall.IIHy 

Dissolv.d Oxygen We .. kly Volatilo Add 

Grease W .... kly CentrUIII1ng Suspondcd Solidll When 

SECI)NJ)AllV TRl!A'DtEIfT VOlA tile SoUds When 

4Ctivated Suspended S~lidc Daily Vaeu" .. l!'il tars Sludge l!'Uter- When 

Sludge 01 BSolved OXYIen DAlly 
.. biUty 

Vol .. tile S~pended Solids Weekly 
Su"pended ScUds When 

Turbidity Daily 
VolAt110 Solids When 

lrlckl1l1ll Suspended Sollds Daily 
Incine .... tiClll ""h Analysis Wh.m 

~ 01 .... 01"6<1 Oxygen DaHl' AIlVANClal TREA'llIENT 

Chemical Jar 'fost 

Olida.tion Dh .. clved Ol(yglill Daily Coa;ul .. tion " PhosphoruS .... n .. ly'1. 
~ FloQclIlation 

TotAl S<llUdes Daily 

Total Org .. nic Carbon Weekly Activated Apparent O&nsi ty 

Total PhO$phQr .... Wukly ~ COD 

Settleable SoH". Dl>ily TOC 

pH DaUy lIecarbonation pli 

Total SIlUides DAily 
AlIIIllonia A_onia II it rog .. n 

Final Bioeh&mical Oxygon De.a.nd Wt!&kly ~n, 
SOd lIaen ta t i on 

pI! 

Suspended Solld$ Weekly 

Chemical OxYien D~mand W .... kly 

Ois sol vod 0"1c<>n Weekly ~ 
Suspended SQUdt 

TUrbldHy Daily 
TUrbidity 

14 BAS W • .,kly Microacr •• n Suspended Solids 

Chemical Ol<ygell D_nd 

* Thts 1s a minimum salllpling gUide, and 1$ subject to change with plant site, 
cOllplelCity of operation, and prublems encountered, 

33 

Oatty 

Weokl.y 

Daily 

Dally 

W ... kly 

'IIeeltl), 

Daily 

Weekl1 

Weekly 

Weekly 

I.R Ope .... tion 

ill Ope" .. tion 

in Operaiton 

in Operation 

in OperUion 

in Operation 

W.,.,kl)' 

Weekly 

Weekly 

weekly 

" .... kly 

lI"oUy 

W.ekly 

.lOek1y 

Daily 

Daily 

Daily 

Weekly 



CONSTITUENTS 
TO Ie ANAl YZEO 

Voloili. Solids 

TOIal Solids 

Settltcbl. Solid. 

pH 
TOIal Sulfid., 

1I000htlllIAI OxYlI"n D."",nd 
e;.mlcal o.ygon D.mand 

Suspended Solid, 

Di$SOl.ed Ox)'l/On 

Chlorine II.sidual 

MPN i1Jiform 
Volatll. Acid, 

Alkalinity 

Go, Analysil 

Groos. 

Totol Organic Corbon 

Turbidlty 

Volatil. Suspotnd.d Solid. 
Total ""Otphor_ 

M8AS 

Sludge Filterability 

Aah Analysi. 

Jor r.,1 
Apparent D.n,ily 

Iodine Number 

lsother ... 

Colcium C""lenl 

Ammonia Mtr •• 

Q-gon/. Nitroa-n 

Nitrate Nltroa-n 

HoG. y Metalo 

Table III-2 

EQUIPMENT TESTING MATllIX* 
EQUIPMENT NEEDED 

• • • • • • • 
• 

• 
• • 

• • • • • 
• • • 

• • • • • 

• •• • • 

• • 
• • 

• 
• • • 
• • • • • • 

• 

• 

• • • 
• 

• 

• • 

• 

• 

• 

• 

• 

• • 
• 

• 

• ~na e~uipment specified in this matrix is subject to plant size and com
ploxity of processes and the degree of control required. 
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Types of Sampling 

Sampling can be either of two types: 

1. Grab, This type of sample is taken when wastewater does 
~low continuously, when appearance of discharge 
changes rapidly, and when making sure that the composite 
sample isn't masking extreme conditions of the waste. 

It is also used when test samples cannot be mixed, such 
as when testing for residual chlorine, dissolved oxygen, 
or pH. 

2. Composite. With the widely varying characteristics of 
waste, this type of sampling provides a representation of 
wastewater over a period of time and can be composited 
on the basis of proportional flow or the same amount 
being collected at every interval during the sampling 
period. Composites should be corrected as specified in 
Standard Methods. 

Location of Sampling Points 

Samples should be taken only where the wastewater is well mixed. If 
large particles are found in the sample, they should be broken up to make 
a more homogeneous sample. Deposits or growths of floating material 
which have formed at the sampling point should not be included in the 
sample. 

Quantity of Sample 

In order to determine the correct amount of sample to be collected. the 
past flow records of the plant should be analyzed to determin~ the daily 
average flow. The amount of the composite sample to be collected at a 
given period should be proportional to flow of wastewater at that time. 
Then determine the quantity of sample needed for analysis; 1 liter is 
usually sufficient; never try to work with less than about 200 mI. 

Handling and Storage of Samples 

Samples should be tested as soon as possible. If testing must be 
delayed, thon adequate storage must be provided. Table lII-3 recommends 
appropriate storage temperature and duration in terms of the test to be 
performed on the stored sample. 
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Table III-3 

STORAGE TEMPERATURE AND Tnm!! 

ANALYSIS TEMPERATURE TIME Tm4PERATURE TIME 

Total soUds 4°C 

Suspended solids 4 C Up to oOC No storage 
several 
days 

Volatile sus- 40 C Up to OOC No storage 
pended solids several 

days 

COD 4°C Up to oOe Unlimited 
several 
days 

BOD Up to one Lag develops, 
day in com- must use 
posite fresh 
sampling sewage 
systems seed 

-
Sonrce: Agardy, F.J., and M.I •• Kiado, Effects of Refrigerated storage on 

the Characteristics of Waste, 21st Industrial Waste Conference, 
Purdue University, May 3-5, 1966. 

l/For more detailed preservation techniques, see Analytical 
- Quality Control, EPA Chemical Methods, or Standard Methods. 

'rest Records 

In order that the data developed through the plant sampling program can 
be properly utilized to gage plant performance, it is necessary that it be 
systematically recorded and filed for ready reference. The most practical 
means of satisfying this requirement is to prepare convenient forms on 
which these data can be recorded. These forms should be prepared to fit 
the particular operating conditions at each individual plant. The data 
shOUld be recorded chronologically on these forms and should be organized 
so that each set of data can be utilized to evaluate a particular aspect 
of the treatment process. Proper recording of sampling data will allow 
:for 'IIlore efficient and expedient solution of operational problems. Several 
examples of operational forms are included at the end of this section 
whiCh can be utilized for the recording of analytical data pertinent to 
the treatment process. 
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In addition to recording tbe data on forms, graphing of pertinent 
operating parameters may be appropriate and desirable for visual presenta
tion. 

For additional information on 
sampling and testing, see: 

State of Washington Wastewater 
Plant Operator's Manual 

Operation of Wastewater Treatment 
Plants: A Field Study Training 
Program, EPA 

Effects of Refrigerated Storage 
on the Characteristics of Waste, 
21st Industrial Waste Conference, 
Purdue University 

Standard Methods, 13th Ed 
Collection, Storage, Transportation 

and Pretreatment of Water and 
Wastewater Samples by Sanitation 
and Radiation Laboratory, 
California State Dept. of 
Public Health 

MOP 11 
MOP 18 
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Appendix A 

CLASSIFICATION OF WASTEWATER TREATMENT PLANTS 

This section of the manual contains information for the classification 
and identification of wastewater treatment plants by various designations. 
These include: 

• Definitions of the classes of plants by function 

• Operator classification 

• Geographic location and climatic conditions 

• Common processes and operational units 

Also included .is a matrix by which treatment systems are clas
sified by their unit operations, removal efficiencies and expected 
effluent quality. 

This section is used by: 

• Isolating treatment system (by various classification) 

• Determining the units which fall into that general.system 

• Learning the performance capabilities of the system. 

This information, along with operational data for the particular 
system from Section II of this manual, is compared to the performance md 
operational data of the plant being evaluated and 1s to be considered m 
the overall evaluation of the plant. 

CLASSIFICATION BY FUNCTION 

Following are generalized definitions of classes of treatment plants 
according to their functions: 

1. Primary treatment - Those wastewater treatment plants that ellploy 
methods which remove or reduce a high percentage of the suspended 
and floating solids but little or no colloidal and dissolvednatter. 

2. Secondary treatment- Those methods which remove or reduce fi~ 
suspended colloidal, dissolved solids, and cause the reducti~ 
of organiC material by biological oxidation. 

3. Advanced waste treatment - Those methods which remove or red~e 
nutrients, residual organics·, residual solids and pathogens by p 

but not limited to, sand filtration, chemical treatment, carbon 
absorption, ammonia stripping, electrodialysis or reverse oswsis. 
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OPERA1DR CLASSIFICATION 

The classification syst~m used in the area of the plant being evaluated 
should be reviewed to see if the proper personnel are being utilized for the 
existing treatment system. 

Table A-I shows the diversification of wastewater treatment plant 
classifications as denoted by their type, design flow and population served, 
contrasted with the class of operator which should be capable of operating 
them. These claSSifications have been established by the California Water 
Pollution Control ASSOCiation and the California State Water Resources 
Board. Evaluators should be aWare that most states will have their own 
classification system. 

California Water 
Pollution Control 

ASSOCiation 

IV 

lIt 

II 

r 

Ia 

Table A-I 

OPERATOR AND TREATMENT PLANT CLASSIFICATION 

California* 
Operator Treatment Process 

ClaSSifications 

Design Flow Population 
(MOD) Served 

I Stabilization Pond All 2000 
Primary 1 or less 

II Primary 1-5 2000 to 
Bio£il tration 1 or less 10,000 

III Primary 5-20 10,000 to 
Bl0 fil tration 1-10 40,000 
Activated Sludge 5 or less 
Tertiary 1 or less 

IV Primary 20 & over 40,000 
Biof11 tration 10-30 
Activated Sludge 5-20 
Tertiary 1-10 

v Biofiltration 30 & over 
Activated Sludge 20 & over 
Tertiary 10 & over 

*Classif1cation adopted by the State Water Resources Control Board 
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Temperature zones and their approximate sphere of influence, along with 
probable effects on operating efficiencies, are defined below. 

1. Cold Zone - average January air temperature of 30 F or less 
will cause a decrease from 4 to 5 percent in operating efficiency 

2. Temperate Zone - average January air temperature of 35 to 45 F 
will cause a decrease of 4 to 5 percent at the"35 F range but 
normal operation at the higher temperature 

3. Warm Zone - average January air temperature of 50 to 70 Fallows 
normal operation at the low temperature and a possible 4 to 5 
percent increase in efficiency at the higher range. 

'£he following sketch delineates the approximate climate zones in the United 
States. 

Alaska 

Hawaii 

~ 
) ----

cold zone 

temperate zone 

LOCATION OF TEMPERATURE ZONES 
IN THE UNITED STATES' 
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COMMON PROCESSES AND OPERATIONAL UNITS 

The purpose 01 this subsection 'will be to identify all of the opera
tional units and processes common to wastewater treatment plants operating 
in the primary. secondary and advanced waste treatment mode. 

While every treatment plant can be considered unique, it is obvious 
that most treatment plants will have many operations and processes in com
~on. Below is a list of the most common units used in various treatment 
/lod.s. 

fret re atment 

To remove or reduce floating solids and coarse suspended solids, use: 

Racks 
Medium screens 
Grit chambers 
Skimming tanks 

Primary Treatment 

To remove or reduce fine suspended solids, use: 

Fine screens 
Sedimentation 
a. Plain sedimentation tanks, with or without 

mechanical sludge-removal devices 
b. Septic tanks (biological action also takes place) 
c. Imhoff tanks (biological action also takes place) 
d. Chemical precipitation tanks 

Secondary Treatment 

To remove or reduce suspended colloidal and dissolved solids, 
oxidize with 

Filters - intermittent sand filters 
contact filters 
triCkling filters 

Aeration - activated sludge 
contact aerators (as used in aerated lagoons) 

Chlorination 
Oxidation ponds 

Disinfection 

Chlorination 
Ozone 

Advanced Waste Treatment 

Chemical/physical treatment methods 
Carbon absorption 
Ammonia stripping 
Electrodialysis 
Reverse osmosis or desalting 
Microscreening 
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Ultimate Wastewater Disposal 

Discharge into receiving waters 
Irrigation or disposal on land by 
a. Application to surface 
b. Subsurface irrigation 
c. Groundwater recharge 
Treat by advanced treatment system and reuse for 
industrial water supply or possibly a fire protec
tion system 

Treatment and Disposal of Wastewater Solids 

Screenings 

Ill. Treatment 

(1) Medium - shred and digest 

(2) Fine - digest 

b. Disposal 

(1) Medium - burial or inCineration 
(2) Fine - burial or incineration 

Settled Solids (sludges) 

II. Treatment 

(1) Sludges from primary and secondary 
treatment by: 

(a) Digestion 
(b) Thickening (by gravity or flotation; mayor 

.may not be conditioned by elutriation or 
chemicals) 

1) Vacuum filtration 
2) Drying on beds or in kilns 
3) Centrifugation 

b. Disposal 

(1) Wet sludges - dumping at sea or piping to sea 
(where still permitted) 

{2} Dried or dewatered sludges - incineration or use 
as soil conditioner or deposit in a landfill 
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Performance of Treatment Systems 

Table A-2 is a classification matrix of treatment systems by their unit 
Operations, removal efficiencies and expected effluent quality. It indicates 
the percentage removal of constituents (based on process effluent to process 
influent) and ranges of effluents of treatment systems which are employed 
in the wastewater treatment. Most of the systems shown have some form of 
pretreatment, in combination with primary, secondary or advanced, unit 
operation which would provide the influent quality that can be handled by 
the treatment system. In order for plants to approach the effluent ranges 
indicated, each unit operation would have to be examined and evaluated to 
determine what operation could bo improved without affecting other plant 
operations. 
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Appendix B 

PERSONNEL REQUIREMENTS 

This section of the manual contains information on personnel require
ments for effective treatment plant operation. It lists the minimum skills 
~equired for the various duties which are performed at treatment plants. 
A manpower and work schedule is included to delineate the numbers of per
sonnel and hours needed to perform the required work. 

Table A-I (Appendix A) of this manual indicates the classification ot 
operator for plant size and treatment system. This data, along with the 
information presented in this section, should be compared against personnel 
information for the plant being evaluated to see if adequate staff (both in 
numbers and qualifications) is being utilized. This should be included in 
the overall evaluation rating given to the plant. 

GENERAL SKILLS 

The skill requirements outlined below are minimal for successful per
formance of speCific required duties. 'these arc only a guide; additional 
requirements for the particular plant location should be checked. 

• Supervisory Personnel (level of ability depends on size and 
type of plant) - high SChool education or equivalent, should 
display better than average ability to: 

1. Use and manipulate basic arithmetic and geometry. 

2. Think in terms of general chemistry and physical 
sciences. 

3. Understand biological and biochemical actiOns. 

4. Grasp meaning of written communications. 

5. Express thoughts clearly and effectively, both 
verbally and in writtng. 

In addition, supervisory personnel are often responsible for: 

1. PubliC relations 

2. Bookkeeping 

3. Analysis and presentation of data 

4. Budget requests 

5. Report writing 

6. Personnel 
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7. Safety educational program 

8. Contracts, specifications and codes 

9. Estimates and costs 

10. Plant library 

• Laboratory Technicians require training in laboratory pro
cedures and mathematics 

• Operating Personnel - require training in: 

1. Fundamentals of wastewater treatment processes, 
including chemistry and biology. 

2. Mathematics (including geometry). 

• Maintenance Personnel - must be familiar with and capable of: 

1. Mechanical repairs 

2. Electrical and electronic repairs. 

MANPOWER AND WORK SCHEDULING 

• Daf-Shift Operators. 225 days/year at 6 hours/day = 1,350 hours/ 
year. Attempts to schedule workloads and staff plants on this 
basis indicates that 5-1/2 hours/day is more realistic. This 
value w1l1 drop as the number of phone calls, Visitors, inspectors, 
and emergencies increase. 

• Night-Shift Operators. 7 hours/man/shift (fewer interruptions 
and work is of the routine inspection and recording nature). 

Table B-1 shows ranges of the number of personnel which would be re
quired to operate various modes of treatment systems. Each plant may have 
its own particular operating mode, depending on the number of components 
which make up liquid and sludge treatment, along with administrative and 
general plant functions. The advanced waste treatment plants were not 
included in this table because of the lack of reliable manpower estimates 
for this classification. 

B-2 



Table B-1 

PLANT MANPOWER REQUlREMENTS* 

Type of PI ant Average Capacity (MOD) 

1 3 5 10 20 35 50 65 SO 100 

Primary 4.5-6 6.5-7.5 7~5-9 10-13 15.5-19 22-27 29-34 3<1-41 40-49 SO-59 

Seconde!'), (including 6-7 1.!H"5 9.5-U.5 13-16 19.5-24 28-34 37-44 45-53 53-61 63.$-76.5 
TriCkling Fl1~er) 

Secondary (including 7-$ 9.5-10.5 11. 5-13 15-111 23-26 33-38 43-49 51-59 61-69 11-82 
Activated Sludge) 

*Busod on a preliminary study performed by Black and Veatch for the EPA. 
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Appendix F 

SOLIDS TREATMENT AND DISPOSAL 

This section of the manual supplies background information on the 
various processes involvod in handling and treating of solids accumUlated 
during the wastewater treatment process. 

Sludges are characterized by their percentage water content, volatile 
matter, Ilnd the various processes by which they are produced, In addition, 
this section eXplains tho methods available for final solids disposal. 
A comparison of operational parameters and loading rates (design specifica
tion) with those presented in this manual or in other sources will facili
tate an evaluation of the solids treatment and disposal system. Deviations 
from normal will reveal any problem areas, A check of the common operating 
parameters, loading rates, and support systems which are g~nerally used in 
SOlids handling (Tables 1I-5 and 11-6 in Section II) should also be made. 
These tables, along with the common problems in solids handling (Section IV), 
and a review of this section will supply information needed for a general 
evaluation of the solids handling program carried on at the wastewater 
treatment plant. 

GENERAL BACKGROUND 

The solids accumulated from the various wastewater treatment processes 
~an be grouped into one of two categories: those trapped on medium and fino 
~creens in pretreatment, and those formed from processes· in the primary, 
~econdary and advanced treatment modes. 

Large-si~e material trapped by racks, such as glass bottles, rags, or 
1?1eces of wood, is collected and usually buried in a sanitary landfill. 
ISba solids from medium screening are shredded and treated by anaerobic 
digestion, along with tine-screen solids. 

Settled solids (from primary and secondary treatment) can be treated 
by combinations of thickening, anaerobic and aerobic digestion, condition
ing elutriation; or with chemicals, vacuum filtration and drying on beds or 
in kilns. 

The final disposal of wet sludge is aCCOmplished by dumping or piping 
it to sea Or by incineration; dried or dewatered sludges are also inciner
ated, used as soil conditioners, or buried in sanitary landfills. 
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TREATMENT OF SLUDGE 

The water content of sludge 1s the controlling factor as to the volume 
of sludge produced. Sludge can be characterized by the type of process by 
which it was produced. The following table characterizes sludges produced 
by the various processes. 

Table F-l 

SLUDGE CHARACTERISTICS 

Process Producing Sludge 

Primary sedimentation sludge 

Activated sludge 
High rate 

Trickling filter 

Chemical preCipitation 

Digested sludge (well digested) 

• Primary 
• Primary and activated 
• Primary and trickling filter 

Percent 
Water 

Content 

94 - 96* 

95 - 97.5 

96 - 97 

95 

88 - 94 
94 - 96 
90 - 94 

* Steel, Water Supply and Sewage, pp. 5'74-575 

The Digestion Process 

Volatile Matter 
as Percentage of 

Dry Solids 

70 

45-70 

32-45 

Anaerobic organisms break down complex molecular structures of the 
solids and release much of the bound water., while obtaining nut,rients 
and energy from the, conversion of the raw solids into more stable organic 
and inorganic solids. Anaerobic sludge digestion takes place in three 
phases: 

• Acid fermentation. Soluble Or dissolved solids are broken 
down into Simple organic acids (volatile acids) with a 
decrease of pH. 
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• Acid regression. The organic acids and nitrogenous 
compounds are decomposed with an increase in pH. 

• Methane production. This occurs simultaneously with 
the first two phases. Mathane bacteria reduce the 
organic acids and other products of the first and 
second phases to produce methane and carbon dioxide gases. 

Sludge digestion accomplishes the following: 

• Reduces organic matter into simple compounds 

• Reduces sludge volume 

• Releases the remaining water more easily 

• Reduces the coliforms by 99.S percent in 30 days 

Aerobic Sludge Digestion 

This particular process functions in much the same way as an activated 
sludge unit, with the feed to the aeration tank being sludge from the 
primary and secondary sedimentation basins. This process requires adequate 
mixing and a dissolved oxygen level range of 1.0 to 1.5 mg/l. The deten
tio~ time required for treatment of sludge is from 20 to 30 days with 
removals of supernatants and sludge from the digester to maintain a consis
tent feed rate. 

SLUDGE THICKENING 

For additional information, see: 

Ch. 6, Washt'ngton State Treatment 
Plant Operator's Manual 

Ch. 1 and 7, Eckenfelder-O'Connor 
Ch. 14, ASCE STP Design 
Ch. 26, Steel 
Ch, 12, Imhoff-Fair 

This process, usually found in the larger treatment plants, precedes 
digestion, vacuum filtration, or kiln drying. Sludge thickening is used 
to reduce the liquid volume of the sludge solids which have to be pumped 
to other treatment units. These treatment units then can be smaller 
because they do not have to handle the excess liqUid. 
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'Ibere are two major types of sludge thickening operations: 

• Gravity thickening. Sludge and aerated secondary effluent 
are introduced into a basin, much like a stirred sedi
mentation basin except deeper, which allows the concentration 
of solids from flocculation by interfacial contact and 
compaction by the weight of the overlaying water. This 
method can produce a solids content of 8% or greater. 
Not all sludge combinations will work in a gravity thick
ener, and testing of sludge produced by the treatment 
process will be necessary. In some cases, the addition 
of chemical flocculant will aid in the concentration of 
the sludge. 

• notation thickening. This 1s usually used on sludges 
formed by biological reactors. This process combines 
sludge with a liqUid which has been exposed to high 
pressure and contains large amounts of dissolved oxygen. 
Under less pressure in the thickening tank, air bubbles 
from the liquid attach themselves to the sludgo particles 
and rise to the surface where the sludge is collected 
for further treatment. 

SLUDGE CONDITIONING 

For additional information, see: 

Ch. 15, ASCE STP Design 
Ch. 6, Washington State Treatment 

Plant Operator's Manual 
Ch. 26, Steel 
Ch. 14, Imhoff-Fair 

The basic processes which are used in sludge conditioning are 
elutriation and chemical conditioning • 

• Elutriation"consists of mixing thoroughly 1 part of 
sludge with 2 parts of water and allowing separation 
of about 6 hours, followed by decanting the resulting 
elutriate and drawing off the sludge. 

• Chemical conditioning consists of the addition of cer
tain chemicals to coalesce particles in sludge which 
facilitates moisture removal by filtration. Some of 
the chemicals commonly used are: 
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SLUDGE Dt~ATERING 

Ferric chloride 

Ferric sulfate 

Lime and ferric chloride 

Chlorinated coppeas 

Aluminum sulfate 

Chemical soluUons 

Polyelectrolytes 

Activated silicates 

Inorganic polyelectrolytes 

For additional information, see: 

Ch. 15, ASeE STP 
en. 26, Steel 
en. 14, Imhoff-Fair 

Some common methods for sludge dewatering are vacuum filtration, 
~~n~~~tuging, and sludge drying. 

• Vacuum Filtration is widely used in the separation of 
liquids from concentrated suspensions, sludges, and 
slurries. The basic mechanism of this process is the 
passing of a cylindrical drum which rotates partly 
submerged through a container of sludge. The solids 
in the container are agitated to keep them in suspension. 
A vacuum which is applied between the drum deck and 
filter media causes the water to be removed while sludge is 
held on the filter media. Following this process, the sludge 
1s buried in a sanitary landfill or inCinerated. The 
supern~tant can be disposed of by returning it to the 
elutriation tank or returned into the influent of the 
plant. 

e Centrifuging removes water by centrifugal force which 
tends to force the heavier solids to the outside of the 
rotating flow stream much like the spin dry cycle of a 
washing machine. 

• Sludge Drying is best suited for sludges which have been 
digested. The mechanism is that of a shallow sand filter 
for draining the sludge and air for drying in beds. The 
supernatant may be disposed of in the same manner as 
vacuum filtration liquids, 
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For additional information, see; 

Ch. 7, Rich - Unit Operations of 
Sanitary Engineering 

Ch. 26, Steel 
Ch. 15, AseE STP Design 
en. 14, Imhoff-Fair 

DISPOSAL OF SLUDGE 

The final disposal ot sludge is influenced by many factors: 

• The character and composition of the sludge 

• Availability of land for dumping of sludge cake or 
lagooning of wet sludge 

• Whether or not regulatory agencies allow Pl.P:l.Dg (deep 
water sludge outfall) or barging of sludge 

• Local market possibilities for its use as fertilizer. 

Coastal cities can dispose of sludge through barging or piping 
to sea, where still allowed. On land, it may be buried in swamps, abandoned 
quarries, and other lands which have no present use. 

InCineration of raw or digested dewatered sludge is gal.nl.ng popularity. 
At present, only larger cities are utilizing this process because of its 
added expense. In general, incineration of sludge is a wet combustion 
process in which sludge in solution or suspension goes through chemical 
oxidation processes under pressure. 
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For additional information, see: 

Ch. 14, Rich - Unit Processes of 
Sanita~y Engineering 

Ch. 15, ASCE STP Design 
C:h. 26, Steel 
Short Course - Theory and Design 
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Appendi~ H 

MAINTENANCE DATA 

This section of the manual describes the basic components of a main
~e~auce system. It describes the type of filing system which could be 
employed for maintenance data, how to set up such a filing system, and the 
type of information it should contain. 

By comparing the maintenance records at the treatment plant with this 
guide and manufacturer' s ma:lntenance schedule, the plant I s maintenance pro
gram can be evaluated, 

It is imperative that a record be kept of the service requirements of 
every piece of major equipment in the plant and when and how frequently 
service is required. Therefore, a system 1s needed to keep a complete record 
of maintenance requirements. Such a system should provide a permanent record 
of all maintenance wor.k together with the advanced scheduling of preventive 
maintenance for an entire year. The system should also provide the maintenance 
work schedule for any given day. To be efficient, the system should contain 
~lie following five files: 

(1) preventive maintenance records 

(2) the preventive maintenance SChedule for each piece of 
equipment 

(3) specifications on each major piece of equipment, the 
supplier, and where spart parts can be purchased, 

(4) spare parts inventory, and 

(5) instructions for operation and maintenance of each item 
of major equipment. 

As a first step in setting up any maintenance record system, each struc
~"re and each major piece of equipment should be assigned a file number. A 
simple means of doing this is assigning each area or each structure within a 
treatment plant a block of 1000 numbers; and each equipment item in each area 
or structure requiring maintenance can be aSSigned an individual number within 
the block of 1000. Therefore, sufficient open numbers remain to provide for 
any additional equipment which may be required within that area or structure 
in the future. The assigned numbers will serve to identify each item of 
equipment in all of the plant records described above and should also be used 
to catalog spare parts. 

Tho file of preventive maintenance requirements mentioned in Item 1 
abOve should contain one sheet for each item of plant property which 
requires periodic attention or maintenance, filed numerically. Listed 
t~~reon should be all pertinent reqUirements with respect to periodiC 
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maintenance including frequency, number of men required, and the estimated 
time of performance. These sh~e.ts are to be filed numerically as recommended 
above and maintained as a reference file. 

The file for preventive maintenance scheduling as mentioned in Item 2 
above should show the equipment number and the key information given on the 
preventive maintenance sheet, together with a specific day for the performance 
of each item of work. Space should be provided on each equipment card for the 
operator to know the work items performed and the date Of performance. A 
systematic means of pulling these cards on the dates on which maintenance 
work is required should be devised. 

The equipment data file mentioned in Item 3 above should contain cards 
with complete nameplate data for each item of equipment, These cards may 
also be used to show the type of lubricant required, together with the nature 
of any special service requirement. The cards should also be filed numeric
ally in accordance with the recommended system. 

The operation and maintenance instruction file mentioned in Item 4 
abovo should contain information relating to maintenance, operation, and 
servicing of each item of equipment. This information should be filed numer
ically in accordance with ~he recommended system. Specifically. the file 
should contain all maintenance and operation manuals furnished by equipment 
manufacturers, parts lists, 'dimension drawings, and other informative 
literature. 

In order to maintain an effective maintenance program it is recommended 
that the maintenance record system be kept up to date faithfully and consist
ently. Service requirements should be modified as eqUipment ages and flow 
rates increase. All modifications to major plant equipment should be 
~ecordo~ in the maintenance record system • 

• complete set of the as-built drawings of the wastewater treatment plant 
8~ould be available for the ready use of the plant operators. The plant 
operators should record on these plans all changes that are made in the 
Plant piping, eqUipment, and electrical Circuitry. The original drawings 
of tho treatment plant should be updated at least yearly in accordance with 
the changes made on site. 
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Proto(ol for Conducting Environmental Compliance Audits of Municipal Facilities under U.S. EPA's 
Wastewater Regulations 

. ,REGUJ.;A TORY 
REQUIREMENT OR 

MANAGEMENT 
, PRAcn.~E 

. COMPLIANCE CATEGORY: 
~UNICIl'AL WASTEWATERMAN.A9EMENT 

.. 
/ 

.. , .. 
REVlIl;WER CHECKS·." 

.". :~":.: ",' 

", : 

(NOTE: The U.S. EPA or authorized regulatory agency may require that a POTW 
with II design flow of 5 mgd or less develop II POTW pretreatment program if the 
nature or volume of the industrial influent, treatment process upsets, violations of 
POTW effluent limitations, contamination of municipal sludge, or other 
circumstances warrant, in order to prevent interference with the POTW or pass 
through.) 

Verify thallhe POTW pretreatment program includes procedure which enables the 
POTWto: 

- identifY and locate all possible industrial users which might be subject to the 
POTW pretreatment program 

- identify the character and volume of pollutants contributed to the POTW by 
the identified industria! uscrs 

- notifY identified industrial users of applicable pretreatment standards and any 
applicable requirements under sections 204(b) and 405 of the CWA and 
subtitles C and D ofRCRA . 

- receive and analyze self-monitoring reports and other notices submitted by 
industrial users in accordance with the self-monitoring requirements 

- randomly sample and analyze the emuent from industrial users and eon~uct 
surveillance activities in order to identify, independent of infonnation 
supplied by industrial users, occasional and continuing noncompliance with 
pretreatment standards 

- inspect and sample the emuen! from each significant industrial uscr at least 
once a year 

-evaluate, at least once every 2 yr, whether each significant industria! user 
needs a plan to control slug discharges 

- investigate instances of noncompliance with pretreatment standards and 
Requirements, as indicated in the rcquired reports and notices, or indicated 
by analysis, inspection, and surveillance activities 

-perform sample taking and analysis and the collection of other infonnation 
with sufficient care to produce evidence admissible in enforeement 
proceedings or in judicial actions 

- comply with the public participation requirements of 40 CFR 25 in the 
enforcement of national pretreatment standards. 

Verify that the procedures include provisions for at least annual public notification 
in the largest daily newspaper published in the municipality in which the POTW is 
located, of industrial users which, at any time during the previous 12 mo, were in 
significant noncompliance with applicable pretreatment requirements. 

(NOTE: An industrial user is in significant noncompliance if its violation meets 
one or more of the following criteria: 

- chronic violations of wastewater discharge limits, defined here as those in 
which 66 percent or more of all of the measurements taken during a 6-mo 

inis qocument is intended solely tor guidance .. No statutory or regulatory 
iII~quiromcnts ore in any way altered by any statcment(s) contained herein. 
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Protocol for Conducting Environmental Compliance Audits of Municipal Facilities under U.S. EPA's 
Wastewater Regulations 

: . 
_ . REGULATORY· : i 
REQUx,REM:ENTOR 
ld~A.GE~ENT ' 

PRACTICE-

. COMPLIANCECATEGORyi 
I\1UNICIPALWASTEWATER MANAGEMENT 

REVIEWER CHECI(S , .. 

--

period exceed (by any magnitude) the daily maximum limit or the average 
-limit for the same pollutant parameter 

- Technical Review Criteria (TRC) violations, defined as those in which 33 
percent or more of all of the measurements for each polltitant parameter 
taken during a 6-mo period equal or exceed the product of the daily 
maximum limit or the average limit multiplied by the applieable TRC 
(TRC= 1.4 for BOD, TSS, fats, oil, and grease, and 1.2 for all other pollutants 
except pH) 

-any other violation of a pretreatment effiuent limit (daily maximum or 
longer-tclllI average) that the Control Authority determines has caused. alone 
or in combination with other discharges, interference or pass through 
(including endangering the health ofPOTW personnel or the general public) 

- any discharge of a pollutant that has caused imminent endangerment to 
human health, welfare or to the environment or has resulted in the POTW's 
exercise of its emergency authority to halt or prevent such a discharge 

- failure to meet, within 90 days after the schedule date, a compliance schedule 
milestone contained in a local control mechanism or enforcement order for 
starting <:onstruction, completing construction, or attaining final compliance 

- failure to provide, within 30 days after the due date, required reports such as 
baseline monitoring reports, 90-day compliance reports, periodic self
monitoring reports, and reports on compliance with compliance schedules 

- failure to accurately report noncompliance 
- any other violation or group of violations which the Control Authority 

determines will adversely affect the operation or implementation of the local 
pretreatment program.) 

MWW.30.3. A I'OTW Verify that the program description is submiued to the Approval Authority thaI 
requesting approval of a will make a determination on the request for program approval. 
POTW pretreatment program 
is required to develop a Verify that a POTW requesting approval of a POTW pretreatment program 
program description and develops a program description whieh contains the following information: 
follow certain procedures (40 
CFR 403.9(a) through 
403.9(c), 403.9(e), and 
403.9(g). 

-a statcment from the City Solicitor or a city official acting in a comparable 
capacity (or the attorney for those POTWs which have independent legal 
counsel) that the POTW has authority adequate to carry out the programs 
described in 40 CFR 403.8. This statement shall: 

-identify the provision of the legal authority under 40 CFR 403.8(1)(1) 
which provides the basis for each procedure under 40 CPR 403.8(1)(2) 

- identify the manner in which the POTW will implement the program 
requirements set forth in 40 CFR 403.8, including the melllls by which 
pretreatment standards will be applied to individual industrial users 
(e.g., by order, permit, ordinance. etc.) 

- identify how the POTW intends to ensure compliance with pretreatment 
standards and requirements, IlIld to enforce them in the event of 
noncompliance by industrial users 

This document is intended solely for guidance. No statutory or regulatory 
requirements are !Il any way altered by any statement(s) contained herein. 
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Protocol for Conducting Environmental Compliance Audits of Municipal Facilities under U.S. EPA's 
Wastewater Regulations 

"Rl;GULATORY 
REQUIREMENT OR 

MANAGEMENT 
, PRACTICE' > 

COMPLIAN,CJl: CATiG~RY: " , 
MUNICIPAL WASTEWATER MANAGEMENT 

- a copy of any statutes, ordinances, regulations, agreements, or other 
authorities relied upon by the POTW for its administration of the Program, 
including a statement reflecting the endorsement or approval of the local 
boards or bodies responsible for supervising and/or funding the POTW 
Pretreatment Program if approved 

- a brief des(.lription (inciuding organization charts) of the POTW organization 
which will administer the Pretreatment Program. If more than one agency is 
responsible for administration of the Program the responsible agencies 
should be identified, their respective responsibilities delineated, and their 
procedures for coordination set forth 

- II description' of the funding levels and full- and part-time manpower 
available to implement the Program. 

(NOTE: The POTW may request conditional approval of the pretreatment 
program pending the acquisition of funding and personnel for certain elements of 
the program. The request for conditional approval must meet thc requirements set 
forth for the program description except that the requirements may be relaxed if 
the submission demonstrates that: 

- a limited aspect of the Program does not need to be implemented 
immediately 

- the POTW had adequate legal authority and procedures to carry out those 
aspects of the program which will not be implemented immediately 

- funding and personnel for the program aspects to be implemented at II later 
date will be available when needed. 

The POTW will describe in the submission the mechanism by which this funding 
will be acquired. Upon receipt of a request for conditional approval. the Approval 
Authority will establish II fixed date for the acquisition of the needed funding and 
personnel. If funding is not acquired by this date, the conditional approval of the 
POTW Pretreatment Program and any removal allowances granted to the POTW, 
may be modified or withdrawn.) 

VerifY that any POTW requesting POTW pretreatment program approval submits 
to the Approval Authority three copies of the submission. 

Verity that the POTW pretreatment program is consistent with any approved waler 
quality management plan developed in accordance with 4() CFR 130. 131. as 
revised, where such 208 plan includes Management Agency designations and 
addresses pretreatment in II manner consistent with 40 eFR 403. 

This document is intended solely for guidance. No statutory or regulatory 
. requirements are in any way altered by any statement(s) contained herein. 
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Protocol Cor Conducting Environmental Compliance Audits of Municipal Facilities under U.S. EPA's 
Wastewater Regulations 

REGV4\.TORY 
\ REQUIREMENT OR 

MANAGEMENT 
PRACTICE· 

MWW.30.4. POTWs arc 
required to have sufficient 
resources a qualified 
personnel to cany out the 
POTW pretreatment program 
(40 CFR 403.8(t)(3». 

COMPLIANCE CATEGORY: 
MUNICIPAL WASTEWATIi:R MANAGEMENT 

REyrEwE~ CHECKS 

VerifY that the POTW has sufficient resources and qualified personnel to carry out 
the Pretreatment Program authorities and procedures. 

(NOTE: In some limited circumstances, funding and personnel may be delayed 
where: 

- the POTW has adequate legal authority and procedures to carry out the 
pretreatment program requirements 

- a limited aspect of the Program does not need to be implemented 
immediately. ) 

MWW.30.S. POTWs are Verify that the POTW develops and implements an enforcement response plan that 
required to develop and contains detailed procedures indicating how a POTW will investigate and respond 
implement an enforcement to instances of industrial user noncompliance. 
response plan (40 CFR 
403.8(1)(5». VerifY that the plan, at a minimum: 

-describes how the POTW will investigate instances of noncompliance 
-describes the types of escalating enforcement responses the POTW will take 

in response to all anticipated types of industrial user violations and the time 
periods within which responses will take place 

- identifies (by title) the official(s) responsible for each type of response 
- adequately reflects the POTW's primary responsibility to enforce all 

applicable pretreatment requirements and standards. 

MWW.30.o. POTWs are Verify that the POTW maintains a list of significant industrial users (40 CFR. 
required to prepare and 403.3(1» and the criteria applicable to each industrial user. 
maintain a list of significant 
industrial users (40 CFR VerifY.that the list indicates whether the POTW has made a determination that the 
403.8(f)(6}). industrial user should not be considered a significant industrial user. 

MWW.30.7. POTWs with 
approved Pretreatment 
Programs are required to 
provide the Approval 
Authority with a report 
containing certain information 
(40 CPR 403.12(i). 

Verify that the list, plus any modifications, is submitted to the Approval Authority. 

Verify that POTWs with approved Pretreatment Programs provide the Approval 
Authority with a report that briefly describes the POTW's program activities. 
inc;luding activities of all participating agencies. if more than one jurisdiction is 
involved in the local program. . 

VerifY that the required report is submitted no later than I yr alter approval of the 
POTW's Pretreatment Program, and at least IInnuillly thcreafter. 

Verify that the report includes, at a minimum, the following: 

-an updated list of the POTW's industrial users, including their names and 

This document is intended solely for guidance. No statutory or regulatory 
requirements are In any way altered by any statemerit(s) contained herein. 
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Protocol for Conducting Environmental Compliance Audits of Municipal Facilities under U.S. EPA's 
Wastewater Regulations 

REGULATORY 
REQUIREMENT OR 

MANAGEMENT 
PRACTICE 

COMPLIANCE CATEGORY; 
MUNIqPAL WASTEWATER MANAGEMENT 

REVIEWER, CHECKS . 

addresses, or a list of deletions and additions keyed to a previously submitted 
list, including: 

- a brief explanation of each deletion 
- which Industrial Users are subject to categorical pretreatment Standards 

and specify which Standards are applicable to each Industrial User 
- which Industrial Users are subject to local standards that are more 

stringent than the categorical Pretreatment Standards 
-the Industrial Users that are subject only to local Requirements 

-a summary of the status of Industrial User compliance over the reporting 
period 

-8 summary of compliance and enforcement activities (including inspections) 
conducted by the POTW during the reporting period 

- a summary of changes to the POTW's pretreatment program that have not 
been previously reported to tbe Approval Authority 

- any other relevant information requested by the Approval Authority. 

MWW.30.8. POTWs arc Verify that records are kept of all information resulting Crom monitoringaetivities. 
required to keep specific 
reports (40 CFR 403.12(0». Verify that the records include for all samples the following information: 

MWW.30.9. POTWs which 
are required to collect whole 
effluent toxicity (WET) data 
IllLlS& meet specific 
r~qlJiroments (40 CFR 
122.210»· 

- the date, exact place, methods, and time of sampling and the names of the 
person or persons taking the samples 

- the dates analyses were performed 
- who performed analyses 
- the analytical techniques, methods used 
- the results of the analyses. 

Verify that records are kept for 3 yr. and are signed and certified by the equivalent 
of a responsible corporate officer. 

(NOTE: Many new and existing POTWs (with approved pretreatment programs 
or meeting certain other criteria) are required to collect WET data for submission 
to the permitting authority at time of application or re-application for an NPDES 
permit.) 

VeritY that the following POTWs provide the results of valid whole effluent 
biological toxicity testing to the Director: 

- all POTWs with design influent flows equal to or greater than one million 
gailons per day 

- all POTWs with approved pretreatment programs or POTWs required to 
develop a pretreatment program 

This document is intended solely for guidance. No statutory or regulatory 
requirements are in IIny way altered by any sIatcment(s) contained herein. 
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Protocol for Conducting Environmental Compliance Audits of Municipal Facilities under U.S. EPA's 
Wastewater Regulations 

COMPLIANCE CATEGORY: 
MUNICIPAL WASTEWATER MANAGEMENT 

REGULATORY 
REQUIREMENT OR 

MANAGEMENT I REVJEWERCHECKS 
PRAcT1CE 

" 

(NOTB: In addition to the POTWs listed above, the Director may require other 
POTWs to submit the results oftoxicity tests with their permit applications, based 
on consideralion of the following factors: 

-the variability of the pollutants or pollutant parameters in the POTW effiuent 
(based on chemical·specific information. the type of treatment facility. and 
types of industrial contributors) 

- the dilution of the effluent in the receiving water (ratio of effluent flow to 
receiving stream flow) 

-existing controls on point or nonpoinl sources. including total maximum 
daily load calculations for the waterhody segment and the relative 
contribution of the POTW 

- receiving stream characteristics. including possible or known water quality 
impairment. and whether the POTW discharges toa coastal water, one of the 
Great Lakes, or a water designated as an outstanding natural resource 

- other consideratio9s (including but not limited to the history of toxic impact 
and compliance problems at the POTW). which the Director determines 
could cause or contribute to adverse water quality impacts.) 

Verify that POTWs required to conduct toxicity testing use U.S. EPA's methods or 
other established protocols that are scientifically defensible and sufficiently 
sensitive to detect aquatic toxicity. 

Verify that testing has been conducted since the last NPDES permit reissuance or 
permit modification under 40 CFR 122.62(a), whichever occurred later. 

Verify that all POTWs with approved pretreatment programs provide a written 
technical evaluation ofthe need to revise local limits under 40 CFR 403.5(0)(\) to 
the Director. 

"his document is intended solely for guidance. No statutory or regulatory 
requirements are in any way altered by any statement(s) contained herein. 
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..(vIISS - Premiu...'n Pay Page 1 of I 

Premium Pay 

Premium pay refers to additional pay authorized by Title 5, United States Code, for QIIJ2I1!n~, !ll9b.~, b.Qlidt;ly, 
.SI,![lQ?"y ~o..~, and other types of work. Department of Army is authorized to determine an employee's 
entitlement to premium pay. Refer to the menulindex for specific types of work ordered or performed for wh ich 
premium pay is authorized. . 

Employees may be paid premium pay only to the extent that the payment does not cause the employees 
aggregate of pay for any pay period to exceed the maximum rate for GS-15. Compesationary time off may not 
be granted when payment for the extra work at the overtime rates would be improper. 

Tl!l~1 authority to order or approve overtime is delegated to the commander of any activity that employs civilians. 
C:,pmm",ders may deSignate other officials to act for them in ordering and approving overtime. A copy of 
overtime authorizations must be retained for audit purposes. Court of claims decisions have held that when 
employees have been "induced" by their supervisors to perform overtime in order to effectively complete their 
assignments, this overtime was held to have been "offcially ordered or approved." It is necessary in this 
connection to determine whether an iilPproving official ordered or induced the work to be performed. 

fR~fer~~~~~"""-- --.----.--.-... -.--.--.-.-----... -.-....... __ ... I reratea~ l 
,_\t~~~~rRe9UfatiQ.~: Titie 5, Cfi-5,,§;2"'SUbpart'E;-cna.'pier5'56:s'Ubpartj(t~HaPtel T0p"ics..._ .. _ 

,S .. gqde: Title 5, Chapter 55, Subchapter 5 

.. _ ..... ____ ._ .... __ .",-_,,_"_' __ " . __ ..... _______ ._ .... __ ... _._. __ ... I 
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NPDES Permit Quality Review Checklist - For POTWs 

Pre-Review Information 

Respollse Comment 

I. NPDES Permit number of facility 

2. Name offacility: 

3. Permit Reviewer (Last Name) 

4. Date of review (MM/DD/YYYY) 

S. Is the draft permit complete? (YIN) 

6. Is the fact sheet complete "I (YIN) 

7. Did the State provide all appropriate supporting information (e.g., permit application, 
supporting documentation)? (YIN) 

8. Reviewer obtained PCSIDMR data for last 3 years (YIN) 

9. Reviewer examined previous permit, application, and fact sheet (YININA) 

10. Reviewer examined all pertinent file information (YIN) 

II. Reviewer notified other Regional offices of reissuance (YIN) 

FaciUty Information 
Response Cornmelt 

12. Are aU outfalls (including combined sewer overflow points) from the POTW treatment 
facility properly identified and authorized in the permit? (YIN) 

13. Does the record or permit contain a description of the wastewater treatment process and 
discharge point? (YIN) 

14. Does the record or permit describe the physical location of the facility? (YIN) 

IS. Does the record or permit provide a description of the receiving water body(s) to which the 
facility discharges? (YIN) 

Permit Cover Page/Administration 

Response Comment 

16. Does the permit term exceed 5 years? (YIN) 

17. Does the permit contain specific authorization-to-discharge information (from where to 
where, by whom)? (YIN) 

18. Does the permit contain appropriate issuance, effective, and expiration dates and authorized 
signatures? (YIN) . 

Effiuent Limits 

NPDES Pennil Number_. 



General Elements 
Response Comment 

19. Does the record describe the basis of final limits in the permit (e.g., that a comparison of 
technology and water quality-based limits was performed, and the most stringent limit 
selected)? (YIN) 

20. Does the record indicate that any limits are less stringent than those in the previous NPDES 
permit? (YIN) 

21· If yes, does the record discuss whether "antibacksliding" provisions were met? (YIN) I 
!tlClhnfI)J0ItP •• ed Emuent Limits (POTWs) f 

Response Comment 

R Docs the permit contain numeric limits for Li.!J. of the following: BOD (or an alternative; 
c.g., CaOD, COD, TOC), TSS, pH, and percent removal? (YIN) 

23. Are percent removal requirements for BOD (or BOD alternative) and 'fSS Included, and are 
they consistent with secondary treatment requirements (generally 85%; or modified in 
accordance with 40 CPR Part 133 allowances)? (YIN) 

24. Are technology-based permit limits expressed in appropriate units of measure (i.e., 
concentration, mass, SU)? (YIN) 

25. Are permit limits for BOD and TSS expressed in terms of both 30-day (monthly) average and 
7.day (week.ly) average limits? (YIN) 

26. Are any concentration limitations in the permit less stringent than the secondary treatment 
requirements (30 mgJl BODS and TSS for a 30-day (monthly) average and 4S mg/I BOD5 
and TSS for a 7~day (weekly) average)? (YIN) 

26a. If yes, does the record provide a justification (e.g., waste stabilization pond, trickling 
filter, etc.) for the alternate limitations? (YININA) 

Water QuaUty-Based Effluent Limits 
Response Comment 

27. Does the record indicate that the receiving water is impaired (i.e., that the receiving water is 
listed on the State's 303(d) list)? (YIN) 

27a. If yes, does the record indicate that a TMDL has been COMPLETED for the receiving 
water? (YININA) 

27b. If yes, does the record indicate that any WQBELs were derived from a completed 
TMDL? (YININA) 

27. Does the record describe (list) the designated uses of the water body to which the facility 
discharges (e.g., contact recreation, aquatic life use)? (YIN) 

28. Does the record provide effluent characteristics for each outfall? (YIN) 

29. Does the record document that a "reasonable potentia'" evaluation was performed? (YIN) 

2 
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298. If yes, does the record indicate that the "reasonable potential" evaluation was 
performed in' accordance with the State's approved procedures? (Y ININA) 

30. Does the record describe the basis for allowing or disallowing in-stream dilution or a mixing 
zone? (YIN) 

31. Does the record present WLA calculation procedures for all pollutants that were found to 
have "reasonable potential"? (YININA) 

32. Does the record indicate that the "reasonable potential" and WLA calculations accounted for 
contributions from upstream sources (Le., do calculations incluc;lc ambientlbackground 
concentrations)? (YININA) 

33. Does the permit contain numeric effluent limits for all pollutants for which "reasonable 
potential" was determined? (Y ININA) 

34. Are all final WQBELs in the permit consistent with thc justification andlor documentation 
provided in the record? (YININA) 

35. For all final WQBELs, are BOTH long-term (e.g., average monthly) AND short-term (e.g., 
maximum daily, instantaneous) effluent limits established? (Y ININA) 

36. Are WQBELs expressed in the permit using appropriate units of measure (e.g., mass, 
concentration)? (YIN) 

37. Does the record indicate that the permit will allow new or increased loadings to the receiving 
water? (YIN) 

37a. If yes, does the record indicate that an "antidegradation" review was performed in 
accordance with the State's approved antidegradation policy? (YININA) 

Monitoring and Reporting Requirements 

Response Comment 

38. Does the permit require at least annual monitoring for all limited parameters? (YIN) 

38a. If no, does the record indicate that the facility applied for and was granted a 
monitoring waiver, AND, does the permit specifically incorporate this waiver'? (YIN) 

39. Does the permit identify the physical location where monitoring is to be performed for each 
outfall? (YIN) 

40. Does the permit require influent monitorigg for BOD (or alternative) and TSS? (YIN) 

41. Does the permit require testing for Whole Effluent Toxicity? (yIN) 

3 
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. Special Conditions 

ResPGllSe Comment 

42. Does the pennit include appropriate pretreatment program requirements? (YININA) 

43. poes the pennit include appropriate biosolids use/disposal requirements? (YININA) 

44. Does the pennit include appropriate storm water program requirements? (Y ININA) 

45. If the permit contains compliance scheduJe(s), are they consistent with statutory and 
regulatory deadllines and requirements? (Y /NINA) 

46. Are other special conditions (e.g., ambient sampling, mixing studies, TIErrRE,BMPs, 
special studies) consistent with CWA and NPOES regulations? (Y/NINA) 

47. Does the pennit allow discharges from Combined Sewer Overflows (CSOs) 'I (YIN) I 
47a. If yes, does the permit require implementation of the "Nine Minimum Controls" ? 

(YININA) 

47b. If yes, does the permit require development and implementation of a "long-term control 
plao"? (YININA) 

47c. If yes, does the permit require monitoring and reporting for CSO events? (YIN) 

48. Does the permit allow/authorize discharge of sanitary sewage from points other than the 
POTW outfa!l(s) or CSO outfalls [i.e., Sanitary Sewer Overflows (SSOs)}? (YIN) 

Standard Conditions 

Response Comlllent 

49. I Does the permit contain all 40 CFR 122.41 standard conditions? (YIN) 

Ust of Standard Conditions - 40 CFR 122.41 · MonilQring and records 

· Signatory requirement 

· Duty 10 comply · Reponinll requirements 
Duty to reapply Planned change 

· Need 10 huh Of reduce aClivity not a defense Anlicipnted noncompliance 

· Duty 10 miligalo Transfers 

· propcr08t.M Monitoring repotlS 

· permil aCliont Compliance schedules 
• pwpony righls 24 hOur reponing 

· Pull' III provide information Other non.compliance 

· Inspe'lions and COlry · Bypass 

· Upset 

50. I Does the permit contain the additional standard condition for POTWs regarding notification 
of new inlrOQIICCIOfi of pollutants and new industrial users [40 CPR 122.42(b)J? (YIN) 
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FY01 ANNUAL WORK PLAN ,---_. '- -- -----------.-.-~----- ----------~.--~------------~------.-.-- ---

WATER PROGRAM 
--

LONG RANGE GOAL ANNUAL OBJECTIVE PROJECT MECH REQ PHASE METRIC DRIVER 

Iilialntain Compliance % reduction in ISO 14000-
I with NPDES Permit -Reduce 1&1 'wastewater flow monito.~~~L ____ ~C?!!t!act ____ 25,000 J_UN l&! NPDES permit 

-Track and facilitate permit if: 
Obtain new NPDES permit application in-house permit status NPDES permit 

---------- ----"#of reports of-----------.l.t." 
contracU sheen on pr 

____ . ________ Corr:!.e.!Y with SWPPP ;Implement stormwater BMPs supply buys 15,000 SL receiving waters NPDES permit 
---- ------------------ ---~# of inspection -~SWPPP =-180-

iinspect stormwater sites . in-house X _reports 14000 
----.. ------------------ _ Update and Mainlaln --------.---------- ------ --------------.-------

:Stormwater Pollution 
1_____ - ___ ____ ·Prevention Plan _____ cont~. - 50,Ooo.-tJOV ___ . SW~~_ ----'"J. 

Comply with NPDES , .,.-0 
__ ~ ___ .Lpermit conditions ______ ·WW certifi~tion tral~!l~_; ____ ~56 ____ 5.0Qg~ SL ____ !~pen_t ___ . WA~ _______ _ 

Change to Multi~Sector 
General Permit for 

1 ______ .___ _ ___ _ ______ ~torm_w_a_t_e_r ____ . in-house ______ 1_0_,O.9.2~~ ______ . _______ ·N_ePE~ __ ~ 
in-
house/contra 

_____ . WWTP lab analysis ct . 40,0008LDMRs NPDES permit * 
Visual-storrTlwater ------moniton-rlg------------------ ---.. ---------. 

___________ . inspections _ :team__ SL DMRs __ ~E.~'permit ~ 
__ -l1.,::.8.tormwater lab analysi~ ___ contract_ 2,000 SL . _____ . 

. Brush removal at outfa/ls f;lfld 

-------------- ;1E;Jndfill#5 Icontract ____ 21,000:OCT ______ ....:...:.:~=...;..J.:... 

_ _______ __ ,Evaluate new DMR software in-house JAN 
: Comply with Federal ------
Facilities Compliance Upgrade Stormwater 

._~.9!.~~ment _I!eatme~~cjJities _____ E~.!l..tr~ct ___ 1,500,OOO.NOV 
Divert stormwater runoff @ 

;GAAF' contract 170,OOOAUG 

decision 

______ FF.~~ ____ .. ..sI_ 
FFCA 

·V);Jv2~~~ . 
i.: .,_ MI1.. n'\@.c.~~ 

'*/11~ 11 . ~~-;t;;-luv/-r;) f~ 
~fP~"- !/ . 

... -; nO 

~ 



construct treatment facility at 

outfall #4 MCA j( FFCA 
=~Comply with State -------~=--

Biosolids Permit 

--._-

Obtain State Biosolids ---.--.. -----------.----.. -.------.--------.•. --.------.• ----

Permit .__ traE~eermit ap.p.!!~tion . __ ~use ___ x ____________ .'!!AC 173-308 
Manage biosolids sludge disposElcontract contract 50,OOOSep . tons disposed WAC 173-308 

Sludge testing and .------ # missed 
monito~ contract 6,000 SL suspenses 

-. penTi1tfees--- 12,000$ speilt-
Prepare and submit annual--------·------···-'-----· 

______ ..,.Rc.,;e.,..po.:..:..;rt=ing biosolids report 
Improve Biosolids QualitY--------

in-house ___ .. __ f_EB_...-!L~ly p~~u2.L_.~~~1!~309 

'-Reduce Pollutionana------··-----------. ------ . __ .... _- ---------·------EconomiCs=---· 

Enhance 
Environmental Health . Develop and implement an CERL \ in-

NPDES permit -
non-point 

___ 8;::;nd Sa~ _____ . ___________ OWS m~r.!!~ance plan ___ hous~ ___ c_-------_--_~-~roduct __ ...-::source control 

Protect Surface Water 
._. ___ Quality ___ . ______ . ________ . __ . __ . __ . ________ . _______ . __ ._ 

Stewardsh-ip:
Public health -
WAC 173-201 

.-----.. - ----. ---. '-Stewardship:

Public health -
'Surface Water Monitoring Water Quality Monitoring in-house 2,000 .' WAC 173-201 

- : FlowMOr1iforing---·--~irl-hoLise-~·--2)50o-·----------------.---.------
-Ic-m-p-ro-v-e-s-urface water flow;channel imprOvements~-' . --.. ----.. -------------cWA:.fi06d.----
. regimes Murray Creek contract 40,000 AUG control 

_ Culvert~FerreliMafsh contract ----, o;oooJO[- stewardship - -.-
~uiVert,FlanderLake---·-COntract -~---1(f60OJDN--~------stewardship--

. Demo creosote bridge, • ---- -.------ .-

Indian Creek contract 12,000 AUG WAC 173-20 
------·----------Clear charmer, Sequalitchew . - i .--.--.-----

Creek - contract 50,000 JAN stewardship 
Watershed (safmon -.----. -.-.. ------------ ------.----.--.-._-----.. --.-----.----. 

habitat) restoration Watershed (salmon habitat) 
. projects restoration projects contract 20,000 JUL 

ESA; 
stewardship 



'-. ProtecrGroundwa1er ._- ----- ------_ .. -- _ ... -~.-- ' .. - --------.-.--~.- ---------.---.-------.-.--.----.-------------.---~, 

Quality _________ ~ ______ . __________ ... _________ . __________ . ___ . ___ _ 

Assess impacts from 
• munitions 

,GW monitoring at impact 
areas 

monitoring 
team 
monitoring 
,team 

60.000'SL 

2,500 

.ISO 14000; 
WAC 173-340; /& 
WAC 173-201a; "t. 

test results Trainj~~p.!~ 
'RCRA Part B Js... 
Permit ~ 

'GW monitoring at YTC 
Range 14 

.-.--- ---. 'Investigge ASP weir for 

Assess and remediate 
contaminated sites ._----- -......,-- . 

possible munitions 
contamination 

,contract ~ 
GW monitoring at 10A33 COE 60,000 OCT test results WAC 173-340 
---------.--,.-------- - . -------·---WAC173=351:-

Monitor GW quality at monitoring TPCHD solid ". 
I!;]ndfill #5 r~w monitoring at Landfill #5-:.teE;]r:n 32,000 SL ___ w_as_t~_p~!ffijt_ 

Assess Problems at well 88 . WAC 173-351 .---'-.--.-----._-._------------. _·--,·---··--·-----'------·-··------ClassO·--··-
,. __ . Field GW monitoring team GW team supplies . purchases 15,000 SL .. . requirement 
-- ---------Assessopen-cover--------·---'-------'---- -------. -. --Ciata-------···--·-·-··· 

__ ,_--:~~e.!!l.ative _______ ,Mandt~ ORI~.~.Project ___ .ORISL_._. __ ._15.000 SL accumulated :§teward~!p ... ,_ .. 

lII!~iJ,lJ'm~f;'I~h;Q.r·jJlki9g . 
'. w:.,terQuality -I? 

----_. __ .. _-_. __ ._------------._- - _ .•.. _---------_._.-

SDWA-WAGJ 
# of compliants :246-290·' 

--'-- - ·---------~WAC 246-290-

.Seq lake level 4 

# of incidents of management" 
SOl:Jree Water,. Prot~ctiQJli .---"-_._-- ---- Improve Segu§litcheVt:'.~eir contract OCT contam!natj~!an~ ____ _ 

beaver control USF&W 
.. --.----. --_._---- level 

WAC 246-290 -
Seq lake level 
management 

__ ..2la l}_. __ . --..... . 



I--"--~'~ 

1-0-

- ~~t.fc'lfc~ts; ,-7? 

ComplY wittHl!inking water-Sow",:-~' I 
.permitcondifiotJ~Conductmandated traInIng CC . 0,000.. :P spem 2«t-290 .--------------------.------------ --- -.-------.. '---sowA""-'wAt:;-

Conduet required testing_. cont~ ._ . ___ l~Q.9.2. _____ ._. test results ----- -:~~~ WAC It 

Cross-connection control 
Prepare Consumer 
-Confidence Report 
permit fees 

contract ___ .1Q!0003 . ___ ~_~.e.~I]~___ :240·290 

in-house 1 Q,2.QQ2_._Ji.~~....eroduct _~DWA -'- ___ _ 
9,000 ~~.ent .• DOH permit .-:, 

__ J~P:f~~i:~~:~m_._v ____________________ ~ __ __ 
-----_._-------------

~ .:~~(;:~.:; : Water Program professional 
Tr"lin Personnel d~ve!opm~.!..!..rainJ!1JL... ________ . _____ .. _. __ 5_,~.Q9_. _ __________________ . ____ ....... _._ 
Create Comprehensive Stewardship -
Surface Water Comprehensive Surface Public health -

__ . __ . Management Plan .Water Management ~~ __ new process WAC 173-201 . 

-
Comply with Solid TPCHD solid .~ 

Waste Permit _ waste permit ~ 
·-----Pi-eparequarter1Y~md·annuaf----------------timeiY,-·----=WAC173-351-.::-

Meet reporting GW monitoring reports for acceptable TPCHD solid ~ 
requirements landfill #5 in-house _____ 2,000 _____ product ____ was!~ pe.!..~t __ 

-_._------------_._------_._-------- -~----.. ----.----------.----------- -- _._ .. 

Total 
_--:-_____ -;;. . _____ Requirement 2,301,500' __ ._. __________ . ____ ._ 

-----._---

uFrf' 157,500 ---- ---





GOVERNMENT VISA CREDIT CARD UNIT SUPPLIES 

REQUEST/RECEIPT INFORMATION 

'1, REQUEST tHj: FOLLOWING ITEMS BE PURCHASED WITH THE GOVERNMENT CREalT CARD: 

IT~ DESCRIPTION OTY UNIT PRICE 

2, SOURCE OF SUPPL YISERVICE 

, (b)(6) 
I 

/ 

/If/ 

/() /-/ /"" 

'--" -7 / (." " ' ( 

TOTAL PRICE 

PHONE NO. 

SIGNATURE OF APPROVING OFFICAL 

l.lhil6c=J I (b )(6) ! 

DATE I / 

, I 

TOTAL PRICE 

t-r f • 

DATE 

EXHIBIT 6 
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CART 

Please create an accoUllt or Sign in. 

~~ We pledge to h~lp you get the best ~icture for your HDTV. Learn how . 

V Type 

ma Flat Panel 
Flat Panel 

e(;tion 

bo 

elheld 
It Proje(;tors & 
,ens 

'rice Range 
;ize 

Iranel 

'remium TVs 
;{~)~;l"j.\~~;ii 

CONSIDEIl 

$<1"9 - 30nw 2.1-
Home Theater 
"m with 
jre.sive-Scan 
ICD Player 

1100 
Prke: $509.99 

Sale Now: 
: price in cart 

/ 
I , ~ . 

, , . J V 

o 'I1IW MO~ r PHOTOS 

Whether you 're catching up with the latest episode of 
your favorite 1V show or checking your e-mall.this sleek 
flat-panel LCD HOTV can handle it. The crisp and 
stunning high-definition picture creates a stellar 
entertainment experience. 

T"'=:" Learn more about HD1V. 
Reg. Price: $1,799.99 

OnSa Now: ~ 
See price in Co 1"17'1 Learn more about S.lmsung High-Design LCD 

.f On Sale 

,10"10 Off Wall 
v Muunt Ofter . 

10% Off Bose 
,I Speaker Sy»rem 

Offer 

.! Free Shipping 

.( GIft bV '~ail 

limited Delivery 
Availability. 
Che(.~ D" !ivery 
ilviliiai)ihty . 

Steore Pi<:k'~p~ 
Av~dable lI~ Hlost 
stores ~t-! I ~~fl 
1)0::1t·.1r1\:·, 1 ~.ror~ 
,1vc i:abH1ty 

HDTVs. 

• Built-In HOTV Tuner: Add HD-capable antenna to 
receive over-the-alr high-definition broadcasts, where 
available. Optional set-top box required for hlgh
definition cable or satellite programming. 

• HOMI inputs provide an uncompressed ali-digital 
audio/video link for the highest-quality connection and 
supports copy-protected HO broadcast content 

.. 1366 x 768 pixel resolution with built-in image scaler 

More Options 

Protect your Investment with a S{!rvice PIM. 

Do you have all the accessories you need? 

" Compare with products in this pricH range. 
Vi€:w printable version. 

Product Features 

16:9 wldescreen aspect ratio delivers a dnema-style 
entertainment experience 
DNIe (Digital Natural [mage Engine) circuitry provides 
enhanced detail and contrast, video noise reduction 
and white-balance enhancements for an amazing 
picture 
Ultrafast 8 [LJ response time 
Wide 1780 horizontal and vertical viewing angles make 
ev~ry seat the best in the house 
High brightness (500 cd/m2) and Incredible contrast 
(4000:1) for an arresting viewing experience 
30 Y/C digital comb filter delivers state-of-the-art 
detail and color enhancement 
Two lOW hidden bottom speakers with O.A.C.S. (Dual 
Acoustic Chamber System) provide outstanding sound 
quality 
SRS TruSurround XT delivers a virtual surround sound 

Prolect 
Your 

Investment 

learn ,.1ort> 

: Get help finding 
: the right TV with 

Ollr Product Findl?!" 
" '. - - , 

j Need help? 
, C(IIIJ800 276510. 

~:;:~ 
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GOVERNMENT VISA CREDIT CARD 

REQUEST/RECEIPT INFORMATION 

SUPPLIES -?< DATE 

SERVICE 

1. REQUEST THE FOLLOWING ITEMS BE PURCHASED WITH THE GOVERNMENT CREDIT CARD: 

ITEM QEi$CRIFTION QTY UNIT PRICE. 

(/ / /, P," //(-iJ·,:1' i'':: ;I)ufl~-/ '/ I ;;If);;::" , 

II 

2. SOURCE OF SUPPl Y/SERVICE 

COMPANY NAME 

COMPANY ADDRESS 

poe //;//."' 
) 

SIGNATURE OEf{9:ltJESTOR 

l(b)(6) 

I 

I 'rJ; j j .'vr /,~'.. li)/" Il::£,c/'7J,"' I 
0"''1 ,j I 

I( II;:£: k:;C /(8 ,:/~~ /1 
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TOTAL PRICE 
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PHONE NO. 

SIGNATURE OF APPROVING OFFICAl 

i (b)(S) I i (b)(S) 

TOTAlPRICi 

i/'~ 
~. 

DATE 
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I DVDs, Books and other Human Resource Solutions: Product Search Page 1 of I 

Idll8t "',rcb 
You can search by keyword In the field below. Please use a single keyword, phrase or the exact title. You 
can also use the Advanced Search feature by clicking on that tab. This will give you the ability to search for 
products by format (such as VHS, book or DVD), training categories, versions and product collections. 

KEYWORD SEARCH ADVANCED SEARCH 

Ino injury • 
Featured Products " New Releases I 

!'lQjNJURY..N.Q AQ.C!QfNn 

f ~ Discover how near misses can add up to major accidents. 

Search Tip: 

tMJ-J!t,LURY.lJP...ACCIOE;NI? ~sec.PNILSRlJJOt{/·! ·K ----... ~; ... -.- .~~~.- .. ---' .... _---
Update of a major Safety Best Seller Illustrating that workplace incidents that are near misses must be reported and 
addressed. 

If you are using our online search feature and you know the exact title that you are looking for, please type 
It In the field. If you don't know the exact title, please type In a distinguishing keyword Instead of a phrase 
that may not match a title exactly. For example, If you are looking for "Give 'em The Pickle" and you don't 
remember the exact name, just type in "Pickle." 

~:lIwww.leamcom.comlproductSearch.do?kev=no+iniurv&cat=&coll=&vp.r=~fint=.0-tp.yt= ')', rHl{\'7 



, DVDs, Books and other Human Resource Solutions: Product Search Page 1 of2 

IIII,et'"rch 
'Q/.i1 ~n search by keyword in the field below. Please use a single keyword, phrase or the exact title. You 
~n II ........ ~e Advanced Search feature by clicking on that tab. This will give you the ability to search for 
rfoducts bV tql\"m,,~ (such as VHS, book or OVO), training categories, versions and product collections. 

Search Tip: 

KEYWORD SEARCH ADVANCED SEARCH 

I confjn~d space II 
Featured Products .1 New Releases 

"ria video discusses the potential dangers of confined space entry and shows how to enter confined spaces safely. 

To avoid serious hazards associated with a confined space entry, employees must be quick-thinking and fas!-acting 
with their response. 

This dynamic program uses the USS Atlanta, a United States Naval submarine, and Its crew as a dramatic 
packdrop to compare the dangers of working in a submarine to that of working in a confined space. 

JnvestiQates two real confined space accidents .- what happened, what went wrong and how they could have been 
prevented. 

Will help protect your employees from the dangers of working In confmed spaces . 

. ~:,::,.::':-':.:., .. , 

;( .. ( 

The first module of the Confined Space Training Program. 

If you are using our online search feature and you know the exact title that you are looking for, please type 
It In the field. If you don't know the exact title, please type In a distinguishing keyword instead of a phrase 

./www.leamcom.comJproductSearch.do?kev=confined+space&car-:=&coU=&ver=&fmt=&text= 215/2007 



· DVDs, Books and other Human Resource Solutions: Product Search Page 1 of2 

1I/111:11111mb 
H '-

ou can search by keyword In the field below. Please use a single keyword, phrase or the exact title. You 
an also use the Advanced Search feature by clicking on that tab. This will give you the ability to search for 
Iroducts by format (such as VHS, book or DVD), training categories, versions and product collections. 

KEYWORD SEARCH ADVANCED SEARCH 

I tag • 
Featured Products New Releases 

This program covers the purpose of lockout· tagout, the hazards associated with the accidental release of stored 
energy, proper lockout - tagout procedures for attaining zero energy state, proper startup procedures and special 
situations. 

This program helps solve the mystery of lockoutltagout by focusing on the basics. 

--_.- ----- ...... -.-." .. ------..:::-.~ -. -.... 

./ < ,.,fl-Q~QUIJI.A.GQY.T;.B.~I..,J~eAL.~LIFe /' l:,ifffi'fi3!II 
........ "'\"Tfi1S videO program wili llli]you'oompfy willi 'OSH;; LockouVT agout Standard (1910.147). 

Search Tip: 

Injuries and accidents can be prevented and lives can be saved when signs, tags, labels and placards are used 
properly. This training package Includes a 17-minute video, Trainer's Manual with reproducible participant material 
and is an effective way to reinforce what employees see everyday. but don't often heed. 

If you are using our online search feature and you know the exact title that you are looking for, please type 
It in the field. It you don't know the exact title, please type In a distinguishing keyword insteCl;d of a phrase 
that may not match a title exactly. For example, If you are looking for "Give 'em The Pickle" and you don't 
remember the exact name, just type in "Pickle. II 

215/2007 
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ex;>erience; auto volume leveler 
Ultraslim (3-2/5" deep), lightweight design is ideal for 
wall mounting; swivel stand for added convenience 
Progressive scanning maximizes the picture quality of 
progressive-scan OVD players, set-top boxes and 
digital video recorders 
USB input for quick connection of a digital camera or 
other USB devices; PC Input allows the TV to function 
as a high-resolution monitor 
Inputs: 2 RF, 1 component, 2 S-video, 2 compOSite, 2 
HOMI, 1 PC S-sub, 1 RS232C, AN 

'1 Outputs: 1 sound monitor, 1 optical sound, 1 
headphone 
V-Chip parental controls keep children from being 
exposed to undeSirable material 
Other convenient features include auto channel search, 
multilingual on-screen displays, still picture, picture-in
picture, optimized game mode and sleep timer 

Product Details 

Warranty Terms - Parts 

Warranty Terms - Labor 

Product Height 

Product Width 

Product Weight 

Product Depth 

TV Type 

Ser''':l11 Size 

Aspe<;t Ratio 

Oispli'lV Type 

BUilt-In Player 

Buiit-In~ _DVR 

Digit<,1 Cable Ready 

Digital Capabilities 

Maximum Resolution 

1 year 

1 year 

28-1/10· with stand (25-9/10' without) 

39" 

50.3 Jbs. 

12-4/5" with stand (3-2/5" Without) 

LCD flat panel 

40· 

16:9 

Flat-panel LCD 

No 
No 
No 
HO built-in 

1366 x 768 

Vertj<;a/ Scanning Lines (Native 768 
~lorJe) 

Contrast Ratio 

Brightness 

Comh Filter 

f-Ieol<l Card Slot 

USB Slot 

Digital ConvergcllCC 

Picture-In -Picture 

HOMllnputs 

DVr b!)uts 

SwVj(~e(J In(>uts 

Cr;01jJoncnt Video Inputs 

(omllelsite Inputs 

RGB hputs 

PC Inputs 

RF ,mtenll6 lnput 

H",,,dpllOne .l<1cks 

Watl:s/(hililnel 

Speakers 

Sound Leveler 

Language Options 

V-Ol/P 

Sle·~p!.<\larm Timer 

Ch'l'In.;:1 Lal/ellflg 

PRODUCT SUPPORT 

4000:1 

500 cd/m2 

3D Y/C 

No 
Yes 

Yes 

Yes 
2 

No 
2 

2 

No 
1 

2 

1 

lOW 

2 

Yes 
English, French, Spanish 

Yes 

Yes 

Yes 

MORE BEST BUY SITES ... 
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GOVERNMENT VISA. CREDIT CARD' i UNiT iisUPPUES ' bATE "'--L -: 
i REQUEST1RECEIPTlNFORMATiON I ~q~ S-~ tSERVICE ;' -.l.f5Q .f...~, 
!to - - ! ... -- -,-,-..I~-- ~=c __ .~~~; l 1 REQUEST THE FOLLOWING ITEMS BE PURCHASED WITli THE GOVERNMENT CREDIT CARD: ' 

~ ITEM DESCRIPTION I .::Q:..:,TV.:..,' -+1 __ ..::U.:.:N:..;.IT..:..P.:.:R::..::IC:.::E~_I!--.:.T.::;O.:.:.TA::!!:L:..:.P..:.:R~IC:.::E~_: 
i - i I 

-------+----:--.!:------~'-:--:::--...",-.,----.. : 
l----t--, +--t~~~~----------.J-I, .I-I··------!i

l 
'3(\ t Cfl· 

i -----' . ______ \-________ j 

I r r ~ 
j--------: 

~--~------------------------------------+-.---+,----------+l---

!-_+-_________________ .........JL.........-=:=J_, ___ . __ ~i---------
, 1 

~---+-------------------------------_____ ~~---L- ____ ~---------
'-------+---------------------......;.-... ~ ! , I i '----+\ _____________________ l. __ ....L....._ ' __ -+1 _____ .. _ 

t r--+--I: __ ----l---1-, 0\ --!------------[ 

II--t-~ -:-=_:-=--=--=--=--=--=--=--=--=--=--=--=--:I----!--I __ --!-I_._~ 
~1:_.:~:I __ :.:_: .. -.:---:------~~--__ -~~AL,~,.~.::_=~ __ ~ _: 
'
I., 2, SOURCE! OF SU?Pl YfSERVICE TOTAL PRICE " ij , 
;1 i,:5 Ol~_~: 

I,', 
I eOMPANV NAME 

1 COMPANY ADDRESS 

! 
i 
" 

{ 

\-.. 

it-___ p~_c_:r_R_~_)_': s.~~(~£~._ L_e_c1f;_/ _·t2.._0_N=\=~..,;;3);;;.,.· _""?",,,,~PH0N>E N~~~~70,- 4!CJ-5·)-)~~_~. i SIGNATURE OF REQUESTOR SIGNATURE OF HAND RECEiPT HOlDER 

1 

DATE DATE 

SIONATu~e OF APPROVING OFFICIAL ISIGNATURE OF ADP MANAGER 

OAT!; 

ITRANSPORTATION OFFfCER 
1 

DATE --_ .. I DATC 
~ I HAVE RECEIV2D THE ABOVE REQUEST2D ITEMS, AS ANNOTATED ON THE INVOICE, F'HOM THE CREDIT CARD HOLDER 
~ 
t 
~ 
i , 
~r__-----------_:_----,--------:-__::_.-------_:_.---, L.!JtaNATUR!.. PRINTED NAME POSITION DATE: 

EXHIBITS 
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//' SEARS 
SEARS. WA 02219 

~111~III~U~1 
RETAIN FOR COMPARISON WITH NONIHLV 

STATEMENT OR FOR RETURN OR EXCHANGE 

SALESCHECK # 
022190571459 

PURCHASER: 
ADDRESS: 
CITy 1ST ATE : 
ZIP COOE: 
PHONE: 

~.r:, 253-967-252 i 
",i 

~ EXPECTED DATE: 

[{})ill A, Ilb) 

7972 VANCOUVER RD 
TACOMA. WA 
9B433 

'.J·96H453 

02/09/0'1 

TRAN. PG/STORE REG. ASSOC. 
1459 99 02219 057 2006 l\£ 

RINGING ASSOC. 2006 ~~ 
MERCHANDISE HOLDING 0 

CUSTOMER PICKUP 
2057 40786 SAM STANO, MOS 249.99T 

57 60048 RCA.50'KKR MDS 11.99T 
upe: 079000317975 

57 60064 RCA.6'COMP NOS 24.99T 
upe: 079000331674 

57 60049 RCA.6·STER HOS 14.99T 
upe: 079000316862 

SUBTOTAL 307.96 
TAX EXEMPT .00 

VISA TOTAL 307.96 

RC: 0407-9267-7381-7167 

THE FOLLOWING ITENtS) MAV BE SUBJECT 
TO A CANCELLATION/RESTOCKING FEE 

IF RETURNED: 





UKAr I t"'VV ~u(:m:; 

S!~~!~gy i# ~Goal I ObJectives 
; 1-1 Ttnharicecusfomer satisfaction and understanding so that we are the "p"3errea .. ~-i 

! /service provider".:...... _-;---;-: ............ __ -.,.--_...--.----;-;.--. __ -.;--;-----; __ -;---4-_________ _ 

: 1-2 I Maximize employee potential in competency, leadership and personal development. 

Invest in People 
(Internal and 
External) 

I . - i(lntemal) 
r---rcUTIva:':;t:.:JeLa-n-u-n-d·""'e-rs-t-:--a-n-"'arr-in-g-a-n-a-'--a-p-p-re-c ..... ia-:t~io-n-o-.f~a."II ...... PonW-.-r-e-m-pT""lo-y-e-e-5-, p-u-r-p-o-se-,-,fu...-n-ct"""io-n--;------------

Cultivate 
Leadership 

11-3 ;and accomplishments. (1. Set up a personnel rotation program in certain areas. 2. 
ITeam approach to project manaoement.) 

1-1-4 [Create anenviro~ment of empowerment'. {Intemal) 
i 1-5 ! Cultivate ownership gt.prgQlems/[projects in PW employees (Internal) 
1-6 'SUStall1 a guality work environment. (I nternal) 
1-7 Develop community relations so that "the community wants us here". (External) 

I 
I !Cultivate leadership attributes in Public Work employees (Ethical (do the right thing), 
,2-1 I Open/communicates, Positive attitude, Accountable, Responsible, Motivated, 
I ,Innovative. Trust (both ways), Consistent, Compassionate, Confident) 
12-1 ... pev~lgp ~ncj po~itign ef'l1plgyee~~ithJ~i:lcj~rship p()t~l'ltiaL ... 

1 

Sustain Continual 13 1 !Adopt systems to oontinuallYimp·rove mission effectiveness through critical evaluation -----
Innovation and i-land innovation. Rewards, Resources, Time and Energy for learning/exploration) 
Process !3-2 iManage our uture- Anticipate future requirements and conditions; plan and manage 
Imorovement h Ito succeed, excel and control our future. 
Isy~tem j3-3 jEmbed resource stewardshil:? and conservation in I:?roject and I:?fogram management. 

l4_1 llmprove information flow (in~ernal and external) by standardizing information systems .... 
I i(~.g., WOr!< procedures; MaxImo) 

Foster Effective 
Information 
Sharing 

!4-4 

i5-1 Partner with Commllnities to create allies for future actions (Environmental groups, 
: neighbors) 

------~-

..... 

ev trate 'c j5-2 IAttract and retain "best quality" vendors to increase capability --

AD'I' elop S gl 'IS 3 iPartner with service providers to increase capability (COE. Contractors, ---
lances - I RCIIPn--::o:2Jtization/CA) 

!5-4 lPaitnerwith other agencies foincrease capability (Of her Services, Navy, Air Force, 
; ! ReHulators) 

-





Confmed Space Equipment Inspection 

1. All confined space equipment shall be visually inspected prior to lise. If line fraying or 
damage is observed, the supervisor shall be notified and the equipment is not to be used. 

2. The Bachrach Sentinel 44 Gas Monitors will be checked with a known gas (Lero air) prior 
to use. Ifthe area being entered has potential for LEL, H2S, or CO, these known gases 
will be checked also. If the known gas value is exceeded high or low by more chan 10 % • 
the monitor should be calibrated. 

3. The Bachrach Sentincl44 Gas Monitors only require calibration when either the sensors are 
replaced, the monitor displace specifies calibration, or when prc-checldng with a known gas 
exceeds 10% of the label value. 

4. All inspections will be noted on the permit. 





WWTP Fort Lewis - 253~967-7453 

~ • (b)(6) I WW Group IV Certification 
Ldr -1(b)(6) I WW Group II Certification 
Lab -I (b)(6) ~ WW Group TIl 
Op - W? )(6) i WW Group II 
Op -1(b)(6) ~ WW Group III 
Op -I(b)(6) i WW Group III 
Op - [(b)(6)-- WW Group II 
Op -1(b)(6) I WW Group II 
Op -15IlI(b)(6) ! WW Group III 
Op - Rob ! (b )(6)] Ww Group III 

~irements 
~@W]roup III:; 

Op - WW Group II 
Lab - none 





JS Document Retrieval 

(Ode of Federal Regulations J 
r'l'itle 5, Volume 1, Parts 1 to 699) 
[::&vised as of January 1, 1998J 
F.rom the U.S. Government P.cinting Office via GPO Access 
[CITE: 5CFR550.143] 

[Page 491-492] 

TITLE 5--ADMINIS'l'RATIVE PERSONNEL 

CHnPTER I--OFFICE OF PERSONNEL MANAGEMENT 

P~T 550--PAY ADMINISTRATION {GENERAL)--Table of Contents 

Subpart A--Premium Pay 

Page 1 of2 

Sec. 550.143 Bases for determining positions for which premium pay under Sec. 550 

(a) The requirement for the type of position referred to in 
Sec. 550.141 that an employee regularly remain at, or within the 
confines of, his station must meet all the following conditions: 

(1) The requirement must be definite and the employee must be 
o:Eficially ordered to remain at his station. 'I'he employee's remaining at 
his station must not be merely voluntary, desirable, or a result of 
geographic isolation, or solely because the employee lives on the 
grounds. 

(2) The hour.s during which the requirement is operative must be 
included in the employee'S tour of duty. This tour of duty must be 
established on a regularly recurring basis over a substantial period of 
t~me, generally at least a few months. The requirement must not be 
occasional, irregular, or for a brief period. 

(3) The requirement must be associated with the regularly aSSigned 
duties of the employee's job, either as a continuation of his regular 
work which includes standby time, or as a requirement to stand by at his 
post to perform his regularly assigned 'duties if the necessity arises. 

(b) The words ., at, or within the confines, of his station ", Ln 
Sec. 550.141 mean one of the following; . . 

(1) At an employee's regular duty station. 
(2) In quarters provided by an agency, which are not the employee'S 

ordinary .l.iving quarters, and which are specifically provided for use of 
personnel required to stand by in readiness to perform actual work when 
the need arises or when called. ' 

, (3) In an employee's living quarters, when designated by the agency 
as his duty station and when his whereabouts is narrowly limited and his 
activities are substantially restricted. This condition exists only 
during periods when an employee is required to remain at his quarters 
and is required to hold himself in a state of readiness to answer calls 
for his services. This limitation on an employee'S whereabouts and 
activities is distinguished from the limitation placed on an employee 
who is subject to call outside his tour of 

([ Page 492)] 

duty, but may leave his quarters provided UJ arranges for someone else to 
~.8ppnd to calls or leaves a telephone number by which ~ can be reached 
O!llou~d his services be required. . 

~c) The words "longer than ordinary periods of duty" in 
Seo. 550.141 mean more than 40 hours a week. 

(q) The words "a substantial part of which consists of Ecmaining in 
eJ fIIft;andby status rather than performing work" in Sec. 550.141 r.eter to 
th4il flntirft tour of duty. This requirement is met: 

(~) When a substantial part of the entire tour of duty, at least 25 
percent, is spent in a standby status which occurs throughout the entire 

fIlttp:llfrwebgate 1.acces"./waisgate.cgi?W AISdocID=739182 I 486+6+0+0& W AISaction==retriev 4/8/98 
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tour; 
(2) If certain hours of the tour of duty are regularly devoted to 

actual work and others are spent in a standby status, that part of the 
tour of duty devoted to standing by is at least 25 percent of the entire 
tour of duty; or 

(3) When an employee has iii basic workweek requiring full-time 
performance of actual work and is required, in addition, to perfoI:m 
standby duty on certain nights, or to perform standby duty on certain 
days not included in his basic workweek~ 

(e) An employee is in a standby status, as referred to in 
Sec. 550.141, only at: times when he is not required to perform actual 
work and is free to eat, sleep, read, listen to the radio, or engage in 
other similar pursuits. An employee is performing actual work, rather 
than being in a standby status, when his full attention is devoted to 
his work, even though the nature of his work does not require constant: 
activity [for example, a guard on duty at his post and a technician 
continuously observing instruments are engaged in the actual work of 
their positions). Actual work includes both work performed during 
regular work periods and work performed when called out during periods 
ordinarily spent in a standby status. 

Page 201'2 
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.' • Ut:'\1- Alternative Work Schedules/Compressed Work Schedules 

n.k page can be found on the web at the following urI: 
htt:y.I/www.opm.gov/oca!workschIHTML/AWScws.asp 

U_S. Office of Personnel Management 
E""slling tlae Federal Government bas an effective civilian workforce 

ALTERNATIVE WORK SCHEDULES (AWS) 
COMPRESSED WORK SCHEDULES (CWS) 

• De~~dpJio.Q 
t Emploree Coy~.r~ge 
• Cr~itHQ!l" 
• JmpiementaW!1 I(~strictU)!l.s 
• QvertimeHourl! 
• Cc;mmtosa.tQry Thn~.Off 

Description 

• Night.E3y 
• Holidays 
• Holid..lJyPr~mjgmPay 
• SII.Q4ay ..p...remium PDY 
• B.~ferenc~ 

Page 1 of3 

An. agency may implement for its employees an alternative work schedule (AWS) instead of traditional 
fixed work schedules (e.g., 8 hours per day, 40 hours per week). Within rules established by the agency, 
A WS can enable employees to have work schedules that help the employee balance work and family 
resJlOnsibilities. 

There are two categories of A WS: flexible work schedules (FWS) and compressed work schedules 
(C'WS). 

CWS are fixed work schedules, but they enable full·time employees to complete the basic SO-hour 
biweekly work requirement in less than 10 workdays. 

Employee Coverage 

A Federal employee, as defmed in section2I05(a) or (c) oftitIe 5, United States Code, who is employed 
by an agency, as defined in 5 U.S.C. 6121(1), may be covered by a CWS. An employee may request to 
be excluded for a personal hardship. 

1m plementation Restrictions 

For employees in a bargaining unit: The agency must successfully negotiate a CWS program with the 
union for a represented group of employees prior to implementation (5 U.S.C. 6130). 

For employees not in a bargaining unit: The agency must secure a favorable vote from the majority of 
employees in the affected group before implementing a CWS program (5 U.S.C. 6127(b)(1). 

Credit Hours 

Credit hours are not permitted under a CWS program. (See fact sheet on IfFl~xibk \V.ork Scpedill~.s. . .'~) 

Overtime 

~np:l/www.opm.gov/oc'V'workschIHTMLI A WScws.asp 1111112006 
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Fo·rfull-time employees, all hours worked in excess of the established compressed work schedule are 
ov crtime hours. 

COlli pensatory Time Off 

Aoemployee on a Compressed Work Schedule (CWS) may request compensatory time off only for the 
peJiormance of ilTegular or occasional overtime work. Compensatory time off may not be approved for 
M,member of the Senior Executive Service (SES). 

Nl.Cilt Pay 

ThcJ)ormal premium pay rules apply for night pay. See 5 CFR 550.121 and 122 for General Schedule 
emplQyees and 5 CFR 532.505 for prevailing rate employees. 

Holidays 

OlJ. holidays, an employee is normally excused from work and entitled to basic pay for the number of 
hous of his or llbJ CWS on that day. In the event the President issues an Executive order granting a 
"half-day" holiday, full-time CWS employees are normally excused from work during the last half of 
their "basic work requirement" (i.e., nonovertime hours) on that day. 

Holiday Premium Pay 

;:M,.. Holiday premium pay (equal to 100 percent ofthe rate of basic pay) is paid for nonovertime hours of 
'" work that fall within the hours regularly scheduled on the holiday. 

Sunday Premium Pay 

Sunday premium pay is paid for nonovertime work performed by full-time employees. For an employee 
on a CWS, Sunday premium pay is paid for the entire nonovertime regularly scheduled tour of duty that 
bcsins or ends on Sunday. It may not be paid for periods of nonwork, including leave, holidays, and 
~ClJS,a ~bsence. 

Refefl'once. 

" 51U.S.C. 6120 - 6121; and 5 U.S.C. 6127 - 6133 
• S CFR part 610, subpart D 
• Comptroller General Opinions: B-2l7080, June 6, 1985; B-229473, October 7, 1988; and B-

245772, May 7,1992. 
• U.S,. Offic~ of P~r~.Qill!el M.anag..emt;nt.N~QtiqlingEL.exible and COmP..r.gJ~ed W1!rk..S.ch?4ult:..$. 
• OPM H~.rt1l1b.QQk on 41Ier..nati1!.(t JY.Q!.tSch~4.ukL!Pf:~emb~J.29.6.) 

• To W.Qrk S~hedyJ~s. Home Pag~ 
• To A W.s..H9m~_Page 
• To C..QmpeIl~atj9.n.A4m.inistratjQn Horn~..Page 

l\ttp://www.opm.gov/ocalworkschIHTMLlAWScws.asp 1111112006 
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u.~. Office OfPcrsODDcl Management 1900 E Street NW, Washington, DC 204151 (202) 606- ~ 
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Blosollds Data Management Issues.-h- ~//, _.~ ,,' - ~, ~ ~y:::..vL~ kJfl tvt' ... <..1:r ~ -:' r~"'-v<V~ .1,..L,L.- t:.t7.& ~ ·t/{,.....A/J7,..-' ~n,r ~ 
Category Issue C mments or Follow-up, if any '~M 

1. Biosollds Bed I Reportedly, bioso/ids beds are being moved and removed , Beds moved or combined should be tracked on t",t~ 
Management I without adequate tracking. Biosolids Bench Sheet does Biosolids Bench Sheet. 

However. no information on sludge hauled was j'eported in I .L;-'~ttV6~A..IfJ<1--t..u:vc(.f!t tt .... (C..('ut;. a.'Lv, r 
show some, if not all. for moved or combined beds. 'rt' P.- 7//; --"-"", 2!:.t! 

12. 

/3. 

I 

Additions to 
Biosolids 

BiosoHds 
Removal and 
Reporting 

4. [;jiosolids 
Removal Data 
Management 

Biosolids Bench Sheets in 2005 or 2006. No records of . ~~ d ____. j, 

biosolids removed were found at the \MNTP. See #4 below. is.1fl{..!(,:.(.t'-z..,~ ~"C..L'~'7t.)·i!--::,,!!!;II:$~~t-:r. 
lit appears that material is being added to biosolids beds 

! 
Witllout adequate documentation and analysis. Largest 
addition of material was to Primary Digester No.1 material. 

I
; Diatomaceous earth was mixed with sludge and grit from 

Digester No.1. Total amount mixed in unknown. 

I Any materiall3dded to biosolids beds must be 
documented, including quantitlr and qua, lity " /, 

recorded. :':~~ : 

j 

I Regulatory record keeping requires that not only the amount 'Any blosolids or material removed from WlNTP 
of biosolids removed from WWfP be documented. To do must be documented at the WWTP. 
that it is necessary to know that % total solids at the time • . . . . 

: material is removed. The WNTP, should collect a composite lin a?~ltlon. bIO~O!ids and .sludge must be tested at 
sample based on an SOP or some written protocol. a minImum for Yo total soltds before removed from 

the VWVTP in order to better estimate amount of 

~ , , 

Biosolids leaving the WWTP must be reported in the Annual 
Biosolids Report. Therefore, for 2006 an estimate of 20% 
TS was used for biosolids transferred to EcoPark and for 
Digester No.1 material hauled to Pierce County (304th St) 
landfill. 

Weight slips are not being kept on file at \fII\NTP. However, 
! data is being tracked in a couple of place. There is an 
; Earthworks Tracking System database for EcoPark and 
; sludge hauled by LeMay is tracked on a spreadsheet by 
! Contract Manager. However, descriptive records on these 

biosolids transferred to EcoPark, hauled to Landfill 
I or other facilities. 

I 
1 

I Biosolids and sludge removed from the W\I/TP I 
should be on Biosolids Bench Sheet. I~,. , 

In addition, weight slips (or copies of} should f':': 
be kept on file at the WWTP. ' 

documents could be improved. Also, need to determine, 
where weight slips are kept for biosoHds. biosolids grease .' I 
and waste transferred to either EcoPark or Pierce County I 

I (304th Sf) Landfill. . 
i __ ~ ___ ... _ 

r.:;:~=--":W-=}~~~0~<.~:dL~4><-U~....,d,u~_-f..-i2/1~ 
[/f.~~ tf"lr~,t ~~~£u~t4~~~~/4'''t~dJ &~~ .. hh#7L4::f ~fJ4Pt/~~J 
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5. BiosoHds Annual ! All past Annual [;'iosolids Report use 5% to calculate total I Recommend using actual annual average . 
. Average.% of i biosolids treated an~ processed. Actual TS is ,variable, and I which is avail~ble, instead of !)%. OtheIWise, I 

Tota! Solids (TS) I less than 5%. Specifically: we are ?verstatll"(~ the amouht of biosolids we are I 
2003: 4.3% generatln.g. ~I: Actual # was used on 2006 I 
2004: 4.8% Annual Blosolids Report. I 

, 2005: 4.70% I 1 

: I 2006: 4.67%' I. ! 

/

1 6. Digestion Solkls I com, puter program ~t WWT~ is incorrectly calcul~ting the I Recommend that WWTP database be fixed. t 
Data for 2006 percentage of % Solids, but IS correct for % Volatiles: I .."1 

! could not get data to. extract to Excel so I had to re-enter 'I ':C\" , 
I ,I data to calculate the % Solids for the raw water and Primary . I I Digester. I I 
! 7. Average Reportedly, average ambient temperature data at one time I Recommend that WWTP ope/'ators add I Ambient was being entered at the WWTP on a daily basis. I average ambient temperature daily data to 
! Temperature Reportedly. data was called in or a cal! was made to G:ay ! WWTP database. 
I Airfield. Data is now provided by fax on a monthly baSIS by 

I I 
blnvironmental Compfiance once it is emailed to Water I 
Program Manager, but is not being back entered. So I 

f I instead of being in WWTP database, the information has to I be entered into an Excel spreadsheet. Data is needed show 
I that bios of ids treatment is in compliance with air drying 
i regulation. 

~ .... I . I 
I 

If 8:·-A~~ual 8iosolids ! Database calculates the average sludge pumped per day I Recommend that database is updated if 
Data Summary I and primary detention time, but it does not calculate the I necessary. and/or WWTP operators input data I I average bed pours per day, nor the secondary detention I' into exh~tin9 data fields for bed pour average I 

I 
\ time. The data available from WVVTP database is extracted (gal/day). 

to Excel and then data from WWTP Monthly 8iosolids 
• Bench Sheet is entered into Excel. Total number of bed I poured in gallons could be entered into database at the end 

I . of each month. Program would then divide by number of 

/

1 days in the month. Secondary detention time is calculated I by: 460,000 gallons I (average sludge pumped in ga/lons 
L. I per day + average bed pours in~ns per day). 



I 9. V~9tor~ttraction ! "The m.a~s of volatile S?lidS in, the b~osolids must be reduced Recommend Monthly Summary ~&port 1001< at i 
, Reduction (2) I by a mrnm1um of 38%.' Volattle solids are measured and average monthly volatile solids m raw sludge I 
I 
I ., 
I 

reported for raw wastewater, primary digester sludge and as compared to al/erage monthly volatile Jl2i 
I biosolids when first emptied from secondary digesters. Not : sofids in primary digested sludge and -,. 
i meeting this requirement requires additional work. Although I biosolids. 
. standard appr'lars to be met thought primary digestion alone, I' 

if it were a problem by the time the Annual Biosolids Report 
is prepared it would be too late to implement other I 

i regulatory procedural requirements. i 

I' 

10. Data Protection ! It does not lool~ like that data is backed-up on a routine 
basis. Either a l11ethodology for routine back-up with a zip 
drive or computer system at WVVTP should be connected to 
FL PW computer system and database kept on share drive. 

Recommend that efectronic data be backed
up on a monthly basis. 

i 
i 
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'I'REATMENT OF SLUDGE ~ 
'-____ --.,~,.--.--.-.M--

The water content of sludge is the controlling factor as to the volume 
of sludge produced. Sludge can be characterized by the type of process by 
which it was produced. The following table characterizes sludges produced 
by the various processes. 

Table F-I 

SLUDGE CHARACTERISTICS 

Process Producing Sludge 

Primary sedimentation sludge 

Activated sludge 
lIigh rate 

Trickling iil ter 

Chemical precipitation 

("'Di~~:;;'~~--;t~d;~'-(~~~~ diges ted)'''' 
" -----~--~~-------------

• Primary 
• Primary and activated 
• Primary and trickling filter 

Percent 
Water 

Content 

94 - 96* 

95 - 97.5 

95 

88 - 94 
94 - 96 
~ <:.-~-=:--

• S~e.1.. Wa tar Supply and Sewage, pp. 574.-575 

1b9 Digestion Process 

Volatile Matter 
as Percentage of 

Dry Solids 

70 

32-45 

Anaerobic organisms break down complex molecular structures of the 
solids and release much of the bound water, while obtaining nutrients 
and energy from the, conve~sion of the raw solids into more stable organic 
Alld inorganic solids. Anaerobic sludge digestion takes place in three 
phases: 

• Acid fermentation. Soluble or dissOlved solids are broken 
down into simple organic acids (volatile acids) with a 
decrease of pH. 

F- 2 



• Acid regression. The organic acids and nitrogenous 
compounds are decomposed with an increase in pH. 

• t"Met~--P'~~d~~t-:O-~~") This occurs simultaneously with 
the first two phases. Methane bacteria reduce the 
organic acids and other products of the first and 
second Ph~~ethane and carbon dioxide gases. 

digestion accomplishes the fOllOwing~ . Sludge 

• Reduces organic matter into simple compounds 

• Reduces sludge volume 

• Releases the remaining water more easily 

• Reduces the coliforms by 99.8 percent in 30 days 

Aerobic Sludge Digestion 

This particular process functions j,n much the same way as an' activated 
sludge unit, with the feed to the aeration tank being sludge from the 
primary and secondary sedimentation basins. This process requires adequate 
mixing and a dissolved oxygen level range of 1.0 to 1.5 mg/l. The deten
tion time required for treatment of sludge is from 20 to 30 days with 
removals of supernatants and sludge from the digester to maintain a consis
tent feed rate. 

For additional information, see: 

Ch. 6, Washington State Treatment 
Plant Operator's Manual 

Ch. land 7, Eckenfelder-O'Oonnor 
Ch. 14, ASCE STP Design 
Ch. 26, Steel 
Ch. 12, Imhoff-r'air 

'Ibis process, usually found in the larger treatment plants, precedes 
digestion, vacuum filtration,' or ki:J,n drying. Sludge thickening is used 
to reduce the liquid volume of the sludge solids which have to be pumped 
to other treatment units. These treatment units then can be smaller 
because they do not have to handle the excess liquid. 
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There are two major types of sludge thickening operations: 

• Gravity thickening. Sludge and aerated secondary effluent 
are introduced into a basin, much like a stirred sedi
mentation basin except deeper, which allows the concentration 
of solids from flocculation by interfacial contact and 
compaction by the weight of the ovel'laying water. This 
method can produce a solids content of 8% or greater. 
Not all sludge combinations will work in a gravity thick
ener, 'and testing of sludge produced by the treatment 
process will be necessary. In some cases, the addition 
of chemical flocculant will' aid in the concentrat ion of 
the sludge. 

• Flotation thickenin~. This is usually used on sludges 
formed by biological reactors. This process combines 
sludge with a liquid which has been exposed to high 
pressure and contains large amounts of dissolved oxygon. 
Under less pressure in the thickening tank, air bubbles 
from the liqUid attach themselves to the sludge particles 
and rise to the surface where the sludge is collected 
for further treatment. 

SWDGE CONDITIONING 

For additional information, see: 

Ch. 15, ASCE ST? Design 
Ch. 6, Washington State Treatment 

Plant Operator's Manual 
Ch. 26, Steel 
Ch. 14, Imhoff-F'air 

The basic processes which are used in sludge conditioning are 
elutriation and chemical conditioning. 

• Elutriation consists of mixing thoroughly 1 part of 
sludge with 2 parts of water and allowing separation 
of about 6 hours, fOllowed by decanting the resulting 
elutriate and drawing off the sludge. 

• Chemical conditioning consists of the addition of cer
tain chemicals to coalesce particles in sludge Which 
facilitates moisture removal by filtration. Some of 
the chemicals commonly used are: 
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----------
SLUDGE DEWATERING 

Ferric chloride 

Ferric sulfate 

Lime and ferric chloride 

Chlorinated coppeas 

Aluminum sulfate 

Chemical solutions 

Polyelectrolytes· 

Activated silicates 

Inorganic polyelectrolytes 

For additional information, 

Ch. 15, ASC! STP 
Ch. 26, Steel 
Ch. 14, Imhoff-Fair 

see: 

Same common ~~ge dewatering are vacuum filtration, 
centrifuging, and ~ 

~ Vacuum Filtration is widely used in the separation of 
liquids from concentrated suspensions, sludges, and 
slurries. The basic mechanism of this process is the 
passing of a cylindrical drum which rotates partly 
submerged through a container of sludge. The solids 
in the container are agitated to keep them in suspension. 
A vacuum which is applied between the drum deck and 
filter media causes .the water to be removed while sludge 1.S 
held on the filter media. Following this process, the sludge 
is buried in a sanitary landfill or incinerated. The 
supernatant can be disposed of by returning it to the 
elutriation tank or returned into the influent of the 
plant. 

e Centrifuging removes water by centrifugal force which 
tends to force the heavier solids to the outside of the 
rotating flow stream much like the spin dry cycle of a 
washing machine. 

~Js best suited for sludges which have been 
Qi~ea. ~e mechanism is that of a shallow sand filter 
for draining the sludge and air for drying in beds. The 
supernatant may be disposed of in the same manner as 
vacuum filtration liqUids. 
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rroo 
For additional information, se~: 

Ch. 7, Rich - Unit Operations of 
Sanitary Engineering 

Ch. 26, Steel 
Ch. 15, ASeE STP Design 
Ch. 14, Imhoff-Fair 

-,---~---- --... -.~--- .. - --~-........ 

DISPOSAL OF SLUDGE ') 
'. ---- ...-""'" 

The final disposal of sludge is influenced by many factors: 

• The character and composition of the sludge 

• Availability of land for dumping of sludge cake or 
lagooning of wet sludge 

• Whether Or not regulatory agencies allow piping (deep 
water sludge outfall) or barging of sludge 

• Local market possibilities for its use as fertilizer. 

Coastal cities can dispose of sludge through barging Or piping 
to sea, where still allowed. On land, it may be buried in swamps, ~bandoned 

quarries, and other lands which have no present USe. 

Incineration of raw or digested dewatered sludge is ga~n1ng popularity. 
A~ present, only larger cities are utilizing this process because of its 
a44ed expense. In general, incineration of sludge is a wet combustion 
process in which sludge in solution or suspension goes through chemical 
oxidation processes under pressure. 

For additional information, see: 

Ch. 14, Rich - Unit Processes of 
Sanitary Engineering 

Ch. 15, AseE STP Design 
Ch. 26, Steel 
Short Course - Theory and Design 

F-6 
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Unit ()Perat Ions 
or Procel&ttS 

Anaerobic 
Di£'lnlon 

Sludge: ph>GuC'od tor 
An.erobic Digest ton by: 

Pl"in ,ecttMntation. 

Plain sed;haeot&tion 
and trJekllnc 
filtration 

Low .. rato o~r"tion 
ffich-r.ate ope rat ien 

Plain •• d' .... nt.tlon 
and activated sludge 

Hi,h-rat* Qperat ion 
COnllentional operation 

Aerobic 
DiCe.tioR 

Sludge 
'IMckeninc 

GrAvity thickenor 

o Secondar)l sludge 

o A.:!Uvated slud«e!1 

Flot.ation 

Slud,e Dry!.n, 
_. for: 

o Pt-iaary precipitation 
., Standard-r.t" ru~,.y 
o H1,h-rat. til tel" _ 
o Aotivated uludg.Y 
o Cbhical precipitation 

Table II-5 

SOLIDS TREATMENT DATA* 

Operational 
Paraaetnl'" 

PI! 6.8-1." 
T.mperature 8$-95"1" 
Detention 30 d.y. 
Ou produeUon 12 "" h/lb 

vol_tUft 

DiU"l ved OX"". 1. 0-'1. 5 IIllt/l 
Ootel1tlon times 20-30 days 

AJ"tIa in Ie: It per captt a 
~ CoveH4bodS 

1.00 
l.25 
1.50 
1.75 
2.00 

0.75 
1.00 
1.2. 
1.35 
1.50 

Lo.41 .... Ratu 

toediDg 01 Heatod 
T ... k".·· Ib volatUe 
solids per eu tt 

per IIOnth!l 
(»n"en-
tional Hitb-ratft .... 
22..~ oporaUon 

S.O 

4.11 
4.4 

4 •• 
l.6 

Overflow 
Il'ullsq (t/doy 

~oo 

soo 

11 

9 
7 

Loading 
lb.l.q It/dar 

8 

8 

NOn:: 1/ Table. IlIIhoff-l'air, CIIapter 12 

Support Syst .... 

Rea t eltcbaogers 
Circulation PUI1PS 

o Gas 

Supernatant Solids 
Re ..... l lIqu:ll'unt 

SluQse pumps 
Power sup»ly 

liIechanical comb 
for witter separAtion 

D1fluaer& 
Air supply 
Sludge PWllP 

For backgrou;ncl intol"llat.iun aQe APP. F. 
Tantt at to°fl' 
Thickened to twteo original $0] ids 
contunt 

i/ Theae tro.at .. Q'to include prhlory HtUlIflltatio,Q 
It Steel. P. :ilI6 

Note: Operational Parameters and Loading Rates information 
was not available for Sludge Thickening, Flotation, 
at time of publication. 
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Tab:.i:e U-6 

COMMON SOLIDS'mEATHENT DATA* 

AtaOUllts of Chemicals Commonly Employed in Conditioning 
Unelu~ri.ted Sludge and Yields of Vacuum Sludge Filters 

Type of Sludge 

Plain sedimen
tation (primary) 

1. Fresh sludge 
2. Digested 

sludge 

Plain sedimen
tation and low
rate trickling 
filtration 

3. Fresh sludge 

Condi-
tioner, 
'J.of 
dry 
s.1udge 
sOlids 
C~13 

10 

10 
o 

3 

2 
6 

mixture 12 3 
4. Digested m1xed 

sludge 12 2 

Plain serlimen-
1;;;;]tion and con
ventional acti
vation 

5. Fresh activated 

o 7 

sludge 0 6 
6. Fresh settled 

sludge mixture 0 6 
7. Digeelted mixed 

sludge 0 8 

Dry 
Solids 
Ib per 
1,000 
persons 
daily 

143 

89 
78 

183 

ll7 
99 

71 

195 

129 

Filter 
Capc:lcity 
lb per 
sq ft per 
nr, dry 
basis 

5 

6 
6 

4 

6 
6 

2.S 

4 

2.5 

-Cake 
Solids 
$ 

32 

32 
28 

28 

30 
26 

20 

22 

22 

Required Condi-
Filter Sludge tioner, 
Area, sq Cake, lb_ per 
ft per Ib per 1,000 
1,000 1,000 persons 
persons persons d~i1~ 
daily daily CaO Feel3 

1.2 

0.6 
0.5 

1.9 

0.8 
0.7 

1.2 

2.1 

2.1 

450 

280 
280 

650 

390 
380 

350 

880 

580 

12 

7.5 
o 

18 

11 
o 

o 

o 

o 

3.6 

1.5 
4.5 

4.4 

1.9 
6.7 

4.1 

11 

9.7 

*Adapted from Imhoff-Fair, 2nd edition. For-background information, see Appendix F. 

Support System 

Dosing equipment 
Power suppl y 
Sludge pumps 
Elutriation 

tanks 
Chemical 

storage 

[m 



Grit 
Renoval 

P Ii I 

P~i .... ry 
Sedi ...... tation 

Table IIl-l 

PROCESS TESTING GUIDE* 

TEST FIlEQUtNCy PROCESS 

PRE T REA T MER T 

Volatile S011<15 Daily Chlorination 

Total So11da Daily 

MOiSture COn tent Daily S 

WARY TRl1!ATMENT ThiCl<enin!! 

Sottleabl" Solids Daily 

pH Daily Digestion 

l'otal Sulfides lJIlily 

Bloc)',,"ieal OXygen Demand Weekly 

Suspended Solid8 Weekly 

Chemical OXYgen Demand Weekly 

DiSIJol vcO OXygen Woekly 

Grease Weekly 
Centr1fuj!;1n~ 

SECONDARY TREAUlEN'!' 

Activated Suspended Sollds Ddly VacuWl\ Fil te rs 

Sludge 
Dtssolv~d oxnen Daily 

Volatile Suspendod Solids WMkly 

Turbidity Daily 

Tr1ckl11111 Suspended Solids Daily ~~ 

'!'EST 

Drs 1 N F B C T lOR 

Chlorine Residual 

"'PI! CalHa .... 

o L I J) S HANDL_I II G 

Suspended SoUds 

Volatile Solids 

Total Solids 

Volatlle Solids 

pH 

Gas Analysis 

Alkalinity 

Vola tile Acid 

Suspended 5011d5 When 

Vola t ile SaUds When 

Sludg .. Fl1 ter- When 
ability 

SU5pended SolidS When 

Volatile Solids When 

Ash Analysis 'liMn 

r11 ter 
Dissolved Oxygen Daily AIlV ANCIID TREA UIEHT 

Cll"mical Jar Test 
Oxidation Dissolved OXygen DaHy ~ion & Phosphorus Analysis 
Ponds Flocculation 

Totlll SuUides Daily 

Tota.l Organic Carbon Weekly Activated Apparent D"nsHy 

Total Phosphorus Woekly ~ COD 

Settleable Solids Daily TOC 

pH Daily lIeea rbcma t i o!!, pH 

Total Sulfides Dally 
A .... onia A .... onie Nitrogen 

Final Biochemical Oxyg<m Demand Weekly Stripping 
pH 

s;;rr.;en ta ti on 
Suspendc<! Solids Wukly 

Chemical Oxy &en tlumand Weckly 

Dissolved Oxygen Weekly ~ Suspended Sol ids 

Turbidity Daily 
TurbidHy 

M SA S Weekly ~!i.crO$CTCen S ... petld"d Sol1ds 

Ch"mical O"ysen DOlIIand 

. 
This 1s iI m1ni""," sampling guide, and Is subject to Chatlce "1 tb plant Site, 
complexity of operation, and prOblems cncountered~ 

33 

Daily 

Weekly 

Da11y 

Daily 

W""k1y 

"Weekly 

DaUy 

Weekly 

Weekly 

Weekly 

in Operatie>n 

in Opt!ra tion 

in Opera tion 

in Operation 

1n Operation 

in Operation 

Weekly 

Weekly 

Weakly 

W"ekly 

Weekly 

Weekly 

Weekly 

Weekly 

Da.lly 

!laily 

DailY 

Weekly 



CONSTITUENTS 
TO iE ANA!. YZED 

Volo,iI. Solid. 

Total Solid. 

Stltl""bl. Soli';" 

pH 

Totol Sulfide. 

Table IlI-2 

EQUIPMENT n.:STING MA'l'RIX* 

EQUIPMENT NEEDED 

• •• • • 

• • 

• 
• 

• 
• 

• • • • 
• 

• 

• • 

• 
•• 
•• 

IIlllfh\o",lcal 0.,,," D.mond 
(l:"""'i~1 0><1111'n D.mond 

rlUf/!J~ Solid, 

~'M!>iv~ (lixygell 

t'hlGtI"" /fosl"'ql 
ff (, ... -,"----1-----.....,1-------1------'-..,-----+------+-----1 

M~N~oIlt."m 

Volalile kid, 

AlkallnilY 

Go, ArIoI y.i. 

GreolO 

Tolol Organic Corban 
Turbidity 

Volatile Su$pended Solid, . 

Toiol Ph ... """,,,,,. 

M8AS 

Sludge Fllter.bility 

A.h Ar>ol~. 
J« r.st 

Apparent Den,ily 

Iodine Number 

l>OIhetm. 

Calcium Content 

Ammonia Nit""9l'n 

Otgonic Nil'''gen 

Nitrol. N;Ir"90n 

Heayy Mel .... • 

• • 

• •• 

• • 
• 

• • 
• 

• 

• 

• • 
• • • • • • 

• 
• • 

• 

• • 
• • ••• 

•• 

• 
• 
• 

• 
• 

• 
• 

• 

*T~e equipment specified in this matrix is subject to plant size and com
~*eX~~1 .of ~fQ~~sses and the degree of control required. 
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~ 
Chromium 1Hesa .. "'.ftt/ 
ChmmlIW ('l'ri .. km) 
T .... ICMnnlwn 

NlcbI 
LNII 
Bcmm 
C ... ,..; ..... 
Silver 

'If~ 
hIftdIt IS-, 
........ 18Ot) ,.., .... 
lWIIIII(Ma+) 

~fK+) 
Cali:itull (Cc++) 
114./lDeliQllllMi+ +} 

A.ct3'1oa1h'll:4 
a..-.... 
CarbPa r.tr1lCltl«1de 

Cblon.\'wl'n 
M.thy~ Cbl«1Gt 
PeD\aclllorophellOl 

t. 1. I Trid>loraatlttln 
'l'ritb!arofllJllmlltil_ 
'l'rk:h1nrotl1lGl'flllWle 
~mcm 
...... 01\\ ~14Iu"l Clriflll' 
• (II~_'~ to delerut elfact. 

""",J , .. "~~Icm,,,,_~i~. 

1.0 
1l.G 
2.0 
llD 
6.0 

to 
0.1 
1.0 
• 

0.03 

10 

• 
• 

• 
• 

1.0 
&.8 
i.8 

2,000' 
5.0 

2.(1 

• 
0.02' 

• 
100' 
600 

1,.1lOO" 
3,!iOG 

1.1500 
UOG 
1.000 

5.1l* 
60 
10' 

0 •• " 
l.O 
0 .• 

1.G' 
0.7 
llil' 
1.0 

110 

0.& 
0.& 
2.0 
• 

0.6 
0.& 

• 

• 
• 
• 
• 

• 

• 
• 
• 
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