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Fig. I • 	E:iccu1iw narrowing of nauigolion channel al 

DogU>ot.h Btnd 

of these events were the result of barges nmnillg aground 

on the point bars. Each time a barge grounding occurred in 
a bend, the following oJ'C\IIDSta.Dees usually took place : 

a. The integrity of the navigation channel wu threatened 

because the actions necessary to remove th.e tow were 

often iajurious to the dwmel. 

b. The bendway became a bottleneck until the grounded 

vessel was removed. adding further to delay times. 

c. The safety oC the crews on·board both the grounded vessel 

and the vessels passing the accident was threatened. 

MISSISSIPPI RIVER DREDGING MATRIX 
2!.5-.-~~~~~~~~~~~~~~~ 

-

BAR ENCROACHMENT 

INTO MAIN CHANNB.. 


25 
22A-

Fig, 2 • 	Dre"8ing molr:.X showing amounl of m.auria.l remo­

~ al two bfnth on ~ Miui.ssippi Riou 

Additionally, the Uni~ St.ates spends millions of dollars 

eaeb year dredging the point bars at these troublesome 

bends. Fig. 2 is an example of the qU&lltity of dredged 

material removed at two bends in the Mississippi. The 

frequency of th.is ~ging occurs on a.n interval dependent 

upon the behavior or the hyclrognph and the availability of 

dredges. Dredging of point bars serves as a short. temporary 

cure to the sympton, but it is not a permanent cure to the 

problem. 

P.IAN.C. • A.l.P.C.N. 

DER£CTION R..OW PATIERN 
AT DOGTOOTH BEND 

Fig. 3 • 	IUwtrati.on of tkfkcaon flow polUrns 01 DogU>ot.h 

Bui.cl 

2.. OVERBAA'K DEFLECTIOl'i FLOW 

At banldW.l conditions in some bends. a phenomenon 

occurs which leads to ~ssive overbanlt soour. The phe­

nomenon is deflection flow, the detrimental velocity pattern 

developed as a result of a stabilized. multiple radii bank.line 

alignment. The deflection ocous at the intersection point of 

two different outside bank radii. Instead of the velocities 

flowing in a curved. lllliform patteru aroUlld the bend, they 

actually deflect off the high bank at the point o( intusec· 

tion. The pt'Oblem is exaggera~ when t:rttline protection on 

the riverbank is removed or nonelcistent, aa is the case &t 

Dogtooth Bend on the Mississippi River. Figure 3 illustrates 

the deflection flow patterns at Dogtooth Bend. AJl. overba.nk 

scour hole (commonly referTed to 11.s a bluehole) bas formed 

behind the bank. and with time, & aossover ch.a.n.nel could 

develop over the floodplain at this point. 

BENDWA Y PROBl.El'tl SOURCES 

A straightforward discussion into the problem sources of 

bendways can lead to a better understanding of what is 
required for a systematic design approach. The sources lisied 

here are in order of importance. 

1. MEANDERING PROCESS AND CAPTURD> ALIGNMENT 

Fig. 4 is a morphological depiction of the meander belts 

of the Mississippi River between Thebes Gap and its 

confluence witb the Ohio River. Before the intervention of 

llWl, the floodplain consisted of alluvial deposits which 

contained primarily marshlands, swamps and prairies. Except 

for various geologic controls like Thebes Gap (shown in the 

upper left of the photo in Fig. 4), the river . meandered 

across the floodplain unre5tramed. Then. as man took 

advantage of the fertile soil and began cultivation, the need 

for protection against erosion clic:tated the installation of 

bank stabili.utiou.. In the 1920's . the early revetment works 

in the bendways were initiated. These works were built wi.th 

hand·placed cobblestone, and eventually evolved into the 

7BUL\.ETIN 1990 - N" 69 
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pl'esent day revetment practices. Gradually, the once cond· 

nually meandering river was becoming harnessed. The early 

economic demands for stabili:.ation influenced the engineers 

to stabiliz.e the natural existing alignments of the bends. 
Unlomuuately, many of the bends were in tr~tion, contain· 

ing multiple radii, and the resulting captured alignment of 

the bend was not conduc:ive to a favorable navigation 

channel. 

;;._
-: .:. ~"·: "'.. .. . 

- ~ ·• 
r. • 

!"• • - -· 
..... i 

PRICES 
BEND _ 

- ..~-~.... -- ~~·1_.- ·~· 
<;. 	.. ~ 

··.. .:· .... .... 

DOGTOOTH 
BEND ~::.·-·; 

Fig. 4 - HUt.onc Mi.&siuippi R~r m.eandu belts, TMbu Gap 
to iM am{Wen« with tliL Omo RWcr 

of the channel alld pomt bar in an alluVlal floociplafo. The 

left alld right descending banks migrate outward from the­

base of the point. Tbe right bank migrates by e.rosion alld 

bank cavioi, while the left bank mignite$ by deposition. In 

2B, the right ban.k does not migrate outward from the point 

base because of the revetment. Instead, by conservation..J!f 

etiergy and tlle centrifugal bend "force, the river diverts its 

restricted horizontal energy into vertical energy, resultmg in 

a d.eepemng of the channel The left bank continues to 

migrate by deposition. thus, the point bar actually 

encroaches into the cba.nne.1, conversely narrowing the navi­

gation channel. 3A shows that. during highba.nk flows, a 

cut.off occuns at the narrow neck formed a comparatively 

short distance from the base of the point. Thia cutoff is a 

result of beadcutt.ing and scour. The cutoff, or chute, is not ''i 
well aligned with the channel upstream and downstream. I 

This poor alignment and the extreme slope through the I
chute forces the principal currents to adhere toward the side 


of the chute against the base of the point, in the case of 


3A, the le.I\ bank of the chute. ~ a ~ult, the chute scours 


to correct the poor alignment, and with time, eventually 


evolves into the ma.in channd, while the old bendway / 


evolves into an oxbow lake (4A). In 38, the chute bas 


formed and the point bar continues to encroach into the 


main navigation channel by deposition. Eventually. the bend­


way becomes the chute, while the cutoff chute becomes the 


main channel (4B). 


Field monitoring conducted on the Mississippi River, includ· 


· 	ing SW"'l'eys, discharge measurements, and visual observations 

have verified that many of the side chutes a.re enlarging a.nd 
many of the main chaunel.s are decreasing in siz,e. 

2. 	CHANJ\"EL AA"D POINT 

BAR l'tllGRA TION 

The stationary revetted bank· 

line and resultin& captured align· 

me.nt of a bendway causes 

problems that were not totally 

understood by the early eJlgineers. 

Channel and point bar migration 

conditions have been tot.ally 

changed. Fig. 5 illustrates chan­

nel and point bar migration for a 

theoretical unstabili.zed bend vs. 

an actual sabiliud bend on the 

Mississippi River. Boxes lA and 

lB typify ongmal bendway condi· 

tions. At Dogtooth Bend, 

revetment h~ been plaoed on the 

right descending bank. 2A shows 

the theoretical outward migratton 

8 

CHANNEL AND POINT BAR MIGRATION 

EVOLUTIONARY STEPS 


THEORETICAL VS. PROTOTYPE CONDITIONS 

1liEORET1CAL BENO 

DOGTOOTH BEND 

If~ .. -~· - ...~..~--=- ._, ,, 

Fig. 5 - Char:.ntl and fJ'>•nl bar forrna.ri.on. tuolutumory steps, tJieorttical us. prototype 

conduions 
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3. BE.NDWA Y MECHANi cS 

The study of bendway mechanics involves complex, three­

dimensional flow analyses. Fig. 6 depicts a three-dimensional 

bend Oow element. Besides the normal and lateral velocity 

components which occur at a bend, trallSVerse velooty ..... components OCCUT as well This transverse velocity, or sec:on· 

d.aey Gow, spirals about the channel croswectiona.l axis. This 

spiraling effec:t is a direct result of the torque established 

from the centrifugal force action of the water flowing around 

the cune of the bend. Straight reach mechanics are much 

easier to manage than curved reach mechanics because the 

centrifugal force action is minimal. A cha.nnel cross section 

in a straight reach is made up of a series of manageable 

secondary cells. The simple conveyance equation applies, and 

lhe overall navigation depths and widths can usually be 
managed by • b"ad.itional • dib ctn.lctures. HoweVtt, in a 

bendway, the centrifugal force is IO great that the con· 

veyance equation does not apply, and • traditional• struc· 

tures do u.ot always work. 

........ 


In a bend. two predominant secondary cells normally exist : 

the centrifugal force cell and the banklliie friction cell. The 

cells spiral in opposite directions to each other. The banlcline 

friction c:eU is of a very small magnitude in comparison to 

the centrifugal cell. The interface of the two cells forms the 
...... 

threadline of the flow In the channel (challlld tbalweg). lf a 

structure could be placed in the bend that would increase 

the friction cell and decrease the centrifugal cell, then the 

threadline would be moved . away from the outer bank and- shifted toward th.e inner bar. Thia shift in the threadline 

woul.d, in time, widen the navigation channel 

HYDRAULIC MODEL TESTS 

-
1. STIJDY REACH 

AND MODEL DESIGN CONSIDERATIONS ..... 
Fig. 7 shows an aerial view of a Sl·kilometer study 

re.ach of the Mississippi River containing two problem bends, 

Prius and Dogtooth Bends A model of the movable bed 
type was constructed of this reach. Granulated c:oal with a 

specific gTavity o! l .3 and a median diameter of .635 cm 

was used as a bed medium. The horizontal scale was l : 400; 

the vertical, l : 100. for a 4 to l distoroon ratio. Fig. 8 is a 

view of the model, looking downstream. The design hydro­

graph was d.ete?TIUned by the author using historical records 

and mathematical model computations. 

.· 

.­
-- -. 


.. .. •...... ~;-~ , .,..... :·"':.:·. ::-~!:. · - · -·6 '\·"' ..: ... • 

F ig. 7 • Aerial uiew of l'l'IO<kl 1tu.dy reach 

Fig. 8 • View of mooobk ~ l'l'IO<kl 

Successful verification of the model was achieved.. Five 

consecutive design bydrograpba were nm to develop base t.eSt 

conditions. The base test is the comparative test which 

shows the tendencies of the river with existing conditions. 

Results of this t.eSt indicated that both of the bends had a 

tendency to narrow and deepen, and the depths of the 

crossing channel between the bends had a tendency to shoal. 
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On the Missiulppi River, navigation cha.onel deaip ele­

vat.1ooa &re establish.eel in relation to the Low Waw 

~fereoce Pla.ne a.WRP). LWRP is a theoretical reference 

profile of the river based ulX>n bistoncal bydrologic data. A 

depth of 3 meters below the LWRP is the cta.n.danl mini· 

m11m demp depth for the navigation c:hanDeL Slll"'ey am· 
tours developed on the model are t.hu.s referred to this 

LWRP datum. and the -3 m contour rcp~ts the desip 
channel 

2. ATI'EMPTED STRUCTURAL S0Ll!I10NS 

The aoal of the model u.st.s was to amve at a practical 
..... 

and cotlWffective solution to the problem eources, hence 

m&JIY clilfereot ltnlct:Ural alteruativea were studied. A pic:ta:re 

of the attempted stnlCtUral aolutioo.t is ahowu in Fig. 9. 

Sb'uetura that did oot benefit served a.s a lesson and helped 

in the formulation of new alteroatives. The attempted 

suuetural solutions were: 

-
MODEL TEST 


ATTEMPTED STRUCTURAL SOWTIONS 


--- - ­-

a) 	DIKES LOCATED ON THE OUTStDE OF THE BEND, 

ANGLED DOWNSTREAM 

Th.is plan bad oo effect on deflecting velocity toward the 

pouit bar. imuad, Yelocities ~ actually de1lec:ted in 

toward the revetted bank, threateDJag the iotesJity and 

11.ability of the bank. 

b) DIKES LOCATED ON THE OUTSIDE OF THE BEND, 

ANGLED PERPEJ>.i>ICULAR 

Th.is confii\lration bad no effect on lhe existing channel. 
howeveT, deOecttOD flow pattenu were m1rumued. 

cl CHEVRONS ANGLED UPSI'REAM AND DOWNSTREAM 

The chevron Ca flow dividmii struc:wtt) had no effect on 

the point bar They moved velocmes in toward t.he outside 

bank. thereby threatening stability. 

d) REAUGNMENT OF THE CHANNEL 

Several different realignments of the channel were tested. 
Redevelopment of the upstream entrance channel bad little 

effect on c:reati111 desired conditions in the bend. A coostaDt 

radius alignment was also conatruc:ted throuih the bead and 

achieved SOUie desirable results. Howevfl', major cha.rule! 

realii'Ullent is deemed cost-prohibitive. 

e) SUBMERGED VANES 

Submerged vlllles developed by the Uruvenmy of Iowa 

wue tested. Altbo~ they caused a small quantity of 

deposition to occur OD the outaide or the bend, they ba.d 

little effect on attacking the pomt bar. More research and 
development on submerged vanes 1n naY'lgation channels 

1bould be conducted in the future. 

0 IDGHFLOW BAR DIKES 

Dik• located on the pomt bar itself were tested. They 

bad no effect oo widezWig the channel, but they did seem to 

inhil>it the tendency (or cmoff' development m the side chine. 

&) 	SUBMERGED WEIRS ANGLED 

3-0 DEGREES UPSTREAM 

'I'hi8 plan showed very desirable resulta, as chsc:us5ed 

further In this article. Evolution of this concept plan was as 

Couo-: 

3. EVOLUTION OF 8£.l'IDWA"I' WEIR DESIGN CO:\CEPT 

The desip concept for bendway weirs evolved from a 

previous model study oa dike configuratioo.t 111 near su-ajgllt 

reaches or the Mississippi River. ln the study • Hydraulic: 

Desip of River Ttaini.ng Structura in Crossinp • (WES 

1989), va.noua angles, both uplltl'Uln and downstream were 

evaluated.. There appeared to be eome promise to upstream· 

aneled diltea ID suajibt reaches. The only 1ltepuc:ism that 

remained was if the concept could work in a bend. since the 

sauc:tl1res would have to be submersed in order fM traffic to 

be able to pass through the bend. Resulta of this model 

study indicated th.at. a dike angled upstream 45 depees to 

the perpendic:u.l&T fiowline proved to be undesua.ble becaU5C! 

the acow generated OD the upstream face of the structure 

wa.s .o crest th.at lhe stability of the entire struc:ture wu 
jeopardlud.. Dikes angled 20 degrees upstream to the perpen· 

dic:u.l&T flowllue gen.erated IO little ICOW' action that the 

benefits were minimal. With this information, the bendway 

weir was developed with a compromised, Upsa"eam angle of 

30 derrees to the perpendicular flowllne. Thu 8l)ile proved 

to be extremely elf1C1ent.. 

4. B~D~'AY '1'EIR MODEL TEST RESl!LTS 

A 	 total of 20 bendway weirs were placed m the two 

"°bends or the model study reach. Each weir was an.ached 

the ex.1sting outside bankline and angled ups.ream 30 
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degrees to a line drawn perpendu:ular to the midbank 

flowline. The structures were construcied level crested with a 

top elevation of 5.49 meters below the LWRP. 

Fig. 10 shows the survey comparisons for the model test 

results of the most upstre8.!I) bend in the model study reach, 

Prices Bend. The base Ust represents the • before • condi· 

tions of the channel. The calculated radius of curvature for 

th.is bend is 2.4 kilometers. Notice should be given to the 

existine perpendicular short weirs that exist in the prototype. 

These weirs have little ar no effect on the channel They 

wen constructed in the 1960s to stabillie the toe of the 

bend.way bankline. After the installation of 9 bend.way ~i.rs. 

the channel through the bend widened an average of 130 

meters. Fig:s. 11 and 12 show th.e • before • and • after • 

CTOSS·aectioual plots at range X-X on the plan view. Fig. 13 

shows th.e companson overlay of the two plots. Appro%ima. 

tely 12 mete:rs of deposition occurred on the outside of the 

bend at this section. 

MODEL TEST 
BENOWAY COMPARISONS 

( 
Clml 

\ 
. 
I
: 
. 

\ 

1 

1 • o.ro-:. 
2 0 - >-TO-...
a • _.,.ro_.,. 
• 0 >-.. 

FitJ. IO • Mod.el survey compari&Ons of PrU:u lkn.d 

MODEL TEST 

·21 

. 

o SO 1CD 150ZCZS>XD-.OCO --- ­

CXSOOO: Im) 


Fig. 11 • Cro»-Sttrional plot of bcu tut ol X·X 


.MODEL TEST 
~ SECT10N R X·X 

AFTER INSTALLATION OF BENOWAY W8RS 

-~ --------------~----------------
~· ----~----------------~--------

eo 1CD IS>ZC2SO ____ SIOlllOPXlll!I) 

DISTANCE {m) 

Fig. 12 • Crou-~c:ional plot of bcndwa.y weir plan a.t X·X 

MODEL TEST 

O SO CW>ZCZIO--C-IC08i!OICll ­

OISTl\HCE {m) 

Fig. 13 • Ouerl.ay plot compori$0n a.t X-X 

Fig. 14 ab<Tl'IS the comparison SUTVey of the next dowu­

st:ream bend, Dogiooth Bend, 'tVitb an average radius of 1.8 

kilometers. A.ft.er the installation of 11 bend.way weirs, the 

cha.Jmet widened out an average of 85 meters. Figs. 15, 16 

and 17 show the before, after, and tlie overlay Cl"DS$-sectioual 

plots at range H-H of the model. Ap,PTOximately 15 meters of 

deposition occurred at the outside of the bend at tlW section. 

,' 
,' 

• 

MODEL TEST 
8CNf:1lll(( COMPAAISONS 

\~ 
I 
I 
I 
I 
I 
I 

: 
/, 

,,·"/ 
-

' • o.ro -:in. 
213-3nlTO·"" 
3 • • .,,ro _,.,. 
4 c >-Im 

Fig. l4 • Mo~l survey compa.ri.sons of Dogtooth Bend 
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MODEL TEST 

CROSS SECOON R ~ 

...... 
0 

PROPOSS> 1tlP 
El.E\lalON OF 
~WEIR- .. "" 
"6Aall 

s .. 
~ ·12 
UJ 
0 

·15 

·18 

- ~ 

C)O_ 

CISTANCE ml 

- Fig; 15 • C>os.-ttctionol plot of batt tut Gl B-H 

MODEL TEST 
CROSS SS:TlCIN R ~ 

AFTER INSTAl.LATlON OF BENDWAY W8RS 

BASE CONDmONS 

1CI) ·=-- ..., ___0 Ill 

~ 

0 

.. "" 
s .. 
~ ·12 

0 
·15 ...-
·21 

0 60 1Cll UOXll250SJO ..0-flllOlll!OICDlll!O 

CISTANCC ml 
Fig. 16 • Cro-uctionol plcl of bendway WC!ir plan at H-H 

MODEL TEST 

-

I.... 

0 $0 1CO \50 - 250 SlO 3'!0 Cl) - - 5olO ea> 
DISTANCE Im! 

Fig. 17 • Ovu/.ay pwt comparison Gl H·H 

12 P .1.A.N,C. • A.l.P.C.N. 

Fig. 18 shows the comparison survey of the channel 

crossing reach between the two bends. The comparison sho'll'$ 

that after the installation of the weirs in the upstre;am bend 

<Prices>. the channel widened and deepened considerably. 

MODEL TEST 
COOSSING COMPARISONS 

~VE.W 

\­
~ !!!!!!! 

4KM 

\ 1 • O..TO -lift 
2 0 -)MTO _.,. 
:S • _.,.TO-M
• 0 ,_..,. 

Fig. 18 • 	MO<UJ •uroey compari.scM of crotJing cha:rtMl 

~n Prica arld Dogt«>l}i Bel\d.s 

Fig. 19 is a view of the bendway weirs in the model. 

These photos show the degree of deposition within each 

structure and the amo11nt o! scour located at the point bar• 

Evaluation of the functioning attributes of these structures 

were conducted during the course of the hydrogn.ph. The 

following results were observed. : 

a) The so.degree desigu angle proved. optimum, as no unac­

ceptable scour on the upstream face of the structures was 

experienced.. The structural stability thus remained intact. 

b) Detrim.ental deflection flow patterns we.re beneficially redJ. 

rected, as verified. by model confetti tests.. 

Numerous tests were conduc:ted on various crest elev&· 

tions for cost-efficiency. None of these alternatives were as 

efficient u the level crested weirs with a desigu elevation of 

-5.49 m LWRP. 

S. CONCLUSIONS OF MODEL TEST RESULTS 

After satisfactory ruults from the bendway weir plan, 

5imulation of a flood bydrograph wu run through the model 

as a final test to determine the overall response of the 

channel to both normal and high flow conditions. F'rom 

surveys, confetti tests, and video tape review, the following 

conclusions were derived by the author: 

The sinuosity and sediment management scheme is still 

maintained aft.er installation of the weirs. Now, instead of 

the point bar location serving as sediment StOragl! during 

low flows, some storage is diverted to the opposite outside 

bendway bank at a depth determii:ied by the height of the 

weirs. Thus. at the low to midbank flows, the sediment 

St.On1ge becomes redistributed in the bend to the advantage 

of navigation. i.e., the bendway becomes wider and more 
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Fi/I. 19 - V~w of bendwoy ~ 

shallow while still maintaining a navigable depth. The 

downsuum crossing becomes drastically improved due to the 

temporary change in sediment tTansport geometry. At 

midbank to high flows, normal flow conveyance occurs and 

the storage sediments are transported downstream.. As the 

hydrograph falls. the we1r influence takes over again and 

the sediments fall out in storage to a manageable, desired 

configuration that Is beneficial to navigation. Optimum sedi· 

menl management is thm achieved 1n the bendway at all 

flow condiuons. 

"Hydraulic:ally, this new sediment management in the bend 

has been developed by the creation of a dominating friction -
cell counteracting &Jatnst. the natural centrifugal cell. The 

end result is a shift in the channel threadline at the low to 

medium flows. 

COi"tSTRUCTJON 

Placement of the first bend11:ay weir on the Mississippi 

River occurred in June 1989. The total time that was 

required for the construction of the weir consisted of only 4 

days. The sequence of construction is summarized as follows : 

1 Survey target points on both sides of the river were 

established. A 30-degree alignment centerline was est.a· 

blished lthe same angle as in the model tcstsl, st.art1ng at 

in nuxW. loolcing downstreom 

the outside of the revetted bank and extending upstream 

across the channel toward the point bar. Also, an offset 

line 10 meters upstream and parallel to the centerline 

was established. This compensated for the drin forces 

against the $inking rock. This line was adjusted according 

to the particular changing velocities expenenced over the 

le.ngth of construction. Drill. velocities during constTuction 

never exceeded l.S m/&ee due to backwater effects from 

the Ohio RiveT. 

GRADED STONE A 
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cont.a1n1ni: proper 11TI1d:>Uon S..-causc of the offset line, the 2. ~'\I< 1•11:n.1u. 

stone dnrt.ed on the desired centerline ahgnment. 


Fie. Z7 1s a 	 bottom 1ma11e of the weir and channel bed. 
5. Int.enswe. 	 computeriied 110und1ni:s were performed dunni: 

This was i;enerated using an lmage Side Scan Sonar The 
the construction to check lhe ali11nment and e!e.-at1on of image defines the bed scour tendencies e:q>enenced downs­
the StructUtt. tream of the weir. as well as deposition tendencies on the 

6 The entire mob1hu1t1on process had to be repeated fre· out11de of the bank 
quent.ly 1n 	 order to allow navigation traffic to pass 

through the bend 

3OlMENSIONA!. V'fW OF EXISTING BENONAY W8R 
3. \t:LOCIT\ CROSS SECTI0'5 

Fig. 28 shows the established data collection range. A·A. 

that was used to collect velOCtt)I cl.at.a both before and art.er 

placement of the weir. A velOCtty 1sovel plot was generated 

from a velocity grid. Fig. 29 is the plot before weir 

placement. and Fig. 30 is the plot of data collected one 

month af\er construction. A definite trend of an overall flow 

ahlft toward the middle of the channel can be seen.Fig. 26 • Thrtt-dimerui.onal contour gtrurcutd from hyd.rogra· 


phu: survey, a~tr COt1$trucrion 


PROTOTYPE 

MONITORING 


lntell.Slve prototype moni­


ton.na wu conducud before, 


dunng. and after consuuct.1on 


o( the bendway weir The 


mon1tonng included : 
...... 

1. DETAlLED BED 

SOUNDINGS 

Figs. 23. 24 	 and 25 show-
detailed hydrognph1c 1UTVeys 


established from sounding 


data. lu seen 1n Fig. 25, a 


scour bole approXtma!A!ly 3 m 


in depth developed 120 met.en 

OEPpsmON 

out into the channel, down· 

..... 	 strum of the Ci!nter of the 

weir Thi.& II very encoura,11ng 

and denrable, as 1t verifies a 
EXISTINGtendency for 	 t.balweg abin as CENTERUNE..... 
OF WEIRrephc.aLed 1n the model. Fig. 

26 ll a th.rff.<limens1onal 


contour plot generated from 


the art.er construction hydro­


graph1c: surveys. 
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a cyp1cal. unmodified bend (a bend that contained no 

structures). Fig. 31 is a plot of the sediment concentrations 

for this unmodified bend section. Fig. 32 is a concentration 

plot developed from samplings taken at range A-A, down· 

stream of the bendway weir. By comparing these two plots, 

a definite shift can be seen in the passage of suspended 

sediments in the bendway weir section. The concentratiom 

enend farther across the section toward the point bar, 

verifying a shift in flow characteristics toward the mJddle of 

the channel. 

Fig. 28 • Location of data colkction range A·A INTEGRATED SUSPENDED SEDIMENT CONCENTRATIONS, 
220 UNMODIFIED BEND SECTION 

·-·· ........ 
~~ ;~ 
~H~ 

~~~~~~~~~~~~~~~ 
0 50 100 150 2CO CISWICE tnJi ~ 

Fig. 31 • In.ugraud s~nded s~imcnt conttntra.ti.oiu ac7'0S$ 

iut~ bend section 

tlTEGRAra) SUSPENDED SEDCMENr ~ 
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] . ~ ..o..-n1 ,.. ..,...,. 
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..IS Fig. 32 • lllUgra.t.td s:u~nded 1edi1Mnt con«nlrOL'ioiu ocrou 

• 
'7 bend section jU4t dowiutream of weir, range A-A 

O SO'CIOIJ02"02903CIO:llOCXI lllO 

DISTANCE~ 

Fig. 30 • Velocity i.sovels ol range A·A. ofW corutruai.on • 
FUfURE CONSTRUCTION Al\"D MODEL TESTS 

A contract will be awarded in 1990 to construct an 

additional 10 bendway weirs throughout Dogtooth Bend. The 

spacing and construction sequeoci.ug will duplicate what was 
4. DEPTH INTEGRATED found conclusive in the model. In general, the optimum 

SUSPENDED SEDThlEl\I SAMPLES spacing is approximately 175 meters between each st:ru~. 

Suspended sediment samples were taken at a )lend Tests 8l"e being conducted to develop a spacing criterion 

control section to investigate the sediment characterisuc:s of dependent on the radius of C'W"Vature of the bend. 
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CONCLUSIONS 

The design and installation of bendway weirs in the 

Mississippi River is revolutionary. The centrifugal bend for1:es 

can now be managed to effectively influence the water and 

sediments of a bendway, including the downstream aossing. 

Sediment st0rage is redistributed in a favorable arrangeme.nt 

for the navigation channel while the natural sinuosity of the 

nver is still mainta ined. 

Construction or the first bendway weir proves that the 

model test design can be quickly and economically installed 

in the Mississippi River. If the drift velocities are taken into 

account, then succes.Vul placement of materials can be 

conduc:ied with acceptable accuracy. 

Field verification of model tests has occurnd. The first 

prototype bendway weir has shown desu-able velocity and 

sediment trends. 

The long-term benefits from bendway weir design are OD 

a magnitude that can only be evaluated over the colll'$e of 

time. Fuel consumption will be saved by the towing indus­

try, and typical delay ti.mes on the open river system will 

be greatly reduced. Accidents as a result of groundings OD 

point bars will become lll.iniToal. Banldines will become 

further stabilized, and detrimental de£\ection flow patterns 

will be minimized. Finally, the goal of maintaining a safe 

and dependable DllvigatioD channel ca.n be advanced on the 

Missisaippi Rivu by the bendway weir concept. 
...... 

The application of bendway weirs Is not limit.ed to 

bendways. The design may also be u.aed in near straight 

reaches to realign the thalweg. Scaled.down versions o( the 
...... structures ca.n be utilized on some of the tributaries and 

smaller stream.a throughout the United States and the world 

abroa.d. 

The aforementioned discussion represents the news of the 

author and are not necessarily the news of the Corpe of 

Engineers. 
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ir . Dis~siro>n of c.be Place11.cnt: PJ:ocedures for ConsC:nt¢C!.otl of Ren.d1"'ay Vcti:-s 
:Ln die Deep Channal, vi1:h an lndght to Gt'Ad.adon of Stone Req_ui.reaent:s fo:r­

B~ndway Vetr Can1~~e~ton. 





I~'CXod.ueclon. Expe~icGce and in&igh~ w~ ~eeancly gai~od on t:he pl&~cm•ne of 
cock la m dee? chann 1 ~~~i~g die Dogtoocn ~nd CottsCl:\lction Co~~rac~ cond~c~ed 
di.:L-t ng 1990 . Th follO¥lng i.s a dbeu.s!!I ion on tho procethtrl!l.S used bdore, 
du:tln5, and a.fter the co~~c:ruction of tho Sen.dvay Veir5~ 

l. 1niciA1. Alignmoot Secup. For CCU!:' fe structural a11~nt of t.h 6end~ay 
lleir, adequace •urvoy polncs war placed !~ r:.be field ~o serv as con~~ol !a~ 
all c.onseruc~lc~ p~oceduro~. 

Target polnc.t: vare .11 t ~ on both the •An-d haT and outsii:!n ba.nk along ~he 
~sired alignment l1na called for tn cbe Plans and Speclfie-a~ion,i;; o! cbe 
co9sCI'Uc~!on c~~tra~t One polnc vaa placed aL midbank, ano~ber plneed ~~ 
hig)\bank. bach c:o en.sure c~'Cr\JC1;ion poin~ ac all vorlcing d.ver & ges. Ti.to 
poin~~ ~•r placed en ch s~d bar ~5 v 11. Eaob poin~ vll.& sat ., diffe~•n~ 

lovac!on 'o al~o ~c.eura &~ laas~ one available re~erenc poin~ at all vor kin& 
rive~ ~t&& a . For ea~h aligrnr;onc ltn dlan. tilece vt~ & cac..tl. o( 6 poi~~~ 

avail~l for reference. All p~inc:.s vore ••t:a.bl!~b~d by th coordinac &y~cc:. 
fra~ lacic:ude &nd long1t:Ude . 

2. St.on.c Dr!fc Compcosa~ton T .i't . Ar ~e 5~rt o! a.ac:h clay cf ccMc:i.u:clan, 
~ contracco~ decermin d an ups;i;r~ ~ of~$ec .allgnm nc tin . This l 1oe ls the 
accua.l llne frcm which ::ha t;t::one vas c=~op~ed into t.h rtver. To de~'1rl.rie chi 
l_in , 1 con~ cl.umps vo'C'e perfo . ~d upsc:r am o 11o !:.he des i.r d f:tri 1 alignc1.u·u:. lni!. 
Soundings 1"fere ~an ta · n over the final AliF-~nt line r.o eXAmin whm C'e che 
stono ac~lly landed. on r.ha riv r bo'C:ro::i. Hy dump1ng and tlion .iotmdi~ ov r 
die aH.gnment. ltna, dle <:oP~t'actor could. dere:nlln• jusc hov far up~c:to.llil of 
ch cksi,red .ali,gnmenc liDe eha scone p1ac nc equ1pment. h.lld ~o be aet . T~is 

offs:ec line rang•d ht)m u llt:ch u 10 ftt;. ~a as mucb a• SO t'eret:: up1i=t llJ;;!. 

Tbl111 of caura• d.e-pc:ndedl en influ.e.ncell 8U.Cb u velocity• dapc.b, v4~•I" 5u.i;!a.ee 
&lope, sl.%0 of illt'~& bucket, a~c. 

2. Hobili~don of Consi:.rucdon, Equipmeo'f.. Om: Che of!!let ligna:anc: line VA.Iii 

e.seab..Jshe:d, a 600 hp tt1nd.cr boa~ se"t C\."O. chree ton nti.chors upst;'H,;: of tbc 
e:sc::4bli5bed aligrim•ne line. Th•s anchors weco ac~ched to 17~ f~. by JS £~ . 

by 10 !c. .spudll.arge. The 11pi.;.dharge had ao fi:.. spuds a't each it.&. tvo ends ­
'!he !rpudbatge had 1. S inoi'I vira "C"ope nm through a .!:n.ai;c:h bloc.It !:hen at ched 
to rc.uld-drum 1.•atth with a 651 Cat P~a.'!: Plant . Ate.ached to tllo do.1il'IU- xHm 
ddo of che apud.barge ve:n tvo 17 ft . spn.adar block.-. 'O'll~i!le blocf:..s !lerved u 
c::uplat.e.s or vold4 for !:he :s:tone dumpil\g. 

4ftet= m &nc.hc'l."S ve:r il!GC, t:h• a-pwfb.ar"gt! VU lovet'ed dO'W'JJll~T"OJllll 02'1 vi;r11s 

'l.m~U pil'op r offl;ac din:.anc: 11tnc! alignm•ne \H.!·"r~ en;sbl.i-sbcd. Thi! aH.gn:an~ nd 
cUst.iLn.c.a ere firie c:u:n.ed by :rd.==1nB on. spud ac a t~ and lectin& ou: or 
brlnging i~ cbe wi~e ~ope . 

Once tho ~pud 'b.argo '""~ finally !fl a eon•c.'C upsc:re&m poslclon 'Id.th 'boc:.h 
spuds f1rc.ly s t into 'the ci~orbed, the ~ender beat ~ould then b,1~ in a 115 
ft . 'by 35 ft. by LO ft. fl&c deck rock bargie ...,"i ~h loaded C:r:ad• A SeoM. A 
~lea1 lo~ded barge ~ossed approximat•ly 9~0 con5 of scone. Thi.5 ba~ge vas 
btoughc; up ga~n.s~ ~h spreader block template ·~e ehed to the ~~udb.arg • 'the 
stori.e barge VllS m1so sec up v1'h a sa~ie~ of vi~ s ar.id anchors sicilar ~o cbe 
•piJ<i'bnr,ge . 

http:c:u:n.ed
http:tt1nd.cr
http:5u.i;!a.ee


An 88:s. ~6S hp d~• U.nc wlch • J c\lbic y&rd 'bu.cltoc v.u podtionad on che 
ap~db-~s•- The •t;ono VA~ chcn dragg d from chc roe~ harge inco -;ti~ void 
cruud. 'by eh 1: mpl te and silc;illfully ducped as iu.ui..,,.-c unic9. 

Do'lllUlt:na en die ~sired &l.i~ane: line. cbe du:pa: ,.ore con.n:ancly 
mordc:ored vit:h aounding;; eo eMure pr:o;t t: n ig.'h e: and widcb of 1 t"t:\lc.'tU!'e, 
rapeatin,g •eqt.lbnc~ until t;h c.o:;Jplecion of vork. 

C:r dactot'I of St:on.e R.aqu!.t'emenu. Inlcially, there vu aome corn:ern t:.o the 
Co112a on ~hoe:he~ che pre& ot sco~~ gt:'Bd.9.cion would be Adequ.ace for prop~~ 
place:enc and conse:rucc{o'rl. of th Bon~~ay Vetrs in tha deaµ cnAntLel of che 
Kiu i::id.ppl 1.1'••r 
Thill Office conducc:ed nv ;;; l CA!et::lngs widl v c'iaw: exper'CB within rlie Dl.scricc 
affic•. ~f~e~ cuch diacu;;;;ion. it was c.t.cidad tha~ mo~c of th aris\ter~ could 
be galn d by "'it• vl~ta to th• vadal15 i:ock quarries on ch rh· r, Thosa 
quAn"11!~ t:h&t 1.1•1'• vblc.ed "'·are.: G?:"ll}'!!t Paine: Quaa;y, Towe-~ Roek Q\lia.n;y, 
Dr«Va Macie.ri&b Qv&ny, lU'ld Roedl Quat;cy. E'.lri:'b of t;he QWlt':r!.a~ dec.on11tr t.c! 
current produec:lon p~ocedures on ch• formacton of Cr de A ~eone. Grad B s~ono., 
Grade C scone, crushed ~ock. At'ld O.rr:ic:k stone. 

C~adc A ~can l• a~ituA11y ~er:aed ~quar:tJ' t:'\Jl'I~ s~one or ~sbo: rock- simply 
bec~use I~ ls ~he 5~rc of all oeher grad.aticm.a. l'h!t tc wily it 1$ ~o cheap . 
'!he &r•clacion la con,rolled by tho blasc!ng grid ~ysClllQ drilled Into Che roek 
f&oo of 'Che. qu&rry. Once lbl,asced, th rock is picbd up a.nd leaded cm a du:::rj) 
truck. I~ ts then h•ul, d dtreccly t~ 'the lo ding do~k. ~hare tc is carefully 
flAced on tba b~~ae. 

~o protec~ th~ d.c~k Gf the barge, the ~tone is pl ccd an cha bal'g~ in 
cwerlapplng pilui. The ruuh b duu.: die largot: sco.oe will aad up on ane 
dck and ch .fin 't will erui up on th• otliu. Th 111xi11C1.n5 load.ad •tcmm, che111. 
is prob~bty noc r pr aon1=A~iva of ith.e t:r;ue. gradation curve . Ho~ever, c:.bt~ ls 
cocpensaced tol' by th• way t:.be •~on• i• 1ev11t'l'CU&1ly dumped inco Eh river. S-J 
carefully dr~gg~g the bu~kiec cveT the 1>tono, massive, v ll graded du:mp c11n 
be achiev ~. Of courae , soae of che fin r 5~ane ~111 b lost n che river, 
buc. probably not ~o~e ~ha:n 2~ porcon~. 

Several id• s have bee,n. p:-opo~ (I on r::he type& of equlp:z. nt to bo wied for 
Crad A Atone plscecenc for B.endway ~air~ in th river. Tne~e !d~ll5 v re 
di~cusaed vieh ntea contractorc. A bo~tom du;ip bn~se a.ay b of ;ome val~o~ 
although chi!! lliCaJ:C.i:'lj cf cheae b.at'gia"' ould SHlll to 1:14.kc tltis idu n<>nw 
feasiolo. Co~c.raccora have scaced ci\at gr da A scone ~o\lld prob bly tear up 
'bat:ge& of ehh cyp . The id.oilJ o! uafog the cio<d.et"t\ giant. backhoes wu also 
dh:cu.sse.d "11.th coocrac~ors. i\lthough 'Ch.ese backhoe:i: CAft hn.ve b\!.c'kl c. aA large 
-. 9 cLJhtc feec and CJ01 ox~ond d~vn in~o the ~ater column lO co AO f~ac, che 
1-nefficicncy of having CAJ conc.lnually nbe and lov r tb11 buc'kec: do-.in ln.eo che 
vacer ~olwz:n vould offa•e any be~•fit gain d fro chm 1a~0 ~ buc~ ·r eap ~i't:)'. 
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SOLICITATION, OFFER. 
ANO AWARD 

(C:mstrJ~ti.1::. AftP.fili!on, ~f flcp.1:() 

I. SOl.tCITATION NO., 

DACW43-90-B-0008 

2. TYPE OF SOl.ICITATION 

~ SEALEOBl0(1Jo"n1

0 NECO~IATI:() lltlTI 

90 JAN 16 

J. CATE ISSUED 

I 
PACE OF PA

1 of 

: 

CES 

IMPORTANT - The .. offer.. section on the reverse must be fully completed by offerer. 
4. CONTRAC f NO . 	 ) . flEOUIStTION/l'URCl<ASE REQUEST NO. 6. l'llOJECl NO . 

L CD 0000 9331-0001 1 
7. ISSUEO av cont.: 8. AOOnESS OFFEn TO Same as Block 7 

Department of the Army 
'--~~~~~~·~--l 

Bid Opening Room: 629 

St. Louis District, Corps of Engineers


L Attention: CEUIS-CT-C 
 Hand carried bids will be received in 
Room 964 until 1:45 P.M. and in Room 629 

Sc. Louis, Missouri 63101-1986 
210 Tucker Boulevard, North 

after 1:45 P.M. until 2:00 P.M. 

L 
0. TELEPHONE NO . (lucl1Jd(' <Ut:O cndrJ I.VO C(H.1.1-:CT CAI.I.Stl. FOR INFQAMI\rtON ;::l A , NAME 


CALL f:ll"1 Hrs. Joan F. Schick 1 314/263-5845 


i 1. The Contractor shall 0091n oerfo~:-a'lce w1!n1n___l.2_ calendar days and complete it within -3.,6Q___ca1endar davs ai:er rec~""";; 

Oaward. (K]nouce1o:J~oc'*'J '"''s~rfo~manceuerood1s I!] mandatory, On!!90t•able. fStt-----·- ··· -- ·· -· ···.I 

SOLICITATIONL 
NOTE: In sealed bid solici1atio11s "oiler.. and .. offerer .. mean .. bid .. and ..bidder". 
10. THE COVERNMENT REOUI RES PERFORMANCE OF THE WORK DESC s:t1ee:o IN THESE DOCUMENTS 11"itlr.. 1dC"nl1f,·mc no.• dole •• 

CONSTRUCTION OF STONE FILL WEIRS, REGULATING WORKS, MISSISSIPPI RIVER MILES 40.0 TO 20.0 
DOGTOOTH BEND REACH - PHASE II 

Description of Work. The work is located in Mississippi and Scott Counties, Missouri and 
L 	 Alexander County, Illinois and consists of furnishing all plant, labor material and 

equipment for the construction of approximately 8,080 linear feet of submerged stone fill 
weirs. 

-
The estimate cosc range of che project is. -ber:veeu $500,000 and $1,000,000 

128. CAI.EN OAR DAYSt2A. THE CONTRACTOR MUST "URN1S.. O:.NV REOUIRC::O PfRl'ORMANCE ANO l'A~'MENT BONOS? 
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FP26- 89 	 NOTICES 

l. 	 SOLICITATION DEFINITIONS - SEALED BIDDING (JUL 1987) FAR 52.214-l. 

"OFFER" MEANS "BID" IN SEALED BIDDING. 

"SOLICITATION" MEANS AN INVITATION FOR BIDS IN SEALED BIDDING. 

"GOVERNMENT" MEANS UNITED STATES GOVERNMENT. 

2. 	 BIDDERS MUST PROVIDE FULL, ACCtJRATE, AND COMPLETE INFORMATION AS REQUIRED 
BY THIS SOLICITATION AND ITS ATTACHMENTS. THE PENALTY FOR MAXING FALSE 
STATEMENTS IN BIDS IS PRESCRIBED IN 18 USC 1001. (FAR 52.214-4) 

3. 	 NOTE THE AFFIRMATIVE ACTION REQUIREMENT OF THE EQUAL OPPORTUNITY CLAUSE 
WHICH MAY APPLY TO THE CONTRACT RESULTING FROM THIS SOLICITATION. 

4. 	 NOTE THE CERTIFICATION OF NONSEGREGATED FACILITIES IN THIS SOLICITATION . 
FAILURE OF A BIDDER OR OFFEROR TO AGREE TO THE CERTIFICATION WILL RENDER 
BIS BID OR OFFER NONRESPONSIVE TO THE TERMS OF SOLICITATIONS INVOLVING 
AWARDS OF CONTRACTS EXCEEDING Sl0,000 WHICH ARE NOT EXEMPT FROM THE 
PROVISIONS OF THE EQUAL OPPORTUNITY CLAUSE. 
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BIDDING SCHEDULE NOTES 

NOTES: (a) All quantities shown on tbe BIDDING SCHEDULE are estimated 
quantities except when the unit is shown as •job". 

(b) When bids are solicited on a unit price basis, bidde.rs shall 
insert in the spaces provided therefor in the SCHEDULE both the 
•unit price" and the "estimated amou.nt• resulting from applying 
the said unit price to the estimated quantity shown. In event the 
bidder quotes only a total price c• estimated amount•) in his bid 
and fails to quote the unit price, the Government will determine 
such unit price by dividing the total price quoted by the quantity 
of the item set out in the SCHEOCLE. The bidder agrees that the 
unit price so determined shall be used for the purpose of bid 
evaluation, award and all payments to the Contractor including 
final payment. 

(c) All extensions of the unit prices shown will be subject to 
verification by the Government. In case of variation between the 
unit price and the extension, the unit price will be considered to 
be the bid and the extension will be corrected accordingly. 

{d) If a modification to a bid based on unit prices is submitted, 
which provides for a lump sum adjustment to the total estimated 
cost, the application of the lump sum adjustment to each unit 
price in the bid schedule must be stated. If it is not stated, 
the bidder agrees that the lump sum adjustment shall be applied on 
a pro rata basis to every unit price in the bid schedule. 

(e) Bidders are required to bid on all items listed on the Bidding 
Schedule in addition to inserting a total quoted bid in the 
appropriate space provided. Failure to do so will be considered 
good cause to disqualify the bid. 

(f) Item No. l has been subdivided into subitems. A bid for the work 
shall include a bid for each of these subitems . Bidders should 
refer to Special Clause SC- 50 before preparing their bids for 
these items. 

- 5 (26- 89) 



A;ithmetic pisc;epancies. EFARS 14.406-2 (JOL 89) 

a. For the purpose of initial evaluation of bide, the following will be 
utilized in resolving arithmetic discrepancies found on the face of the bidding 
schedule as submitted by bidders: 

(l) Obviously misplaced decimal points will be corrected; 

(2) In case of discrepancy betveen unit price and extended price, the 
unit price will govern; 

L 
(3) Apparent errors in extension of unit prices will be corrected; and 

(4) Apparent errors in addition of lump-sum and extended prices will 
be corrected. 

-
b. For the purposes of bid evaluation, the Government will proceed on the 

assumption that the bidder intends bia bid to be evaluated on the baais of the 
unit prices, extensions, and totals arrived at by resolution of arithmetic 
discrepancies as provided above and the bid will be so reflected on the 

-
abstract of bids. 
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NOTICE OF REQUIREMENT FOR AFFIRMATIVE ACTION TO ENSURE EQUAL EMPLOYMENT 
OPPORTUNITY (APR 1984) FAR 52 . 222-23. 

a . The Offerer's attention is called to the Equal Opportunity clause and 
the Affirmative Action Compliance Requirements for Construction clauses of this 
solicitation. 

b. The goals for minority and female participation, expressed in 
percentage terms for the contractor's agqreqate workforce in each trade on all 
construction work ln the covered area, a.re as follows: 

SMSA/EA Goals for M.inority Participation Goals for Female 
Economic Area For Each Trade · Participation for Each Trade 

St. Louis, MO(EA) ll.4 6.9 

These goals are applicable to all the Contractor's construction work performed 
in the covered area. If the Contractor performs construction work in the 
geographical area located outside of the covered area, the contractor shall 
apply the goals established for the geographical area where the work is 
actually performed. Goals are published periodically in the Federal Register 
in notice form, and these notices may be obtained from any Office of Federal 
Contract Compliance Proqrams Office. 

c. The Contractor's compliance with the Executive Order 11246, as amended, 
and the regulations in 41 CFR 60- 4 shall be based on its (l) implementation of 
the Equal Opportunity clause, (2) specific affirmative action obligations 
required by the clause entitled "Affirmative Action Compliance Requirements for 
Construction,• and (3) its efforts to meet prescribed goals. The hours of 
minority and female employment and training must be substantially uniform 
throughout the length of the contract, and in each trade. The Contractor shall 
make a good faith effon to employ minorities and women evenly on each of its 
projects . The transfer of minority or female employees or trainees from 
Contractor to Contractor, or from project to project, for the sole purpose of 
meeting the Contractor's goals shall be a violation of the contract, Executive 
Order 11246, as amended, and the regulations in 41 CFR 60- 4. Compliance with 
the goals will be measured against the total work hours performed. 

d. The Contractor shall provide written notification to the Director, 
Office of Federal Contract Compliance Proqrams, within 10 working days 
following award of any construction subcontract in excess of Sl0,000 at any 
tier for construction work under the contract resulting from this solicitation. 
The notification shall list : 

(1) Name, address and telephone number of the subcontractor; 
(i) Employer identification number of the subcontractor; 

(2) Estimated dollar am.cunt of the sul:>contract; 
(3) Estimated starting and completion dates of the subcontract; and 
(4) Geoqraphical area in which the subcontract is to be performed. 

e. As used in this Notice, and in the contract resulting from this 
Solicitation, the •covered area• is: (a) Mississippi and Scott Counties, 
Missouri and Alexander County, Illinois . 

7 (26-89 ) 



SOLICITATION NO. DACW43-90-B-0008 

The bidder makes the following representations and certifications as a part 
of the bid identified above. (Check appropriate boxes . ) 

lA. SMALL BUSINESS CONCERN REPRESEN'!ATION (MAY 1986) FAR 52. 219-l. 

The offeror represents and certi~ies as part of ~offer that it J___J- is, '---1 is not a small business concern and t:hat J___J all, J___J not all end 
items to be furnished will be manufactured or produced by a small business 
concern in the Onited States, its territories or possessions, Puerto Rico or 
the Trust Territory of the Pacific Islands. -small business concern", as used 
in this provision, means a concern, including its affiliates, that is 
independently owned and operated, not dominant in the field of operation in 
which it is biddinq on Government contracts, and qualified as a small business 
under the size standards in this solicitation. 

lB . SMALL BUSINESS SIZE STANDARD. 

- The work to be procured under this solicitation is classified in Standard 
Industrial Classification COde 1629 and, for the purpose of this procurement to 
qualify as a small business concern, in addition to being independently owned 
and operated and not dominant in the field of operation in which it is bidding 
on Government contracts , the average annual receipts of the concern and its 
affiliates for the preceding three fiscal years do not exceed $17.0 million. 

2. SMALL DISADVANTAGED BUSINESS CONCERN REPRESENTATION (DOD FAR SUPPLEMENT 
DEVIATION) (JUN 1988) DFARS 252.219-7005. 

(a) Definition. -small clisadvantaged business concern", as used in 
this provision, means a small business concern, including mass media, owned and 
controlled by individuals who are both socially and economically disadvantaged, 
as defined in regulations prescribed by the U. S . Small Business AdmJ.nistration 
at 13 CPR Part 124, the majority of earnings of which directly accrue to such 
individuals. (13 CFR Part 124 generally provides that a small disadvantaged 
business concern is a small business concern (1) which is at least Sl percent 
(51\) owned by one or more socially and economically disadvantaged individuals; 
or in the case of any publicly owned business, at least 51 percent (51\) of the 
voting stock of which is owned by one or more socially or economically 
disadvantaged individuals, and (2) whose management and daily business 
operations are controlled by one or more such individuals.) (See 13 CFR 
124.101 throuqh 124 . 110.) 

(b) Representation. The Offeror represents that its qualifying 
ownership falls within at least one of the following categories, (check the 
applicable categories): 
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SOLICITATION NO. DACW43-90-B-0008 

Subcontinent Asian (Asian-Indian) American (US Citizen with origins 

from India, Pakistan, Bangladesh, or Sri Lanka) 

Asian-Pacific American (OS Citizen with origins from Japan, China, 

The Philippines, Vietnam, Korea, Samoa, Guam, o.s. Trust Territory o! 

the Pacific Islands, Northern Mariana Islands, Laos, Cambodia, or 
Taiwan) 
Black American (OS Citizen) 
Hispanic American (OS Citizen with origins from South America, Central 
America, Mexico, Cuba, the Dominican Republic, Puerto Rico, Spain or 

Portugal) 

Native American (American Indians, Eskimos, Aleuts, or Native 

Hawaiians) 


Individual/concern certified for participation in the 

Minority Small Business and Capital Ownership Development 

Program under section S(a) of the Small Business Act (15 u.s.c. 

637 (a)) 

Other minority found to be socially diaadvantaged .by the 

Small Business Adm.inistration (U.S. Citizen) 


(c) Certification. 

(l) The Offeror represents and certifies, as part of its offer, that 
it is ___, is not a small disadvantaged business concern. 

(2 ) (Complete only if item (b) above is checked •0ther•) 
The Offeror represents and certifies, as part of its offer, that the Small 
Business Administration (SBA) has ____, has not ____ made a determination 
concerning the Offeror's status as a small disadvantaged business concern. If 
the SBA has made such a determination, the date of the determination was 

and the Offeror certifies that it was ___, was not ___ found by the 
SBA to be socially and economically disadvantaged as a result of that 
determi.nation and that no circumstances have changed to vary that 
determination. 

(d) Notification. The Offeror agrees to notify the Contracting 
Officer before award of any change in its status as a small disadvantaged 
business concern occurring between th.e submission of its offer and contract 
award . 

(e) Penalty. The Offeror represents and certifies that the above 
information is true and understands that whoever for the purpose of securing a 
contract or subcontract under subsection (a) of Section 1207 of Public Law 
99-661 misrepresents the status of any concern or person as a small business 
concern owned and controlled by a minority (as described in subsection (a)) 
shall be punished by a fine of not less than $10,000 or by imprisonment for not 
more than a year, or both. 
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SOLICITATION NO. DACW43-90-B-0008 

3. WOMEN-OWNED SMALL BUSINESS Rl!:PRESZNTATION (APR 1984) P'AR 52.219-3. 

a. BEPBESENIATION: The offerer repraaenta that it J.___/ ia, J.___/ is not 
a woman-owned small business concern. 

b. DEl'INITIONSt 
(l) •small business concern,• as used in this provision, means a 

concern, including its affiliate•, that ia independently owned and operated, 
not dominant in the field of operation in which it ia biddin9 on Government 
contracts, and qualified as a small buaine•s under the criteria and size 
standards in 13 CP'R 121. 

(2) •woman-owned,• as used in thi• provision, me&ns a small business 
that is at least 51 percent owned by a woman or women who are o.s. citizens and 
who also control and operate the bueinesa. 

4. CONTINGENT FEE REPRESENTA'l'ION AND AGREEMENT (APR 1984) FAR 52.203-4. 

a. Rl!!PBESMATION: The offerer represents that, except for full-time bona 
fide employees workinq solely !or the o!!eror, the offerer ­

(NOTE z The offerer must check the appropriate box••· For interpretation of the 
representation, includin9 the term •bona fide employee,• see Subpart 3 .4 or the 
Federal Acquisition Regulation.) 

(1) J.___/ bu J.___/hJJJ not employed or retained any person or company 
to solicit or obtain this contract.1 and 

(2) J.___/ has J.___/ bAe not paid or agreed to pay to any person or 
company employed or retained to solicit or obtain this contract any commission, 
percenta9e, brokera9e, or other fee contingent upon or resultin9 from the award 
of this contract. 

b. AGREEMENT: The offerer agrees to provide information relatin9 to the 
above Representation aa requested by the Contracting Officer and, when 

subparagraph a.(l) or a.(2) is answered affirmatively, to promptly eubm!.t to 
the Contracting Officer ­

(l) A completed Standard P'orm 119, Statement of Contingent or other 
reea, (SP 119); or 

(2) A signed statement indicating that the SF 119 was previously 
submitted to the same contracting office, including the date and applicable 
solicitation or contract number, and representing that the prior SF 119 applies 
to this offer or quotation. 
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SOLICITATION NO. DACW43-90-B-0008 

THIS CERTIFICATION CONCERNS A MATTER WITHIN THE JURISDICTION OF AN AGENCY OF 
THE UNITED STATES AND THE MAKING OF A FALSE, FICTITIOUS, OR FRAUDULENT 
CERTIFICATION MAY RENDER THE MAKER SUBJECT TO PROSECUTION UNDER SECTION 1001, 
TITLE 18, UNITED STATES CODE. 

(b) The Offerer shall provide immediate written notice to the Contracting 
Officer if, at any time prior to contract award, the Offerer learns that its 
certification was erroneous when submitted or has become erroneous by reason of 
changed circumstances. 

(c} A certification that any of the items in paragraph (a) of this 
provision exists will not necessarily result in withholding of an award under 
this solicitation. However, the certification will be considered in connection 
with a determination of the Offerer's responsibility. Failure of the Offerer 
to furnish a certification or provide such additional information as requested 
by the Contracting Officer may render the Offerer nonresponsible. 

(d) Nothing contained in the foregoing shall be construed to require 
establishment of a system of records in order to render, in good faith, the 
certification required by paragraph (a) of this provision. The knowledge and 
information of an Offeror is not required to exceed that which is normally 
possessed by a prudent person in the ordinary course of business dealings. 

(e} The certification in paragraph (a} of this provis~on is a material 
representation of fact upon which reliance was placed when making award. If it 
is later determined that the Offeror knowingly rendered an erroneous 
certification, in addition to other remedies available to the Government, the 
Contracting Officer may terminate the contract resulting from this solicitation 
for default. 

15. NOTICE OF RESTRICTIONS ON CONTRACTING WITH SANCTIONED PERSONS. FAR 
52.225-12 (MAY 1989) 

(a) Statutory prohibitions have been imposed on contracting with 
sanctioned persons, as specified in Federal Acquisition Regulation (FAR) 
52.225-13, Restrictions on contracting with sanctioned Persons. 

(b) By submission of this offer, the Offerer represents that no products 
or services, except those listed in this paragraph (b), delivered to the 
Government under any contract resulting from this solicitation will be products 
or services of a sanctioned person, as defined in the clause referenced in 
paragraph (a) of this provision, unless one of the exceptions in paragraph (d) 
of the clause at FAR 52.225-13 applies. 
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SOLICITATION NO. DACW43-90-B-0008 

Product or Service Sanctioned Person 

(List as necessary) 

16. INFORMATION REGARDING THE EXECUTION OF A COMPETITIVE INFORMATION 
CERTIFICATE (AUG 1989) AL 89-21 

Prospective bidders/offerers are hereby notified that, prior to award, the 
apparent low bidder or apparently successful offerer will be required to 
execute a "Competitive Information Certificate" if such prospective awardee is 
listed as a Contractor from whom a "Competitive Information Certificate" is 
required. This certification is required for all competitive procurements 
expected to exceed $100,000 and is in addition to the Contractor certification 
requirements set forth in FAR 3.104-9. 

17. SMALL BUSINESS CONCERN REPRESENTATION FOR THE SMALL BUSINESS 
COMPETITIVENESS DEMONSTRATION PROGRAM (JAN 1989). DFARS 252.219-7012. 

(a) Definition. 

"Emerging Small Business", as used in this Solicitation, means a Small 
Business Concern whose size is no greater than 50 percent of the numerical size 
standard applicable to the standard industrial classification code assigned to 
a contracting opportunity. 

(b) (Complete only if offerer has certified itself under the clause at FAR 
52.219-1 as a small business concern under the size standards of this 
solicitation.) The offerer represents and certifies as part of its offer that 
it is, is not an emerging small business. 

(c) (Complete only if the Offerer is a Small Business or an Emerging Small 
Business, indicating its size range.) Offerer's number of employees for the 
past twelve months or Offerer's average annual gross revenue for the last three 
fiscal years. (Check one of the following.) 

No. of Employees Average Annual Gross Revenues 

50 or fewer Sl million or less 

51 - 100 $1,000,001 - $2 million 
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101 - 250 $2,000,001 - $3.S million 
L 

251 - 500 $3,500,001 - $5 million 

501 - 750 $5,000,001 - $10 million 

751 - 1,000 $10,000,001 - $17 million 

over l,000 over $17 millionL 

18. CERTIFICATION REGARDING A DRUG-FREE WORKPLACE (MAR 1989) FAR 52.223-5. 

i 
L (a) Definitions. As used in this provision, 

"Controlled substance" means a controlled substance in schedules I through 
V of section 202 of the Controlled Substance Act (21 o.s.c. Sl2) and as further 
defined in requlation at 21 CFR 1308.11 - 1308.15. 

"Conviction" means a finding of quilt (including a plea of nolo contendere) 
or imposition of sentence, or both, by any judicial body charged with the 
responsibility to determine violations of the Federal or State criminal drug 
statutes. 

"Criminal drug statute" means a Federal or non-Federal criminal statute 
involving the manufacture, distribution, d~spensing, possession or use of any 
controlled substance. 

"Drug-free workplace" means a site for the performance of work done in 
connection with a specific contract at which employees of the contractor are 
prohibited from engaging in the unlawful manufacture, distribution, dispensing,

i possession, or use of a controlled substance. 
i 
l­

"Employee" means an employee of a contractor directly engaged in the 
performance of work under a Government contract. 

"Individual" means an offeror/contractor that has no more than one employee 
including the offerer/contractor. 

(b) By submission of its offer, the offerer, if other than an individual, 
who is making an offer that equals or exceeds certifies and agrees, that with 
respect to all employees of the offeror to be employed under a contract 

i resulting from this solicitation, it will-­
'­
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(l) Publish a statement notifying such employees that the unlawful 
manufacture, distribution, dispensing, possession or use of a controlled 
substance is prohibited in the contractor's workplace and specifying the 
actions that will be taken against employees for violations of such 

I prohibition;

L (2) Establish a drug-free awareness program to inform such employees 
about-­

I 

i 
(i) The dangers of drug abuse in the workplace;L 

(ii) The Contractor's policy of maintaining a drug-free workplace; 
(iii) Any available drug counseling, rehabilitation, and employee

L assistance programs; and 

(iv) The penalties that may be imposed upon employees for drug abuse

L violations occurring in the workplace; 

(3) Provide all employees engaged in performance of the contract with 
a copy of the statement required by subparagraph (b){l) of this provision; 

L (4) Notify such employees in the statement required by subparagraph 
(b)(l) of this provision, that as a condition of continued employment on the 
contract resulting from this solicitation, the employee will-­

L 
(i) Abide by the terms of the statement; and 

L (ii) Notify the employer of any criminal drug statute conviction for 
a violation occurring in the workplace no later than five {5) days after such 
conviction; 

I 
I (S) Notify the contracting officer within ten (10) days after 
L receiving notice under subdivision (b)(4)(ii) of this provision, from an 

employee or otherwise receiving actual notice of such conviction; and 

i (6) Within 30 days after receiving notice under subdivision (b){4)(ii)- of this provision of a conviction, impose the following sanctions or remedial 
measures on any employee who is convicted of drug abuse violations occurring in 
the workplace:

L 
(i) Take appropriate personnel action against such employee, up to 

and including termination; or 

(ii) Require such employee to satisfactorily participate in a drug 
abuse assistance or rehabilitation program approved for such purposes by a 
Federal, State, or local health, law enforcement, or other appropriate agency.

I 
i_.. 
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SOLICITATION NO. DACW43-90-B-0008 

{7) Make a good faith effort to maintain a drug-free workplace throu9h 
L implementation of subparagraphs (b)(l) through (b)(6) of this provision. 

(c) By subcommission of its offer, the offerer, if an individual who is 
making an offer of any dollar value, certifies and agrees that the offerer will

L 	 not engage in the unlawful manufacture, distribution, dispensing, possession, 

or use of a controlled substance in the performance of the contract resulting 

from this solicitation.
! 

I 

I 


..._ 
(d) Failure of 	the offerer to provide the certification required by 

paragraphs (b) or (c) of this provision, renders the offerer unqualified and 

) ineligible for award. {See FAR 9.104-l(g) and 19.602-l(a)(2)(i).) 


L 
(e) In addition to other remedies available to the Government, the 

certification in paragraphs (b) and (c) of this provision concerns a matter 
within the jurisdiction of an agency of the United States and the making of a 
false, fictitious, or fraudulent certification may render the maker subject to 
prosecution under Title 18, On~ted States code, Section 1001. 

I 	 19. TAXPAYER IDENTIFICATION. FAR 52.204-3 (SEP 89). 
L 

(a) Definitions. 
"Common parent," as used in this solicitation provision, means that 

corporate entity.that owns or controls and affiliated group of corporationsL 
that files its Federal income tax returns on a consolidated bases, and of which 
the offerer is a member. 

"Corporate status," as used in this solicitation provision, means a 
designation.as to whether the offerer is a corporate entity, and unincorporated 
entity (e.g•, sole proprietorship of partnership), or a corporation providing 
medical and health care services. 

"Taxpayer Identification Number (TIN)," as used in this solicitation 
provision, means the number required by the IRS to be used by the offerer in 
reporting income tax and other returns. 

(b) The offerer is required to submit the information required in 
paragraphs (c) through (e) of this solicitation provision in order to comply 
with reporting requirements of 26 O>S>C> 6041, 6041A, and 6050M and 

I
:_.. 	 implementing regulations issued by the Internal Revenue Service (IRS). If the 

resulting contract is subject to the reporting requirements described in 
4.902(a), the failure or refusal by the offerer to furnish the information may 

) 	 result in a 20 percent reduction of payments otherwise due under the contract. 
I 
l.. ­

(c) Taxpayer Identification Number (TIN). 

I 
! 
"-­

TIN has been applied for. 

L 
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l__ I 	 TIN is not required because: 

l__ l Offerer is a nonresident alien, foreign corporation, or 
foreign partnership that does not have income effectively connected with the 
conduct of a trade or business in the O>S> and does not have an office or place 
of business or a fiscal paying agent in the o.s.; 

l__ I Offerer is an agency or instrumentality of a foreign 
government; 

l__ I Offerer is an agency or instrumentality of a Federal, state, 
or local government; 

l__ I Other. State basis~------------------~ 

{d) Corporate Status. 

l__ I corporation providing medical and health care services, or 
engaged in the billing and collecting of payments for such services; 

I I,_, 	 Other corporate entity; 

I I 	 Not. a corporate entity;·-· 
I I 	 Sole proprietorship·--· 
,_,I 

l__ I Hospital or extended care facility described in 26 CFR 
50l(c){3) that is exempt from taxation under 26 CFR SOl(a). 

I 	 Partnership 

(e) 	 Common Parent. 

l__ I Offerer is not owned or controlled by a common parent as 
defined 	in paragraph (a) of this clause. 

l__ I Name and TIN of cormnon parent: 

Name 
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INSTRUCTIONS TO 	 BIDDERS 

l. EXPLANATION 	 TO PROSPECTIVE BIDDERS (APR 1984) FAR 52.214-6. 

Any prospective bidder desiring an explanation or interpretation of the 
solicitation, drawings, specifications, etc., must request it in writing soon 
enough to allow a reply to reach all prospective bidders before the submission 

L 	 of their bids. Oral explanations or instructions given before the award of a 
contract will not be binding. Any information given a prospective bidder 
concerning a solicitation will be furnished promptly to all other prospective 
bidders as an amendment to the solicitation, if that information is necessary 
in submitting bids or if the lack of ·it would be prejudicial to other 
prospective bidders. 

2. PREPARATION 	 OF BIDS - CONSTRUCTION (APR 1984) FAR 52.214-18. 

a. Bids must be (1) submitted on the forms furnished by the Government or 
on copies of those forms, and (2) manually signed. The person signing the bid 
must initial each erasure or change appearing on any bid form. 

b. The bid form may require bidders to submit bid prices for one or more 
item on various bases, including 

(1) Lump sum bidding; 

i (2) Alternate prices; 
L 

(3) Units of construction; or 

(4) Any combination of subparagraph (1) through (3) above. 

c. If the solicitation requires bidding on all items, failure to do so 
will disqualify the bid. If bidding on all items is not required, bidders 
should insert the words "no bid" in the space provided for any item on which no 
price is submitted. 

d. Alternate bids will not be considered unless this solicitation 
authorizes their submission. 

3. BIDDER'S QUALIFICATIONS. 

Before a bid is considered for award, the bidder may be requested by the 
Government to submit a statement regarding his previous experience in 
performing comparable work, his business and technical organization, financial 
resources, and plant available to be used in performing the work. 
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4. 	 SUBMISSION OF BIDS (APR 1984) FAR 52.214-5. 

a. Bids and bid modifications shall be submitted in sealed envelopes or 
packages (l) addressed to the office specified in the solicitation and (2) 
showing the time specified for receipt, the solicitation number, and the name 
and address of the bidder. 

b. Telegraphic bids will not be considered unless authorized by the 
solicitation; however, bids may be modified or withdrawn by written or 
telegraphic notice, if such notice is received by the time specified for 
receipt of bids. 

5. 	 LATE SUBMISSIONS, MODIFICATIONS, AND WITHDRAWALS OF BIDS (APR 1984) 
FAR 52.214-7. 

a. Any bid received at the office designated in the solicitation after the 
exact time specified for receipt will not be considered unless it is received 
before the award is made and it ­

(1) Was sent by registered or certified mail not later than the fifth 
calendar day before the date specified for receipt of bids (e.g., a bid 
submitted in response to a solicitation· requiring receipt of bids by the 20th 
of the month must have been mailed by the 15th); or 

(2) Was sent by mail (or was telegraphic bid if authorized), and it is 
determined by the Government that the late receipt was due solely to 
mishandling by the Government after receipt at the Government installationo 

b. Any modification or withdrawal of a bid is subject to the same 
conditions as in paragraph a. above. 

c. The only acceptable evidence to establish the date of mailing of a late 
bid, modification, or withdrawal sent either by registered or certified mail is 
the o.s. or Canadian Postal Service postmark on the wrapper or on the original 
receipt from the U.S. or Canadian Postal Service. If neither postmark shows a 
legible date, the bid, modification, or withdrawal shall be processed as if 
mailed late. "Postmark" means a printed, stamped, or otherwise placed 
impression (exclusive of a postage meter machine impression) that is readily 
identifiable without further action as having been supplied and affixed by 
employees of the o.s. or Canadian Postal Service on the date of mailing. 
Therefore, bidders should request the postal clerks to place a hand 
cancellation bull's-eye postmark on both the receipt and the envelope or 
wrapper. 

d. The only acceptable evidence to establish the time of receipt at the 
Government installation is the time/date stamp of that installation on the bid 
wrapper or other documentary evidence of receipt maintained by the 
installation. 
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L a. Notwithstanding paragraph (a) above, a late modification of an 
otherwise successful bid that makes its terms more favorable to the Government 
will be considered at any time it is received and may be accepted. 

I 
f. A bid may be withdrawn in person by a bidder or its authorizedL 

L 
representative if, before the exact time set for receipt of bids, the identity 
of the person requesting withdrawal is established and that person signs a 
receipt for the bid. 

6. BID BOND (MAR 1989) OFARS 252.228-7007. 

(a) The Offeror (Bidder) ·shall furnish a separate bid bond, or United 
States bonds, Treasury notes or other public debt obligations of the United 
States, in the proper form and amount, by the time set for opening of bids. 
Failure to do so may be cause for rejection of the bid. The Contracting 
Officer will return bond or notes of the United States (1) to unsuccessful 
bidders as soon as practicable after the opening of bids; and (2) to the 
successful bidder upon execution of contractual documents and bonds (including 
any necessary coinsurance or reinsurance agreements), as required by the bid as 

I 
'--	

accepted. 

(b) If the successful bidder, upon acceptance of its bid by the Government 
within the period specified for acceptance, fails to execute all contractual

L 	 documents or give a bond(s) as required by the solicitation within the time 
specified, the Contracting Officer may terminate the contract for default. 

(c) Unless otherwise specified in the bid, the Bidder will (1) allow sixty
L 	 (60) days for acceptance of its bid; and (2) give bond within ten (10) days 

after receipt of the forms by the Bidder. 

(d) In the event the contract i~ terminated for default, the Bidder is 
I.-	 liable for any cost of acquiring the work that exceeds the amount of its bid. 

The bid bond, or bonds or notes of the United States, is available to offset 
the difference. 

I 

I 
I.__ 

7. BONDS. 

Bonds listed below are required when the bid amount exceeds S25,000. 

a. Bid Bonds. - Each bidder shall submit with his bid a Bid Bond (Standard 
Form 24) with good and sufficient surety or sureties acceptable to the 
Government, or other security as provided in paragraph 6 above in the form of 
twenty percent (20\) of the bid price or $3,000,000 whichever is lesser. The 
bid bond penalty may be expressed in terms of a percentage of the bid price or 
may be expressed in dollars and cents. 

b. Performance and Pavment Bonds. - Within 10 days after the prescribed 
forms are presented to the bidder to whom award is made for signature, a 
written contract on the form prescribed by the specifications shall be executed 
and two bonds, each with good and sufficient surety or sureties acceptable to 
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the Government,. furnished; namely a performance bond (Standard Form 25) and a 
payment bond (Standard Form 25-A). The penal sums of such bonds will be as 

follows: 

(1) 	 Performance Bond. - The penal sum of the performance bond shall 
equal one hundred percent (100') of the contract price. 

(2) 	 Payment Bond ~ 

(a) 	 When the contract price is $1,000,000 or less, the penal sum 
will be fifty percent (SQ') of the contract price. 

(b) 	 When the contract price is in excess of $1,000,000 but not 
more than ss,000,000, the penal sum shall be forty percent 
(40') of the contract price. 

(c) 	 When the contract price is more than $5,000,000, the penal 
sum shall be $2,500,000. 

Any bonds furnished will be furnished by the Contractor to the Government prior 
to commencement of contract performance. 

8. AMENDMENTS PRIOR TO DATE SET FOR OPENING BIDS. 

The right is reserved, as the interest of the Government may require, to 
revise or amend the specifications or drawings or both prior to the date set 
for opening bids. Such revisions· and amendments, if any, will be anno~nced by 
an amendment or amendments to this Solicitation. If the revisions and 
amendments are of a nature which requires material changes in quantities or 
.Prices bid or both, the date set for opening bids may be postponed by such 
number of days as in the opinion of the issuing officer will enable bidders to 
revise their bids. In such cases, the amendment will include an announcement 
of the new date for the opening bids. 

9. AMENDMENTS TO INVITATIONS FOR BIDS (NOV 1988) FAR 52.214-3. 

(a) If this solicitation is amended, then all terms and conditions which 

are not modified remain unchanged. 


(b) Bidders shall acknowledge receipt of any amendments to this 
Solicitation (1) by signing and returning the amendment; (2) by identifying 
the amendment number and date in the space provided for this purpose on the 
form for submitting a bid; or (3) by letter or telegram. The Government must 
receive the acknowledgement by the time and at the place specified for receipt 
of bids. 

10. 	 TELEGRAPHIC BID MODIFICATIONS. 

Telegraphic bids are not authorized, however, modification or withdrawal 
of bids by telegram is authorized, provided telegraphic notice is submitted so 
as to be received in the office designated in this Solicitation not later than 
the exact time set for opening of bids. The telegraphic modification or 
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withdrawal received in such office by telephone from the receivinq telegraph 
office not later than the time set for opening of bids shall be considered if 
such messaqe is confirmed by the telegraph company by sendinq a copy of the 
telegram which formed the basis for the telephone call. 

ll. PRE-AWARD INFORMATION. 

The low bidder shall, upon request of the Contractinq Officer, furnish a 
statement of whether he is now or ever has been enqaqed in any work similar to 
that covered by the specifications herein, the dollar value thereof, the year 
in which such work was performed, a brief description of the work, and the 
manner of its execution, and qiving such other information as will tend to show 
the bidder's ability to prosecute the rt;!qtlired work. The bidder shall furnish 
the above information for at least 4 ccmmercial firms and/or Government 
agencies for whom he has performed work. The "such other information" referred 
to above shall include but is not limited to the following: 

(l) The name and address of the office or firm under which such work 
was performed. 

(2) A brief history of business experience, including length of time 
in present business. 

(3) A list of key personnel available for instant project and their 
qualifications. 

(4) A copy of bidder's latest financial statement, including the 
names of banks or other financial institutions with which the bidder conducts 
business. If the financial statement is more than 60 days old, a certificate 
.should be attached stating that the financial condition is substantially the 
same, or if not the same, the changes that have taken place. Such statement 
will be treated as confidential. 

(5) A list of present commitments, including the dollar value 
thereof, and name of office under which the work is being performed. 

(6) A list of the plant available to the bidder and proposed for use 
on the work. 

12. CONTRACTOR ESTABLISHMENT CODE. FAR 52.204-4 (AOG 1989). 

In the block with its name and address, the offerer should supply the 
Contractor Establishment code applicable to that name and address, if known to 
the offerer. The number should be preceded by "CEC: Offerers should take care 
to report the correct CEC and not a similar number assigned to the Offeror in a 
different system." 

The CEC is a 9-digit code assigned to a contractor establishment that 
contracts with a Federal executive agency. The CEC system is a contractor 
identification coding system which is currently the Dun and Bradstreet Data 
Universal Numbering System (DONS). The CEC system is distinct from the Federal 
Taxpayer Identification Number (TIN) system. 
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The Government will obtain a contractor Establishment code for any awardee 
that does not have or does not know i.ts CEC. 

13. DRAWINGS AND SPECIFICATIONS. 

Prior to the opening of bids, drawings and specifications will be 
furnished to order upon receipt of payment therefor in the amount(s) indicated 
in the following schedule, which includes $2.50 mailing costs. No refund of 
the payment will be made and the drawings and speeifications need not be 
returned. Payment shall be in the form of certified check, money order, or 
cashiers check made payable to •rAO, USACE, Memphis District• and delivered to 
the Dept. of the A.rmy, St. Louis District, Corps of Engineers, 210 Tucker 
Boulevard, North, St. Louis, Missouri 63101-1986. After the opening of bids, 
the provisions of Special Clause sc-3 will apply. 

Schedule of Payments 

complete set specifications and half-size drawings $13.50 per set 

complete set specifications and full-size drawings $20.00 per set 

One set specifications only 	 NO Charge 

Additional copies of specifications without drawings $7.00 each 

Individual sheets of half-size drawings: $0.50 per sheet (Maximum charge 
$6.50 per set) 

Individual sheets of full-size drawings: $1.00 per sheet (Maximum charge 
$13.00 per set) 

-~ 	 If the project is cancelled or no award is made under the Solicitation, upon 
request, refund of the payment for the plans and speci~ications, not including 
the $2.50 mailing costs, will be made upon return thereof to the issuing 
office. 

14. INSPECTION TRIP. 

An inspection trip with Government transportation to enable prospective 
bidders to visit the site of the work will be scheduled only at the request of 
a prospective bidder. Bidders desiring transportation with a Government 
representative accompanying them to the site should notify Mr. William E. 
Busch, Project Manager, Lower Mississippi River Project Office, Room 102 
Federal Building, 339 Broadway, Cape Girardeau, Missouri 63701-7344 at Area 
code 314/335-3386. If an inspection trip is requested, it will take place at 
10:00 A.M. local time, on 7 February 1990, and all prospective bidders desiring 
to make the trip must notify the Project Manager at least 7 days prior to the 
above date. Bidders will board and disembark the motor vessel at Buffalo 
Island Grain Elevator, Mississippi River Mile 28.0(R). Bidders shall provide 
their own return transportation. Unaccompanied·site visits may be made anytime 
prior to bid opening provided bidders notify Mr. Busch before such visits. 
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15. QOES'l'IONS. 

L 
Prospective bidders are encouraged to submit written questions on any 

aspect of the Solicitation. In this connection, see Paragraph 1 of 
•INSTRUCTIONS 'l'O BIDDERS." Responses to written or verbal questions that· 
result in a change to the plans and specifications will be answered by 
amendment only in order to provide all prospective bidders the changes at the 

i 
I ·same time. All technical questions, written or verbal, regarding this 
\..- Solicitation, before bids have been opened, should be referred to Ms. Janet c. 

Ulivi, P.E., Environmental/Specifications Section (314/263-5861), Room 631, 
o.s. Army Corps of Engineers, 210 Tucker Blvd., N., St. Louis, MissouriI 
63101-1986. Questions concerning contraetual matters or information onL obtaining plans, specifications, and bidding documents should be referred to 
Mrs. Joan F. Schick, Chief, Contracts Branch, Room 964, address as above, (Area 
Code 314/263-5845). COLLECT TELEPHONE CALLS WILL NOT BE ACCEPTED.\ 

L 
16.. INSPECTION OF INFORMATION. 

All requests to review items listed in Special Clause sc-7a should be referred 
L to Ma. Janet Olivi, Room 631, U.S. Army Corps of Engineers, 210 Tucker Blvd. 

N., St. Louis, Missouri, 63101-1986. 

17. QUANTITIES IN LUMP SOM ITEMS. 

Estimates of quantities involved in certain items of work for which bids 
are being solicited on a lump sum or job basis have been made for the use of

L the Government. Copies of these quantity estimates may be obtained by 
contacting the Contracts Branch, Telephone No. (314) 263-5845 Dept. of the 
Army, St. Louis District, Corps of Engineers, 210 Tucker Boulevard, North, St. 
Louis, Missouri 63101-1986. It is to be expressly understood that the accuracy 
ot these estimates is in no wise warranted and that the furnishing of this 
information to a bidder will not relieve him of his responsibility to estimate 
the quantities involved. It is further to be expressly understood that in no 
case will such estimates be used as a basis of a claim against the Government. 

18. SITE OF THE WORK. 

\ 	 Bidders are advised that for purpose of applicability of the Davis-Bacon
L Act and other 	contract labor standards provisions, "the site of the work" under 

the contract to be awarded pursuant to this Solicitation may not be limited to 
the physical place(s) where the construction called for in the contract will

L remain when work on it has been completed. 'l'he "site of the work" may include 
other adjacent or nearby property used by the contractor or subcontractors 
during such construction. For example, fabrication plants, mobile factories, 
batch plants, borrow pits, job headquarters, tool yards, etc., will be 

L 	 considered.part of the site of the work, provided they are dedicated 
exclusively or nearly so to performance on the contract and are so located in 
proximity to the actual construction location that it would be reasonable to 
include them. 
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19. CON'!RACT AWARD-SEALED BIDDING-CONSTROC"?ION (FEB 1986) FAR 52.214-19. 

a. The Government will evaluate bids in response to this solicitation 
without discussion and will award a contract tO the responsible bidder whose 
bid, conforming to the solicitation, will be most advantageous to the 
Government, considering only price and the price-related factors specified 
elsewhere in the solicitation. 

b. The Government may reject any or all bids, and waive informalities or 
minor irregularities in bids received. 

c. The Government may accept any item or combination of items, unless 
doing so is precluded by·a restrictive limitation in the solicitation or the 
bid. 

20. SERVICE OF PROTEST (NOV 1988) FAR 52.233-2 .. 

(a) Protests as defined in Section 33.101 of the Federal Acquisition 
Regulation that are filed directly with an agency, and copies of any protests 
that are filed with the General Accounting Office (GAO) or the General Services 
Administration Board of contract Appeals (GSBCA), shall be served on the 
contracting Officer by obtaining written and dated acknowledgement of receipt 
from District Counsel, Dept. of the Army, St. Louis District, Corps of 
Engineers, 210 Tucker Blvd, N., St. Louis, MO 63101-1986. 

(b) The copy of any protest shall be received in the office 
designated above on the same day a protest is filed with the GSBCA or within 
one day of filing a protest with the GAO. 

21. AUTHORITY, APPROPRIATION AND ACCOUNTING DATA. 

The work provided for herein is authorized under: 

Appropriation: 96X3122 Construction, General 

22. AUTHORITY. 

This contract is effected pursuant to 10 o.s.c. 2304. 

23. EQUIPMENT OWNERSHIP AND OPERATING EXPENSE SCHEDULE. 

Whenever a modification or equitable adjustment of contract price is 
required, the Contractor's cost proposals for equipment ownership and operating 
expenses shall be determined in accordance with the requirements of 
Clause SC-34 EQUIPMENT OWNERSHIP AND OPERATING EXPENSE SCHEDULE, contained in 
the Special Clauses of the specifications. A copy of EP 1110-1-8 "Construction 
Equipment Ownership and Operating Expense Schedule" is available for review by 
bonafide bidders in the District Library, Room 926, 210 Tucker Boulevard, 
North, St. Louis, Missouri 63101-1986, or may be obtained, at a cost of Sll.00 
per copy, from: 
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Superintendent Of Documents 

U.S. Government Printinq Office 


Document Warehouse 

8160 Cherry Lane 

Laurel., MD 20707 


Telephone (301) 953-7974 


24. AVAILABILITY OF SPECIFICATIONS LISTED IN THE DOD INDEX OF SPECIFICATIONS 
AND STANDARDS (DODISS) (APR 1984) FAR 52.210-2. 

Sinqle copies of specifications cited in this solicitation may be obtained 
by submittinq a written request to the supply point listed below. The request 
must contain the title of the specification, its number, date, applicable 
amendment(s), and the solicitation or contract number. In ease of urgency, 
telephone or teleqraphie requests are acceptable. Voluntary standards, which 
are not available to offerers and contractors from-Government sources, may be 
obtained from the organization responsible for their preparation, maintenance, 
or publication. 

COmmanding Officer 
U.S. Naval Publication and Forms Center 

5801 Tabor Avenue 

Philadelphia, PA 19120 


Telex Number••••••••••••• 834295 

Western Onion Number••••• 710-670-1685 

Telephone Number ••••••••• 215-697-3321 


25. AVAILABILITY OF DESCRIPTIONS LISTED IN DOD 5010.12-L, (SEP 1987) DFARS 
252.210-7001. 

copies of the Acquisition Management systems and Data Requirements control 
List, DOD 5010.12-L may also be ordered from the supply point listed herein. 
When requesting a data item description, the request shall cite applicable data 
item number set forth in the solicitation. 

26. VALUE ENGINEERING (VE) PA~NT TO CONTRACTORS. 

Value Engineering. Special attention is invited to the· Contract Clause 
entitled, Value Engineering--construction. The st. Louis District policy to 
authorize immediate payment to contractors for their portion of VECP savinqs is 
an important step in providinq adequate incentives to contractors for their 
support of this program. carefully review the contract documents for potential 
savings and submit ideas promptly upon award to maximize savings. 

27. WORK TO BE PERFORMED BY CONTRACTOR'S OWN ORGANIZATION. 

Within five days after award the successful bidder/contractor must furnish 
the Contracting Officer a description of the items of work which will be 
performed with its own forces and the estimated cost of those items. (See 
Special Clause SC-14 of these specifications.) 
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28. TEMPORARY PROJECT FENCING. 

Bidders are advised that Paragraph 06.A.06 of Safety and Health Requirements 
Manual EM 385-1-1 dated April 1981, Revised Oct 1987, requires temporary 
project fencing on projects located in areas actively utilized by the general 
public. Temporary fencing is not required for this project. 

29. BARBOR MAINTENANCE FEE (EAL 88-1). 

Offerers or bidders contemplating use of o.s. ports in the performance of 
contract work are subject to paying a harbor maintenance fee as authorized 
under Section 1402 of the Water Resource Deve~opment Act of 1986 (Public Law 
99-662) • The fee imposed by the act is equal to a percentage (as set forth by 
the Act and amendments thereto) of the value of the commercial cargo involved. 
Firms performing work under o.s. Government contracts are not exempt from the 
act. Offerers and bidders are responsible for ensuring that the applicable fee 
and associated cost are taken into consideration in the preparation of their 
offer or bid. 

Information pertaining to the act and a list of o.s. ports which subjects the 
cargo to the harbor maintenance fee may be obtained from local o.s. customs, 
Service Offices or by writing to the Director, Oser Fee Task Force, Division of 
Inspection and Control, Room 4132, o.s. customs Service, 1301 constitution 
Avenue, N.w., Washington, o.c. 20229. 

30. COMMERCIAL AND GOVERNMENT ENTITY (CAGE) CODE REPORTING (OCT 1987) 
DFARS 252.204-7007. 

In the block with its name and address, the Offerer should supply the CAGE 
code applicable to that name and address. The CAGE code should be preceded by 
"CAGE:". If the Offerer does not have a CAGE code, the Offerer may request the 
Contracting Officer to initiate a DD Form 2051. The contracting Activity will 
complete Section A and the Offerer must complete Section s of the DD Form 2051. 
A CAGE code will be assigned when a completed DD Form 2051 is received by the 
Defense Logistics Services Center, Attn: DLSC-FBA, Federal center, 74 N. 
Washington, Battle Creek, MI 49017-3084. No Offerer should delay the 
submission of its offer pending receipt of its CAGE code. 
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COH~U~IOH-IlfSIDB ~ U.S. 

Issued by: ])apartment of the A::lly, Corps of bqilleers


( Edition of ~ 89 
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I 

1. SPARS 52.202-10001 llBPilll~IOHS (JOI. 1989) (DBVI~IOH) 

(a) The term "head of the agency" or "Secretary• as used herein means the 
Secretary of the Army; and the term "his duly authorized representative" means 
the Chief of Engineers, Department of the Army, or an individual or board 
designated by him. 

(b) The agency board of contract appeals having jurisdiction over all 
i appeals from final decisions of the contractinq Officer under the Contract 
i llisputes Act of 1978 is the CCrps of Enqineers Board of contract Appeals, OfficeI 
"--" 	 of the Chief of Enqineers, Pulaski Building, 20 Massachusetts Avenue, N.W., 

washinqton, n.c. 20314-1000.# 
I 

\ 

I 	 2. PAR 52.203-1 OPPICIALS NO'r ~ BENEPI~ (APR 1984)
l., No member of or deleqate. to Conqress, or resident commissioner, shall be 

admitted to any share or part of this contract, or to any benefit arising from 
it. However, this clause does not apply to this contract to the extent that this 
contract is made with a corporation for the corporation's general benefit.# 

3. PAR 52.203-3 G~I~IES (APR 1984) 
(a) The right of the contractor to proceed may be terminated by written 

notice if, after notice.and hearinq, the agency head or a designee determines 
that the Contractor, its agent, or another representative-­

Cl) Offered or gave a gratuity (e.g., an entertainment or gift) toI and officer, official, or employee of the Government; and 
l ­ (2) Intended, by 	the gratuity, to obtain a contract or favorable 

treatment under a contract. 
i (b) The facts supporting this determination may be reviewed by any court 
I 
I .... having lawful jurisdiction. 
\,,/ (c) If this contract is terminated under paragraph (a) above, the 

Government is entitled-­
( l) To pursue the 	same remedies as in a breach of the contract; and 
(2) In addition to any other damages provided by law, to exemplary 

damages of not less than 3 nor more than 10 times the cost incurred by the 
Contractor in giving gratuities to the person concerned, as determined by the 
aqency head or a designee. (This subparagraph (c) (2) is applicable only if this 
contract uses money appropriated to the Department of Defense.) 

(d) The riqhts and remedies of the Government provided in this clause 
shall not be exclusive and are in addition to any other rights and remedies 
provided by law or under this contract.# 

4. FAR 52.203-5 COVENAN!r AGAINS~ CO~ING~ FEES (APR 1984) 
(a) The Contractor warrants that no person or agency has been employed 

~ 
I or retained to solicit or obtain this contract upon an agreement or understanding 

for a contingent fee, except a bona fide employee or agency. For breach or 
violation of this warranty, the Government shall have the right to annul this 

\ 
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contract without liability or, in its discretion, to deduct frcm the contract 
price or consideration, or otherwise recover, the full amount of the contingent 
:fee. 

(b) "Bona fide agency," as used in this clause, means an established 
commercial or selling agency, maintained by a contractor for the purpose of 
securing business, that neither exerts nor proposes to exert improper influence 
to solicit or obtain Government contracts nor holds itself out as being a.ble to 
obtain any Government contract or contracts through improper influence. 

•sona fide employee, " as used in this clause, means a person, 
employed by a contractor and subject to the contractor's supervision and control 
as to time, place, and manner of performance, who neither exerts nor proposes 
to exert improper influence to solicit or obtain Government contracts nor holds 
out as being able to obtain any Government contract or contracts through improper 
influence. 

"Contingent fee,• as used in this clause, means any commission, 
percentage, brokerage, or other fee that is contingent upon the success that a 
person or concern has in securing a Government contract. 

"Improper influence," as used in this clause, means any influence 
that induces or tends to induce a Government employee or officer to give 
consideration or to act regarding a Government contract on any basis other than 
the merits of the matter.# 

5. PAR. 52.203-7 Alr.r?-KICXBACX PROCZl)lJRES (OC.: 1988) 
(a) Definitions. 
"Xi.ck.back," as used in this clause, means any money, fee, commission, 

credit, gift, gratuity, thing of value, or compensation of any kind which is 
provided, directly or indirectly, to any prime contractor, prime Contractor 
employee, subcontractor, or subcontractor employee for the purpose of improperly 
obtaining or rewarding favorable treatment in connection with a prime contract 

- or in connection with a subcontract relating to a prime contract. 
"Person,• as used in this clause, means a corporation, partnership, 

business association of any kind, trust, joint-stock company, or individual. 
"Prime contract," as used in this clause, means a contract or contractual 

action entered into by the United States for the purpose of obtaining supplies, 
materials, equipment, or services of any kind. 

"Prime Contractor," as used in this clause, means a person who has entered 
into a prime contract with the United States. 

"Prime Contractor employee," as used in this clause, means any officer, 
partner, employee, or agent of a prime Contractor. 

"Subcontract,• as used in this clause, means a contract or contractual 
action entered into by a prime Contractor or subcontractor for the purpose of 
obtaining supplies, materials, equipment, or services of any kind under a prime 
contract. 

"Subcontractor," as used in this clause, (1) means any person, other than 
the prime contractor, who offers to furnish or furnishes any supplies, materials, 
equipment, or services of any kind under a prime contract or a subcontract 
entered into in connection with such prime contract, and (2) includes any person 
who offers to furnish or furnishes general supplies to the prime Contractor or 
a higher ~ier subcontractor. 

"Subcontractor employee," as used in this clause, means any officer, 
partner, employee, or agent of a subcontractor. 

(b) The Anti-Kickback Act of 1986 (41 u.s.c. 51-58) (the Act}, prohibits 
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any p•r•cn f rem 
(1) Providing or attempting to provide or offarinq to provide any 

kickback; 
(2) Sclicitinq, acc:eptinq or attempting to accept any kickback; 

er 
(3) Inc:ludinq, directly or indirectly, the amount of any kickback 

in the contract price charqed by a prime Contractor tc the United States or in 
the contract price c:harqed by a subcontractor to a prime ccntractor or higher 
tier aubcontractcr. 

( c:) ( l) The CCntractor shall have in place and follow reascnable 
procedures designed to prevent and detect posaible violations described in 
paraqraph (b) of this clause in its own operations and direct business 
relationships. 

(2) When the CCntractor has reasonable grounds to believe that a 
violation described in paraqraph (b) of this clause may have occurred, the 
Contractor shall promptly report in writing the possible violation. such reports 

shall be made to the inspector general of the contracting agency, the head of 
the contrac:tinq aqency if the agency does not have an inspector general, or the 
Department of Justice. 

(3) The Contractor shall cooperate fully with any Federal Agency 
investigating a possible violation described in paragraph (b) of this clause. 

(4) The Contracting Officer may (i) offset the amount of the 
kickback against any monies owed by the United States under the prime contract 
and/or (ii) direct that the prime Contractor withhold from sums owed a 
subcontractor under the prime contract, monies withheld, the amount of the 
kickback. The Contracting Officer may order that monies withheld under 
subdivision (c)(4)(ii) of this clause be paid over to the Government unless the 
Government has already offset those over to the Government unless the Government 
haa already offset those monies under subdivision (c)(4)(i) of this clause. In 
either case, the prime ccntractor shall notify the ccntracting Officer when the 
monies are withheld. 

(S) The CCntractor agrees .to inccrporate the substance of this 
clause, including subparagraph (c)(S) but excepting subparagraph (c)(l), in all 
subcontracts under this contract.# 

6. nFARS 252.203-7001 SPECIAL PROR?BI~ION ON EMPLO~ (MAR 1989) 
(a) pefinitions. "Arising out of a contract with the Department of 

Defense," as used in this clause, means any act in connection with (1) attempting 
to obtain, (2) obtaining, or (3) performing a contract or subcontract of any 
agency, department, or component of the Department of Defense. 

"Conviction of fraud or any other felony", as used in this clause, means 
any conviction for fraud or a felony in violation of state or Federal criminal 
statutes, whether entered on a verdict or plea, including a plea of lJ£12 
contendere, for which sentence has been imposed. 

"Date of conviction", as used in this clause, means the date judgment was 
entered against the individual. 

(b) 10 u.s.c. 2408 prohibits a person who is convicted of fraud or any 
other felony arising out of a contract with the Department of Defense from 
working in a management or supervisory capacity on any defense contract, or 
serving in various other capacities for a defense contractor, for up to five (5) 
years from the date of conviction, as set forth in paragraph (c) below. Defense 
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contractors are subject to a criminal penalty of not more than $500,000 if they 
are convicted of knowingly employing a person under a prohibition or allowing 
that person to serve in violation of 10 u.s.c. 2408. 

(c) (l) The contractor agrees not to knowinqly employ any person, convicted 
after September 29, 1988, of fraud or any other felony arising out of a contract 
with the Department of Defense, in a management or supervisory capacity on any 
Department of Defense contract or subcontract or allow that person to serve 
either on its board of directors, as a consultant, or as an agent or 
representative for a period of five (S) years from the date of conviction or for 
the period of any resultant debarment of the convicted person, whichever is 
longer, unless waived. 

(2) The contractor agrees not to knowingly employ any person, 
convicted on or before Septemeer 29, 1988, of fraud or any other felony arising 
out of a contract with the Department of Defense, in a management or supervisory 
capacity on any Department of Defense contract or subcontract or allow that 
person to serve on its board of directors for a period of one (l) year from the 
data of conviction or for the period of any resultant debarment, whichever is 
longer. 

{d) In addition to the criminal penalties contained in 10 o.s.c. 2408, 
the Government may consider other available remedies, such as suspension or 
debarment, may direct the cancellation of the contract at no cost to the 
Government, or terminate this contract for default. 

(e) The Contractor may submit written requests for waiver of the 
prohibitions in paragraph (c) ( l) above to the Contracting Officer who will 
process such requests in accordance with DFARS 203.571-4. Requests shall clearly 
identify the person involved, the nature of the conviction and resultant sentence 
or punishment imposed, the reasons for the requested waiver, and an explanation 
of why waiver of the prohibitions of paragraph (c)(l) above is in the interests 
of national security. 

(f) The Contractor agrees to include the substance of this clause, 
including this paragraph (f), appropriately modified to reflect the identity and 
relationship of the parties, in all subcontracts exceeding S2S,OOO.# 

7. 	 DFARS 252.203-7002 ~RY COMPENS~IOH PROHIBI~IOHS AND REPO~ING 
R.EQUill!!MEN'l:S ~ING ~ CERnilf FORMER DEP~ OF 
DEFENSE (DOD) EMPLOYEES (APR 1988) 

('nle following clause is applicable if the amount of this contract is 
expected to exceed $100,000.) 

(a) Definitions. Terms used in this clause are defined at section 3.170­
of the Defense Federal Acquisition Regulation Supplement (48 CFR Chapter 2). 

(b) Prohibition OD COmpensation. 
(l) 10 o.s.c. 2397b and 2397c prohibit a major defense contractor 

from offering or providing any compensation valued in excess of two hundred fifty 
dollars ($250) to a former Department of Defense (DoO) official who left ooo 
service on or after 16 April 1987 and who, while employed by DoO, performed 
procurement-related functions in connection with that same defense contractor. 
This prohibition runs for the two-year period beginning on the date of such 
person's separation from service in DoO. 

(2) The Contractor, if a major defense contractor, agrees not to 
provide, for such two-year period, any compensation to such a former ooo 
official. 

(3) DoD employees may request from their Designated Agency Ethics 
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Official (DAEO) a written opinion on the applicability of 10 o.s.c•.2397b prior 
to the acceptance of compensation. If the_cpinion rendered by the DAEO states 
that the law is inapplicable, and that the individual may accept compensation 
from the Contractor, there shall be a conclusive presumption that the offering 
and the acceptance of such compensation is not a violation of the statute. 

(c) Report Ccnce:ning Former DoD Employees. 
(1) The Contractor shall submit a separate written report, as 

described in (c) (2) below, fer each calendar year covered by this contract 
(commencing with the calendar year of award and extending through the end cf the 
calendar year in which final payment is made) if the calendar year commenced 
after the end of a Government fiscal year in which the Contractor was awarded 
one or more DoD contracts aggregating ten mi.llion dollars (Sl0,000,000) or more. 
In multidivisicnal corporations, in addition to corporate headquarters, each 
&99JJ18nt which eont:acta directly with the Government shall separately submit such 
reports. Each report shall be submitted to the Office of the Assistant General 
counsel (Legal Counsel), Standards cf Conduct Office, Attn: OAGC/LC, Pentagon, 
Washington, DC 20301-1600 listing those persons in its employ or whom it has 
otherwise compensated, who are former ooo employees who left service on or after 
16 April 1987, if- ­

(i) 	 They served in a civilian position for which the 
rate of pay was equal to or greater than the 
minimum rate cf pay for Grade GS-13 of the General 
Schedule or served in the Armed Forces in a pay 
grade of 04 or higher; 

(ii) 	 They were compensated by the Contractor during the 
, reporting period; and 

(iii) 	 Such compensation was provided within two (2} years 
after the former OoD employee left service in the 
Department of Defense. 

(2) The report shall contain the following elements: 
(i) 	 Each individual's name and an identification of the 

agency in which each individual was employed or served 
on active duty during the last two (2) years of the 
individual's service with DoD; 

(ii) 	 Each individual's job title(s) during the person's 
last two (2) years of service with DoD and a list of 
major defense systems on which each individual performed 
any work; 

(iii) 	 A complete description (exclusive cf proprietary 
information) cf any work that each individual is 
performing, or did perform, on behalf cf the Contractor 
during the calendar year covered by the report. (If the 
procurement is classified, the Contractor may use a 
generalized description which will net compromise the 
classified nature of the work.); 

(iv) 	 An identification of each major defense system on which 
each individual has performed any work on behalf cf the 
Contractor. 

(3) Each report required under (c)(l) above shall be submitted net 
later than April 1 of the year following the end of the calendar year for which 
the report is beinq made. 

(4) A DD Ferm 1787 properly certified by the individual to whom it 
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relates may be submitted to satisfy the reporting requirement as to any single 
individual. 

(5) The contractor need not sUbml.t duplicate reports to the 
Government. Submission of a report meeting the requirements of this clause, 
under another, concurrent contract with DoD will satisfy the reporting 
requirement of this contract as to any single calendar year. 

(d) Penaliles for Pail.ure to Comply. 
(l) Civil. Pines for Failure to Compl.y v:ith 10 u.s.c. 2397b. 

A contractor who knowingly offera or providas any compensation to a former OoO 
official in violation of the statute, and who knew or should have known that the 
acceptance of such ccmpensation would be in violation of such statute, shall be 
subject to a civil fine, not to exceed five hundred thousands dollars ($500,000). 

(2) I.:iqal.dated Damages for Failure to Comply with 10 u.s.c. 2397c. 
(i) 	 For each knowing violation of the statutory prohibition 

on providing compensation, the contractor agrees to pay 
to the United States Government as liquidated damages 
the greater of either one hundred thousand dollars 
($100,000) or three (3) times the total amount of 
compensation paid by the contractor to the former 
DoD official during the period in which such 
compensation was in violation of the statutory 
prohibition. 

(ii) 	 Liability fer liquidated damages under this clause 
survives final payment under this contract and may 
be recouped against payments due under ether contracts 
with the Contractor. The rights and remedies under 
this clause are in addition to and do not limit any 
rights afforded to the Government under this contract 
or as otherwise provided by law. 

(iii) 	 Liquidated damages will be computed based upon the 
number 	of actual violations by the contractor, and not 

on the number of contracts in which this clause appears. 
(3) Penalties for Pa:ilure to Report. If the contractor.knowingly 

fails to file a report in accordance with {c) above, the contractor shall be 
subject to an administrative penalty not to exceed ten thousand dollars 
($10,000). The final determination of the penalty to be charged to the 
Contractor shall be made by the Secretary of Defense or designee after the 
contractor is afforded an opportunity for an agency hearing on the record in 
accordance with agency hearing procedures. The Secretary's determination shall 
form a part of the record and shall be subject to judicial review under Chapter 
7 of Title 5, United States Code.# 

8. PAR 52.203-9 REQOI~ FOR ~I1'ICA~ OP PRO~ 
nr.r!:GRI!I:Y--MOI>IPI~IOH (MAY 1989) (The following clause is applicable if the 
amount of this contract is expected to exceed Sl00,000.) 

(a) Definitions. The definitions det forth in FAR 3.104-4 are hereby 
incorporated in this clause. 

(b) The Contractor agrees that it will execute the certification set forth 
in paragraph (c) of this clause, when requested by the contracting officer in 
connection with the execution of any modification of this contract. A contract 
modification may not be executed without the certification. 

(c) Certification. As required in paragraph (b) of this clause, the 
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officer or employee responsi]:)le for the modification proposal shall execute the 
followinq certification: 

CERTIFICATE OF PRoco:REMENT 
INTEGRI'l'Y--MODIFICATION (MAY 1989) 

(1) I, [Name of certifier] am the officer or employee responsible for the 
preparation of this modification proposal and here.by certify that, to the best 
of my Jcnowledqe and belief, with the exception of any information described in 
this certification, I have no information concerninq a violation or possible 
violation of subsection 27(a), (b), (c), or (e) of the Office of Federal 
Prcc:u:ement Policy Act* (41 o.s.c. 423), (hereinafter referred to as the Act), 
aa implemented in the FAR, occurrinq durinq the conduct of this procurement 
(contract and modification number). 

(2) As required by subsection 27(d)(l)(B) of the Act, I further certify 
that each officer, employee, agent, representative, and consultant of [Name of 
offerer] who has participated personally and substantially in the preparation 
or submission of this proposal has certified that he or she is familiar with, 
and will comply with, the requirements of subsec:ti~n 27 (a) of the Act, as 
implemented in the FAR, and will report immediately to me any information 
concerning a violation or possible violation of subsections 27(a), (b), (c), or 
(e) of the Act, as implemented in the FAR, pertaining to this procurement. 

( 3) Violat·ions or possible violations: (Continue on plain bond paper if 
necessary and label Certificate of Procurement Integrity--Modification 
(Continuation Sheet), ENTER ·NONE· IF NONE EXISTS) 

[Signature of the Officer or Employee Responsible for the Modification Proposal 

and date] 

[Typed Name of the Officer or Employee Responsible for the Modification Proposal] 

*Section 27 became effective on July 16, 1989. 


'...._ THIS CEaTIFICATION CONCERNS A MATTER WITHIN TBE JURISDICTION OF AN 
.... AGENCY OF THE UNITES STATES AND THE MAKING OF A FALSE, FICTITIOUS, OR FRAUDULENT 

CERTIFICATION MAY RENDER THE MAKER SUBJECT TO PROSECO'l'ION ONDER TITLE 18, UNITED 
i STATES CODE, SECTION 1001. 
\-

(End of Certification) 

\ 

L 
(d) In making the certification in paragraph (2) of the certificate, the 

Contractor may rely upon the certification by an officer, employee, agent, 
representative, or consultant that such person is in compliance with the 

I 
requirements of subsections 27(a), (b), (c), or (e) of the Office of Federal 

\ Procurement Policy Act (41 u.s.c. 423), as implemented in the FAR, unless the 
L Contractor knows, or should have known, of reasons to the contrary. The 

contractor may rely upon periodic certifications that must be obtained at least 
annually, supplemented with periodic training programs. These certifications 
shall be maintained by the Contractor for a period of 6 years from the date of 
execution. 

(e) The certification required by paragraph (c) of this clause is a 
I 

material representation of fact upon which reliance will be placed in executingl this modification.#L 

9. P'AR 52.203-10 REMEDIES FOR ILLEGAL OR IMPROPER ACTIVITY (MAY 1989) 
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(a) The Government, at its election, may reduce the price of a fixed­
price-type contract or contract modification and the total cost and fee under 
a cost-type contract or contract modification by the amount of profit or fee 
determined as set forth in paraqraph (c) of this clause if the head of the aqency 
or his or her desiqnee, determines that there was a violation of subsection 27 (a) 
of the Office of Federal Procurement Policy Act (41 u.s.c. 423) as implemented 
in the FAR. In the case of a contract modification the fee subject to the 
reduction is the fee associated with the particular contract modification. 

(b) Prior to making such a fee or profit· reduction, the agency head or 
his or her designee shall provide to the contractor a written notice of the 
action being considered an~ the basis therefor. The contractor shall have a 
period determined by the agency head or his or her designee, but in no event less 
than 30 calendar days after receipt of such notice to 811l:xllt in person, in 
writinq, or through a representative, information and argument in 
opposition to the proposed reduction. The agency head or his or her designee 
may, upon good cause shown, determine to reduce the contract or contract 
modification price or fee by an amount which is less than the amount determined 
under paragraph (c) of this clause. · 

(c) The price or fee reduction referred to in paragraph (a) of this clause 
shall be-­

( 1) For cost-plus-fixed-fee contracts, th~ amount of the fee 
specified in the contract at the time of award; 

(2) For cost-plus-incentive-fee contracts, the target fee specified 
in the contract at the time of award notwithstanding any minimum fee or •fee 
floor" specified in the contract. 

(3) For cost-plus-award-fee contracts-­
(i) The base fee established in the contract at the time of 

contract award1 
(ii) If no base fee is specified in the contract, 10 percent 

of the amount of each award fee otherwise payable to the contractor for each 
incentive period or at each award fee determination point; 

(4) For fixed-price-incentive contracts, the Government may­
(i) Reduce the contract target price and contract target profit both by 

an amount equal to the initial target profit specified in the contract at the 
time of contract award; 

{ii) When the contract provides for multiple deliverables, 
reduce the amount otherwise payable to the Contractor upon each delivery and 
acceptance by an amount determined by the Contracting Officer to be the profit 
portion of each payable amount until the cumulative total of such reductions is 
equal the initial target profit amount specified in the contract at the time of 
contract award1 

(iii) In addition to any other withholdings, retentions or 
reserves, reduce the amount of progress payments otherwise payable in connection 
with each invoice or voucher properly submitted by the contractor for payment 
until the aggregate progress payments amounts so withheld equal the initial 
target profit established at the time of contract award; or 

{iv) If the Government elects either (c)(4)(ii) or (iii) of 
this clause, at the time of total final price establishment, the price 
established in accordance with the incentive price revision provisions of the 
contract shall be reduced by an amount equal to the amount of initial target 
profit specified in the contract at the time of contract award and such reduced 
price shall be the total final contract price. Any progress payments amounts 
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L 
L retained by the Government in (c)(4)(iii) of this clause shall be returned to 

the contractor, if appropriate. 

l 
(5) For firm-fixed-price contract or contract modifications, by 10 

percent of the initial contract price; 10 percent of the contract modification 
price; or a profit amount determined by the contractinq Officer from records or 
documents in existence prior to the date of the contract award or modification. 

L 
(d) The Government may, at its election, reduce a prime contractor• s price 

or fee in accordance with the procedures of paraqraphs {b) and (c) of this clause 
for violations of the Act by its subcontractors by an amount not to exceed the 
amount of profit or fee reflected in the subcontract at the time the subcontract 
was first definitively priced.

L (e) In addition to the remedy in paraqraph (a) of this clause, the 
Government may terminate this contract or modification for default. The rights 
and remedies of the Government specified hereJ.n are not exclusive, and are in 
addition to any other riqhts and remedies provided by law or under this contract. 

L 10:- FAR 52.209-6 PROTEcrING ~ GO~'S I~ST Wm:H stJBCONTRACTING WI!rl! 
COtr.rRACTORS DEBARRED, SUSPENDED, OR PROPOSED FOR DEBARMEH':r (MAY 1989) 

(a) 	 The Government suspends or debars contractors to protect ther 
Government's interests. Contractors shall not enter into any subcontract equalL to or in excess of S25,000 with a Contractor that has been debarred, suspended, 
or proposed for debarment unless there is a compellinq reason to do so. If a 

-· contractor intends to subcontract with a party that is debarred, suspended, or
\ proposed for debarment (see FAR 9.404 for information on the list of PartiesL 

Excluded from Procurement Programs), a corporate officer or designee of the 
contractor shall nc:>tify the COntractinq Officer, in writinq, before entering into 

1 such subcontract. The notice must include the following: 
L (1) The name of the subcontractor; 

(2) The contractor' s knowledqe cf the reasons for the subcontractor 
beinq on the list of Parties Excluded from Procurement Programs; 

1 
(3) The compelling reason(s) fer doinq business with the 

~ - subcontractor notwithstanding its inclusion on the list of Parties Excluded from 
Procurement Programs; and 

I 

(4) The systems and procedures the Contractor has established to 
ensure that it is fully protecting the Government's interests when dealing withl 

~-

such subcontractor in view of the specific basis for the party's debarment, 
suspension, or proposed debarment. 

I (b) The Contractor's compliance with the requirements of 52.209-6 will 
be reviewed during Contractor Purchasing System Reviews (see FAR Subpart 44.3).#L 
11. 	 FAR 52.212-8 DEFENSE PRIORI~ AND ALLOCATION REQUIREMENTS 

(MAY 1986) 
('.rhe following clause is applicable if this is a rated order.) 
This is a rated order certified for national defense use and the Contractor 

shall follow all the requirements of the Oefense and Allocations System 
regulation (15 CFR 350).# 

12. 	 FAR 52.212-11 VARillIOH IN ESTI~D QUAN'.rifi (APR 1984) 
('.rhe following clause is not applicab.le to bid items listed in the 

•variations in Estimated Quantities--Subdivided Items• clause and also is not 
applicable to contracts for dredging work which contain the •variations in 
Estimated Quantities--Oredging• clause). 

I 
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If the quantity of a unit-priced. item in this contract is an estimated 
quantity and the actual quantity of the unit-priced item varies more than 15 
percent above or belcw the estimated quantity; and equitable adjustment in the 
contract price shall be made upon demand of either party. The equitable 
adjustment shall be based upon any increase or decrease in costs due solely to 
the variation al:>ove 115 percent or below SS percent of the estimated quantity. 
If the quantity variation is such as to cause an increase in the time necessary 
for completion, the contractor may request, in writing, an extension of time, 
to be received by the contracting Officer within 10 days from tha beqinning of 
the delay, or within such further period as may be granted by the contracting 
Officer before the dated of final settlement of the contract. t1pon the receipt 
of a written request for an extension, the contracting Officer shall ascertain 
the facts and make an adjustment for extending the completion data as, in the 
judgement of the Contracting Officer, is justified.# 

13. 	 FAR 52.212-12 SUSPENSION OF WORK (APR 1984) 
(a) The contracting Officer may order the Contractor, in writing, to 

suspend, delay, or interrupt all or any part of the work of this contract for 
the period of time that the contracting Officer determines appropriate for the 
convenience of the Government~ 

(b) If the performance of all or any part of the work is, for an 
unreasonable period of time, suspended, delayed, or interrupted (1) by an act 
of the Contracting Officer in the administration of this contract, or (2) by the 
contracting Officer•s failure to act with.in the time specified in this contract 
(or within a reasonal:>le time if not specified), an adjustment shall be made for 
any increase in the cost of performance of this contract (excluding profit) 
necessarily caused by the unreasonable suspension, delay, or interruption, and 
the contract modified in writing accordingly. However, no adjustment shall be 
made under this clause for any suspension, delay, or interruption to the extent 
that performance would have been so suspended, delayed, or interrupted by any 
other cause including the fault or negligence of the Contractor, or for which 
an equitable adjustment is provided for or excluded under any other term or 
condition of this contract. 

(c) A claim under this clause shall not be allowed (1) for any costs 
incurred more than 20 days before the contractor shall have notified the 
Contracting Officer in writing of the act or failure to act involved (but this 
requirement shall not apply as to a claim resulting from a suspension order), 
and (2) unless the claim, in an amount stated, is asserted in writing as soon 
as practicable after the termination of the suspension, delay, or interruption, 
but not later than the date of final payment under the contract.# 

14. 	 FAR 52.214-26 ATJDI~-SEALED BIDDING (APR 1985) 
('.rha fol.l.owinq clause is applicable i£ thi.s contract is in excess of 

$100,000.) 
{a) cost or Pricing Data. If the Contractor has submitted cost or pricing 

data in connection with the pricing of any modification to this contract, unless 
the pricing was based on adequate price competition, established catalog or 
market prices of commercial items sold in substantial quantities to the general 
public, or prices set by law or regulation, the Contracting Officer or a 
representative who is an employee of the Government shall have the right to 
examine and audit all books, records, documents, and other data of the contractor 
(including computations and projections) related to negotiating, pricing or 
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L performing the modi£ication, in order to evaluate the accuracy, completeness, 

and currency of the cost or pricing d~ta. In the case of pricing any 
modification, the Comptroller General of the Onited States or a representative 
who is an employee of the Government shall have the same rights.

l. 	 (b) Avail.abil.ity. The Contractor shall make available at its office at 

L 
all reasonable times the materials described in paragraph (a) above, for 
examination, audit, or reproduction, until 3 years after final payment under this 
contract, or for any other period specified in Subpart 4. 7 of the Federal 
Acquisition Regulation (FAR). FAR Subpart 4.7, Contractor Records Retention, 
in effect on the date of this contract, is incorporated by reference in its 
entirety and made a part of this contract. 

L (1) If this contract is completely or partially terminated, the 
records relating to the work terminated shall be made available for 3 years after 
any resulting 	final termination settlement. 

L 
(2) Records pertaining to appeals under the Disputes clause or to 

litigation or the settlement of claims arising under or relating to the 
performance of this contract shall be made available until disposition of such 
appea~s, litigation, 	or claims. 

L 
(c) The Contractor shall insert a clause containing all the provisions 

of this clause, including this paragraph (c), in all subcontracts over Sl0,000 
under this contract, altering the clause only as necessary to identify properly 
the contracting parties and the contracting office under the Government prime 

.. contract.#

L·· 15. 	 FAil 52.214-27 PRICE REDU~ION FOR DEl"Ec.?IVE CO~ OR PRICING DA~-­
MODIFI~IONS--SEALED BIDDING (APR 1988) 

(a) This clause shall become operative only for any modification to thisj 
(_, 	

contract involving aggregate increases and/or decreases in costs, plus applicable 
profits, of more than Sl00,000 except. that this clause does not apply to any 
modification for which the price is-­

l 
 ( l) Based on adequate price competition; 

(2) Based on established catalog or market prices of conunercial\_,... 

items sold in substantial quantities to the general public; or 
(3) Set by law or regulation.

l 	 (b) If any price, including profit, negotiated in connection with any 
modification under this clause, was increased by any significant amount because 
(1) the Contractor or a subcontractor furnished cost or pricing data that were 

i not complete, accurate, and current as certified in its Certificate of Current 
Cost o~ Pricing Data, (2) a subcontractor or prospective subcontractor furnishedL 	 the contractor cost or pricing data that were not complete, accurate, and current 
as certified in the Contractor's Certificate of Current Cost or Pricing Data, 
or (3) any of these parties furnished data of any description that were not 
accurate, the price shall be reduced accordingly and the contract shall be 
modified to reflect the reduction. This right to a price reduction is limited 
to the reduction. This right to a price reduction is limited to that resulting 
from defects in data relating to modifications for which ~his clause becomes 
operative under paragraph (a) above. 

(c) Any reduction in the contract price under paragraph (b) above due to 
defective data from a prospective subcontractor that was not subsequently awarded 
the subcontract shall be limited to the amount, plus applicable overhead and 
profit markup, by which (l) the actual subcontract or (2) the actual cost to 
the Contractor, if there was no subcontract, was less than the prospective 

'1 
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sul:>cont:act coat estimate subDU.ttad by the contractor; provided, that the actual 
subcontract price was not itself affected by defective cost or pricing data. 

(d) (l) If the contracting Officer determines under paragraph (b) of this 
clause that a price or cost reduction should be made, the contractor agrees not 
to raise the following matters as a defense: 

(i) 	 The contractor or sul:>contractor was a sole source 
supplier or otherwise was in a superior bargaining 
position and thus the price of the contract would not 
have been modified even if accurate, complete, and 
cur:ent cost or pricing data had been submi.tted. 

(ii) 	 The contracting Officer should have known that the cost 
or pricing data in issue were defective even though the 
contractor or subcontractor took no affirmative action 
to bring the character of the data to the attention of 
the contracting Officer. 

(iii) 	The contract was based on an agreement about the total 
cost of the contract and there was no agreement about 
the cost of each item procured under the contract. 

(iv) 	 The Contractor or subcontractor did not submit a 
Certificate of current Cost or Pricing Data. 

(2) 	 (i) Except as prohibited by subdivision (d)(2)(ii) of this 
clause, and offset in an amount determined appropriate 
by the contracting Officer based upon the facts shall 
be allowed against the amount of a contract price 
reduction if- ­

(A) 	 The Contractor certifies to the contracting Officer 
that, to the best of the Contractor's knowledge 
and belief, the contractor is entitled to the 
offset in the amount requested; and 

(B) 	 The contractor proves that the cost or pricing data 
ware available before the date of agreement on the 
price of the contract (or price of the 
modification) and that the data were not submitted 
before such date. 

(ii) An offset shall not be allowed if- ­
(A) 	 The understated data was known by the Contractor 

to be understated when the Cartificate of Current 
Cost or Pricing Data was signed; or 

(B) 	 The Government proves that the facts demonstrated 
that the contract price would not have increased 
in the amount to be offset even if the available 
data had been submitted before the data of 
agreement on price.# 

16. 	 PAR 52.214-28 S'OBCON!rR.Ac.r<>R COST OR PRICIMG ~--MODIPI~IOH 
--SEALED BIDDING (APR 1985) 

(a) The 'requirements of paragraphs (b) and (c) of this clause shall (l} 
become operative only for any modification to this contract involving aggregate , 
increases and/or decreases in costs, plus applicable profits, expected to exceed 
$100,000 and (2) be limited to such modifications. 

(b) 	 Before awarding any subcontract expected to exceed $100,000 when 
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L 
L 	 entered into, or pricing any subcontract modification involving aggreqate 

inc:aaaea and/or dec:aaaes in coats, pl~a applicable profits, expected to exceed 
$100, 000, the contractor shall require the aul:lcontractor to submit cost or 
pricing data (actually or by specific identification in writing), unless the

L price is ­
(1) Based on adequate price competition; 

L 
(2) Baaed on established cataloq or market prices of ccmmercial 

itama sold in substantial quantities to the general public; or 
(3) Sat by law or 	regulation. 

L 
(c) The contractor shall r~ire the subcontractor to certify in 

a1iDatantially the fo:m prescribed in subsection 15.804-4 of the Federal 
Acquisition Regulation that, to the cast of its knowledge and oelief, the data 
submitted under paraqraph (b) above were accurate, complete, and current as of 
the data of agreement on the negotiated price of tha subcontract or subcontract 
modification. 

L 	 (d) The contractor shall insert the substance of this clause, including 
this paragraph (d), in each subcontract that exceeds Sl00,000 when entered into.# 

17. PU 52.214-29 ORJ)D OP PRECZI>ENCZ--SEALED BIDDING (JAJI 1986)

L Any inconsistency in this solicitation or contract shall be resolved by 
givinq precedence in the following order: (a) the Schedule (excluding the 
specifications); (b) representations and other instructions; (c) contract 
clausea1 (d) other documents, exhibits, and attachments; and (e) the

L specifications.# 

18. PAK s2.21s-1 E%AMINllIOH 01" RECORDS BY COMP'l20LLER GZHERAL (APR 1984) 

L. (a) This clause applies if this contract exceeds $10,000 and was entered 
into by negotiation. 

(b) The Comptroller General of the United States or a duly authorized 
representative from the General Accounting Office shall, until 3 years after 

i final payment under this contract or for any shorter period specified in Federal 
1 Acquisition Regulation (FAR) Subpart 4.7, Contractor Records Retention, have..__, 

access to and the right to examine any cf the Contractor's directly pertinent 
books, documents, papers, or other records involving transactions related tc this 
ccntract. 

(c) The Contractor agrees to include in first-tier subcontracts under this 
contract a clause to the effect that the Comptroller General or aduly authorized 

l 	 representative from the General Accounting Office shall, until 3 years after 
final payment under the subcontract or for any shorter period specified in FARL Subpart 4.7, have access to and the right to examine any of the subcontractor's 
directly pertinent books, documents, paners, or other records involving 
transactions related to the subcontract. "Subcontract," as used in this clause, 
excludes (1) purchase orders not exceeding $10,000 and (2) subcontracts or 
purchase orders for public utility services at rates established to apply 
unifc:mly to the public, plus any applicable reasonable connection charge. 

(d) The periods of access and examination in paragraphs (b) and (c) above 
for records relating to (l) appeals under the Disputes clause, (2) litigation 
or settlement of claims arising from the performance ~f this contract, or (3) 
costs and expenses of this contract tc which the Comptroller General or a duly 
authorized representative from the General Accounting Office has taken exception 
shall continue until such appeals, litigation, claims, or exceptions are disposed 
of.# 
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19. 	 FAll 52.219-8 ~:eIOH or SMAI.I. susnmss COHCDHS um mmu. 

DI~GZD Btrsnmss COHCElUIS (JtJH 1985) 


(a) It is the policy of the United States that small business concerns 
and small business concerns owned and controlled by socially and economically 
disadvantaged individuals shall have the maximum practicable opportunity to 
participate in performing contracts let by any Federal agency, including 
contracts and subcontracts for subsystems, assemblies, components, and related 
services for major systems. It is further the policy of the United States that 
its prime contractors establish procedures to ensure the timely payment of 
amounts due pursuant to the terms of their subcontracts with small business 
concerns and small business concerns owned and controlled by socially and 
economically disadvantaged individuals. 

(b) The contractor hereby agrees to carry out this policy in the awarding 
of subcontracts to the fullest extent consistent with efficient contract 
performance. The Contractor further agrees to cooperate in any studies or 
surveys as may be conducted by the United States Small Business Administration 
or the awarding agency of the United States as may be necessary to determine the 
extent of the Contractor's compliance with this clause. 

(c) As used in this contract, the term "small business concern• shall mean 
a small business as defined pursuant to section 3 of the Small Business Act and 
relevant regulations promulgated pursuant thereto. The term "small business 
concern owned and controlled by socially and economically disadvantaged 
individuals" shall mean a small business concern-­

( l) Which is at least 51 percent owned by one or more socially and 
economically disadvantaged ind!viduals; or, in the case of any publicly owned 
business, at least 51 per centum of the stock of which is owned by one or more 
socially and economically disadvantaged individuals; and 

( 2) Whose management and daily business operations controlled by one 
or more of such individuals. 

The contractor shall presume that socially and economically disadvantaged 
individuals include Black Americans, Hispanic Americans, Native Americans, Asian­
Pacific Americans, Asian-Indian Americans and other minorities, or any other 
individual found to be disadvantaged by the Administration pursuant to section 
S(a) of the Small Business Act. 

(d) Contractors acting in good faith may rely on written representations 
by their subcontractors regarding their status as either a small business concern 
or a small business concern owned and controlled by socially and economically 
disadvantaged individuals.# 

20. 	 PAR. 520219-9 SMALL BUSINESS AHD SMALL DISADVANTAGED BtrSIXESS 

SUBCON'XRAC:ING PLAN AL~D I--(AUG 1989) 


(~e following clause is applicable if t;his contract (1) offers 
subcontracting possibilities, (2) is in excess $500,000, (3) includes the clause 
at FAR. 52.219-8, and (4) is a sealed bid contract.) 

(a) This clause does not apply to small business concerns. 
(b) •commercial product," as used in this clause, means a product in 

regular production that is sold in substantial quantities to the general public 
_ and/or industry at established catalog or market prices. It also means a product 

which, in the opinion of the Contracting Officer, differs only insignificantly 
from the Contractor's commercial product. 
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L 
L "Subcontract," as used in this clause, means any agreement (other than 

on involvinq an employer-employee relationship) entered into by a Federal 
Government prime contractor or subcontractor callinq for supplies or services 
requJ.red for performance of the contract or subcontract. 

L 

L (c) The apparent low bidder, upon request by the COntractinq Officer, 
shall submit a subcontractinq plan, where applicable, which separately addresses 

( subcontractinq with small business concerns and small disadvantaged business 
concerns. If the bidder is submittinq an individual contract plan, the planL must separately address subcontractinq with small business concerns and with 
small disadvantaged business concerns with a separate part for the basic contract 
and separate parts for each option (if any). The plan shall be included in and 
made a part of th!! resultant contract. The subcontractinq plan shall be 

l 
sW=U.tted within the time specified by the CCntractinq Officer. Failure to 
sW=li.t the subcontracting plan shall make the offerer ineligible for award of 
a contract. 

(d) The offerer's 	subcontractinq plan shall include the followinq: 

L 
( l) Goals, expressed in terms of percentages of total planned 

subcontracting dollars, for the use of small business concerns and small 
disadvantaged business concerns as subcontractors. The offerer shall include 
all subcontracts that contribute to contract performance, and may include a 
proportionate share of products and services that are normally allocated as 
indirect costs. 

L 	 (2) A statement of-­
(i) Total dollars planned to be subcontracted; 

L 
(ii) Total dollars planned to be subcontracted to 

small business concerns; and 
(iii) Total dollars planned to be subcontracted to 

small disadvantaged business concerns. 

L 
(3) A description of the principal types cf supplies and services 

to be subcontracted, and an identification of the types planned for 
subcontracting to (i) small business concerns and (ii) small disadvantaged 
business concerns. 

~· (4) A description of the method used to develop the subcontracting 
goals in (1) above. 

1 
I- (S) A description of the method used to identify potential sources 

for solicitation purposes (e.g., existing company source lists, the Procurement 
Automated source System (PASS) of the Small Business Administration, the National 

r 	 Minority Purchasing Council Vendor Information Service, the Research andI 
L 	 Information Division cf the Minority Business Development Agency in the 

Department of commerce, or small and small disadvantaged business concerns trade 
associations).

I 	 (6) A statement as to whether or not the offerer included indirect
\ ­ costs in establishing subcontracting goals, and a description of the method used 

to determine the proportionate share of indirect costs to be incurred with (i) 
'1 
I 	

small business concerns and (ii) small disadvantaged business concerns. 
(7) The name cf 	the individual employed by the offerer who willl 

administer the offerer's subcontracting program, and a.description of the duties 
of the individual. 

(8) A description of the efforts the offeror will make to assure that 
small business concerns and small disadvantaged business concerns have and 
equitable opportunity to compete for subcontracts. 

(9) Assurances that the offerer will include the clause in this 
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contract entitled •trtili:ation of Small Business concerns and Small Disadvantaqed 
Business concerns• in all subcontracts that offer further sul:>eontractinq 
opportunities, and that the offeror will require all subcontractors (except small 
business concerns) who receive subcontracts in excess of $500,000 ($1,000,000 
for construction of any public facility), to adopt a plan similar to the plan 
agreed to by the offerer. 

(10) Assurances that the offerer will (i) cooperate in any atudi•• 
or surveys as may be required, (ii) submit periodic reports in order to allow 
the Government to determine the extent of eomplianca by the offeror with the 
subcontracting pl.an, (iii) submit Standard Form (Slr) 294, Subcontractinq Report 
for Individual contracts, and/or SP 295, Summary Subcontract Report, in 
accordance with the instructions on the forms, and (iv) ensure that its 
subcontractors agree to submit Standard Forms 294 and 295. 

( ll) A recitation of the types of records the offeror will maintain 
to demonstrate procedures that have been adopted to comply with the requirements 
and goals in the plan, including establishing source lists1 and a description 
of its efforts to locate small and small disadvantaged business concerns and 
award subcontracts to them. The records shall include at least the following 
(on a plant-wide or ccmpany-wide basis, unless otherwise indicated): 

( i) Source lists, quides, and other data that identify small 
and small disadvantaged business concerns. 

(ii) 	 Organizations contacted in an attempt to locate sources 
that are small or small disadvantaged business concerns. 

(iii) 	 Records on each subcontract solicitation resulting in 
an award of more than $100,000, indicating (A) whether 
small business concerns were solicited and if not, why 
not, (B) whether small disadvantaged business concerns 
were solicited and if not, why not, and (C) if 
applicable, the reason award was not made to a small 
business concern. 

(iv) 	 Records of any outreach efforts to contact (A) trade 
associations, (B) business development organizations, 
and (C) conferences and trade fairs to locate small 
and small disadvantaged business sources. 

(v) 	 Records of internal quidance and encouragement provided 
to buyers through (A) workshops, seminars, training, 
etc., and (B) monitoring performance to evaluate 
compliance with the program's requirements. 

(vi) 	 On a contract-by-contract basis, records to support 
award data submitted by the offeror to the Government, 
including the name, address, and business size of each 
subcontractor. Contractors having company or division 
wide annual plans need not comply with this requirement. 

(e) In order to effectively implement this plan to the extent consistent 
with efficient contract performance, the Contractor shall perform the following 
functions: 

(1) Assist small business and small disadvantaged business concerns 
by arranging solicitations, time for the preparation of bids, quantities, 
specifications, and delivery schedules so as to facilitate the participation by 
such concerns. Where the Contractor's lists of potential small business and 
small disadvantaged subcontractors are excessively long, reasonable effort shall 
be made to give all such small business concerns an opportunity to compete over 
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a per.iod of time. 
(2) Provide adequate and timely_considerat.ion of the potentialities 

of small business and small disadvantaged business concerns in all "make-or-buy" 
decisions. 

(3) counsel and discuss subcontracting opportunities with 
representatives of small and small disadvantaged business firms. 

(f) A master subcontracting plan on a plant or division-wide basis which 
contains all the elements required by (d) above, except goals, may be 
incorporated by reference as a part of the subcontracting plan required of the 
offerer by this clause1 provided, (1) the master plan has been approved, (2) the 
offeror provides copies of the approved master plan and evidence of its approval 
to the contracting Officer, and (3) goals and any deviations from the master plan 
deemed necessary by the Contracting Officer to satisfy the requirements of this 
contract are set forth in the individual subcontracting plan. 

(g) (1) If a commercial product is offered, the subcontracting plan 
required by this clause may relate to the offerer's production generally, for 
both commercial and noncommercial products, rather than solely to the Government 
contract. In these cases, the offerer shall, with the concurrence of the 
contracting Officer, submit one company-wide or division-wide annual plan. 

(2) The annual plan shall be reviewed for approval by the agency 
awarding the offeror its first prime contract requiring a subcontracting plan 
during the fiscal year, or by an agency satisfactory to the Contracting Officer. 

(3) The approved plan shall remain in effect during the offeror•s 
fiscal year for all of the offerer's commercial products. 

(h) Prior compliance of the offerer with other such subcontracting plans 
un~er previous contracts will be considered by the Contracting Officer in 
determining the responsibility of the offerer for award of the contract. 

( i) The failure of the contractor or subcontractor to comply in good faith 
with (l) the clause of this contract entitled •utilization of Small Business 
concerns and Small Disadvantaged Business Concerns," or (2) an approved plan 
required by this clause, shall be a material breach of the contract.# 

21. FAR 52.219-13 tr.rILI~ION OF WOMEN-OWNED SMALL BUSINESS (AUG 1986) 
(a) "Women-owned small businesses," as used in this clause, means shall 

business concerns that are at least 51 percent owned by women who are United 
States citizens and who also control and operate the business. 

"Control," as used in this clause, means exercising the power to make 
policy decisions. 

"Operate," as used in this clause, means being actively involved in 
the day-to-day management of the business. 

•small business concern," as used in this clause, means a concern 
including its affiliates, that is independently'owned and operated, not dominate 
in the field of operation in which it is bidding on Government contracts, and 
qualified as a small business under the criteria and size standards in 13 CFR 
121. 

(b} It is the policy of the United States that women-owned small 
businesses shall have the maximum practicable opportunity to participate in 
performing contracts awarded by any Federal agency. 

(c) The Contractor agrees to use its best efforts to give women-owned 
small businesses the maximum practicable opportunity to participate in the 
subcontracts it awards to the fullest extent consistent with the efficient 
performance of its contract. 
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(d) The contractor may rely on written representations by its 
subcontractors reqardinq their status as woman-owned small businesses.# 

22. FAR 52.219-16 LIQUII)M!ED DAMAGES--SJGLL BUSDmSS SUBCOBDA<::rmG PI.AX (AUG 
1989) (This clause is applicable to all contracts containinq the clause at FAR 

25.219-9 or its Alternate I) 
(a) "Failure to make a qood faith effort to comply with the subcontractinq 

plan," as used in this clause, means a willful or intentional failure to perform 
in accordance with the requirements of the subcontractinq plan approved under 
the clause in this contract entitled "Small Business and Small Disadvantaqed 
Business Subcontracting Plan," or willful or intentional action to frustrate 
the plan. 

(b) If, at contract completion, or in the case of a commercial products 
plan, at the close of the fiscal year for which the plan is applicable, the 
contractor has failed to meet its subcontractinq qoals and the Ccntractinq 
Officer decides in accordance with paragraph (c) of this clause that the 
contractor failed to make a qood faith effort to comply with its subcontracting 
plan, established in accordance with the clause in this contract entitled Small 
and Small Oisadvantaqed Business Subcontractinq Plans, the Contractor shall pay 
the Government liquidated damages in an amount stated. The amount of damages 
attributable to the Contractor's failure to comply shall be an amount equal to 
the actual dollar amount by which the Contractor failed to achieve each 
subcontract goal or, in the case of a commercial products plan, that portion of 
the dollar amount allocable to Government contracts by which the contractor 
failed to achieve each subcontract goal. 

(c) Before the contracting Officer makes a final decision that the 
Contractor has failed to make such good faith effort, the Contracting Officer 
shall qive the co~tractor written notice specifyinq the failure and permitting 
the Ccntractcr to demonstrate what good faith efforts have been made. Failure 

~ 	 to respond to the notice may be taken as an admission that no valid explanation 
exists. If, after consideration of all the pertinent data, the contracting 
Officer finds that the contractor failed to make a good faith effort to comply 
with the subcontracting plan, the Contracting Officer shall issue a final 
decision to that effect and require that the Contractor pay the Government 
liquidated damaqes as provided in paragraph (b) of this clause. 

(d) With .respect to commercial products plans, i.e., company-wide or 
division-wide subcontracting plans approved under paragraph (g) of the clause 
in this contract entitled, Small Business and Small Disadvantaged Business 
Subcontracting Plan, the Contracting Officer of the agency that originally 
approved the plan will exercise the functions of the Contracting Officer under 
this clause on behalf of all agencies that awarded contracts covered by that 
commercial products plan. 

(e) The Contractor shall have the right of appeal, under the clause in 
this contract entitled, Disputes, from any final decision of the contracting 
Officer. 

(f) Liquidated damages shall b~ in addition to any other remedies that 
Government may have.# 

23. 	 DFARS 252.219-7000 SMALL BUSINESS ANO SMALL DISADVA?r.rAGED BUSINESS 


SUBCONTRACTING PLAN (DoD COw.rRA~S) (JUN 1988) 

(a) Except for plans submitted under paragraph (g) of the clause of this 

contract entitled "Small Business and Small Disadvantaged Business Subcontracting 
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disadvantaged business concerns), Historically Black C:Olleges and Universities 
(BBC:Us) and Minority Instituticns (Mis) as those terms a:e defined at coo FAR 
Supplement 26. 7002. A list of qualifyinq HBCUs is published periodically by the 
U.S. D.Partment of Education, and is available frcm the contractinq Officer. 

(b) In addition, master plans referred to in FAR 52. 219-9 must be approved 
by the Government's coqni:ant Contract Administration Office.# 

26. PlUl 52.220-3 trr?LI~XOH OP LABOR stm.PLUS AREA COHCZRHS (APR 1984) 
(&) Applicability. This clause is applicable if this contract exceeds 

the appropriate small purchase limitaticn in Part 13 of the Federal Acquisition 
Raqulation. 

(b) Policy. It is the policy of the Government to award contracts to 
concerns that aqrae to perform substantially in labor suplus areas (LSA's) when 
this can be done consistent with the efficient performance of the contract and 
at prices no hiqher than are obtainable elsewhere. The Contractor aqrees to use 
its best efforts to place subcontracts in accordance with this policy. 

(c) Order of preference. In complying with paragraph (b) above and with 
paragraph (c) of the clause of this contract entitled Utilization of Small 
Business concerns and Small Disadvantaged Business Concerns, the Contractor shall 
observe the following order of preference in awarding subcontracts: (l) small 
business concerns that are LSA concerns, (2) other small busienss concerns, and 
(3) other LSA concerns. 

(d) nefi:itions. "Labor surplus area," as used in this clause, means a 
geographical area identified by the Department of Labor in accordance with 20 
CFR 654, Subpart A, as an area of concentrated unemployment or underemployment 
or an a:ea of labor surplus • 

·~abor surplus area concern," as used in this clause, means a concern that 
toqethar with its first-tier subcontractors will perform substantially in labor 
surplus areas. Perfcrmance is substantially in labor surplus areas if the costs 
incurred under the ccntract on ·account of manufacturinq, production, or 
performance cf appropriate s~rvices in labor surplus areas exceed 50 percent of 
tha contract price.# 

25. PAK 52.220-4 LAlSOR SURPLUS AREA SUBCON':rRACXNG PROGRAM (APR 1984) 
(~a following clause is applicable if this contract is in excess of 

$500,000.) 
(a) See the Utilization of Labor Surplus Area Concerns clause of this 

contract for applicable definitions. 
(b) The Contractor agrees to establish and conduct a program to encourage 

lal:>or surplus area (LSA) concerns to compete for subcontracts within their 
capabilities when the subcontracts are consistent with the efficient performance 
of the contract at prices no higher than obtainable elsewhere. The Contractor 
ahall- ­

(1) Designate a liaison officer who will (i) maintain liaison with 
authori:ed representatives of the Government on LSA matters, (ii} supervise 
compliance with the Utilization of Labor Surplus Area concerns clause, and {iii} 
administer the Contractor's labor surplus area subcontracting proqram; 

(2) Provide adequate and timely consideration of the potentialities 
of LSA concerns in all make-or-buy decisions; 

(3) Ensure that LSA concerns have an equitable opportunity to 
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compete for subcontracts, particularly by arranqinq solicitaitona, time for the 
preparation of offers, quantities, specifications, and delivery schedules so as 
to facilitate the participation of LSA concerns; 

(4) Include the Utilization of Labor Surplus Area concerns clause 
in subcontracts that offer substantial LSA subcontracting opportunities; and 

' (5) Maintain records showing (i) the procedures adopted and (ii) 
the contractor's performance, to comply with this clause. The records will be 
kept available for review by the Government until the expiration of l year after 
the awrad of this contract, or fer such longer period as may be required by any 
other clause of this contract or by applicable law or regulations. 

( c) The contractor further aqrees to insert in any related subcontract 
that may exceed $500, 000 and that contains the Oti.li.zation of Labor Surplus Area 
concerns clause, including this paragraph (c), and to notify the Contracting 
Officer of the names of subcontractors.# 

26. PAR 52.222-1 	 H~ICE ~ ~ GO~ 01" LABOR DISP'O'l:!:S (APR 1984) 
(a) If the Contractor has knowledge that any actual or potential labor 

dispute is delaying or threatens to delay the tiinely performance of this 
contract, the Contractor shall immediately give notice, including all relevant 
information, to the Contracting Officer. 

(b) The Contractor agrees to insert the substance of this clause, 
includinq this paragraph (b), in any subcontract to which a labor dispute may 
delay the timely performance of this contract; except that each subcontract shall 
provide that in the event its timely performance is delayed er threatened by 
delay by any actual or potential labor dispute, the subcontractor shall 
immediately notify the next higher tier subcontractor or the prime contractor, 
as the case may be, of all relevant information concerning the dispute.# 

27. PAR 52.222-3 	 COHVIC.: LABOR (APR 1984) 
The contractor aqrees not to employ any person undergoing sentence of 

imprisonment in performing this contract except as provided by 18 u.s.c. 
4082(c)(2) and Executive Order 11755, December 29, 1973.# 

28. 	 FAR 52.222-4 CONnAC.: WORK HOURS AHD SAFETY STANDARDS AC.:--O~IME 
COMPENSllIOH (MAR 1986) 

(a) Overtime requirements. Any Contractor or subcontractor contracting 
for any part of the contract work which may require or involve the employment 
of laborers or mechanics (see Federal Acquisition Regulation (FAR) 22.300) shall 
require or permit any such laborers or mechanics in any workweek in which the 
individual is employed on such work to work in excess of 40 hours in such 
workweek unless such laborer or mechanic receives compensation at a rate not less 
than l-1/2 times the basic rate of pay for all hours worked in excess of 40 hours 
in such workweek, 

(b) Violation; liability far unpaid wages; liquidated damages. In the 
event of any violation of the provisions set forth in paraqraph (a) of this 
clause, the Contractor and any subcontractor responsible therefor shall be liable 
for the unpaid wages. In addition, such Contractor and subcontractor shall be 
liable to the United States (in· the case of work done under contract for the 
District of Columbia or a territory, to such District or to such~territory), 
for liquidated damages. Such liquidated damages shall be computed with respect 
to each individual laborer or mechanic employed in violation of the provisions 
set forth in paragraph (a) of this clause in the sum of $10 for each calendar 
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L day on which such individual was required or permitted to work in excess of the 
standard workweek of 40 hours without payment of the overtime wages required by 
the provisions set forth in paragraph (a) of this clause. 

(c) Withholding for unpaid wages and liquidated damages. The Contracting

L Officer shall, upon his or her own action or upon written request of an 

L 

L 
authorized representative of the Department of Labor withhold or cause to be 
withheld, from any moneys payable on account of work performed by the contractor 
or subcontractor under any such contract or any other Federal contract with the 
same Prime Contractor, or any other Federally-assisted contract subject to the 
contract Work Hours and Safety Standards Act which is held by the same Prime 
Contractor, sucl't sums as may be determined. to be necessary to satisfy any 
liabilities of such Contractor or subcontractor for unpaid wages and liquidated 
damages as provided in the provisions set forth in paragraph (b) of this clause. 

(d) Payroll• and basic records. (l) The Contractor or subcontractor 
shall maintain payrolls and basic payroll records during the course of contract 

L 
I work and shall preserve them for a period of 3 years from the completion of the 

contract for all laborers and mechanics working on the contract. Such records 
shall contain the name and address of each such employee, social security number, 

( 	 correct classifications, hourly rates of wages paid, daily and weekly nuznl:)er of 
hours worked, deductions made, and actual wages paid. Nothing in this paragraphL shall require the duplication of records required to be maintained for· 
construction work by Department of Labor regulations at 29 CFR 5. 5 (a) ( 3) 
implementing the Davis-Bacon Act. 

I . 

I 	 (2) The records to be maintained under paragraph (d)(l) of thisI...­
clause shall be made available by the Contractor or subcontractor for inspection, 
copying, or transcription by authorized representatives of the Contracting 
Officer or the Department of Labor. The Contractor or subcontractor shall permit 
such representatives ~o interview employees during working hours on the job. 

(e) Subcontracts. The Contractor or subcontractor shall insert in any 
subcontracts the provisions set forth in paragraphs (a) through (e) of this 
clause and also a clause requiring the subcontractors to include these provisions 
in any lower tier subcontracts. The prime Contractor shall be responsible for 
compliance by any subcontractor or lower tier subcontractor with the provisions 
set forth in paragraphs (a) through (e) of this clause.#I 

\ 
'-" 29. FAR. 52.222-6 DAVIS-BACON Ac.I: (FEB 1988) 

(a) All laborers and mechanics employed or working upon the site of the 
\ 
I 

work will be paid unconditionally and not less often than once a week, and 
\.__ without subsequent deduction or rebate on any account (except such payroll 

deductions as are permitted by regulations issued by the Secretary of Labor under 
the Copeland Act (29 CFR Part 3), the full amount of wages and bona fide fringe

( benefits (or cash equivalents thereof) due at time of payment computed at rates
\,__ not less than those contained in the wage determination of the secretary of Labor 

which is attached hereto and made a part hereof, regardless of any contractual 
relationship which may be alleged to exist between the contractor and such 
laborers and mechanics. Contributions made or costs reasonably anticipated for 
bona fide fringe benefits under section 1 (b) (2) of the Davis-Bacon Act on behalf 
of laborers or mechanics are considered wages paid to such laborers or mechanics, 
subject to the provisions of paragraph (d) of this clause; also, regular 
contributions made or costs incurred for more than a weekly period (but not less 
often than quarterly) under plans, funds, or programs which cover the particular 
weekly period, are deemed to be constructively made or incurred during such 
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period. such laborers and mechanics shall be paid not less than the appropriate 
wage rate and fringe benefits in the wage determination for the classification 
of work actually performed, without reqard to-skill, except as provided in the 
clause- entitled Apprentices and ~ra:.U.ees. Laborers or mechanics performing work 
in more than one classification may be compensated at the rate specified for each 
classif£cation for the time actually worked therein; proTidecl, that the 
employer's payroll records accurately set forth the time spent in each 
classification in which work is performed. The wage determination (including 
any additional classification and wage rates conformed under paragraph (b) of 
this clause) and the Davis-Bacon poster {WH-1321) shall be posted at all times 
by the contractor and its subcontractors at the site of the work in a prominent 
and accessible place where it can be easily seen by the workers. 

(b) (l) The contracting Officer shall require that any class of laborers 
or mechanics which is not listed in the wage determination and which is to be 
employed under the contract shall be classified in conformance with the wage 
determination. The contracting Officer shall approve an additional 
classification and wage rate and fringe benefits therefor only when all the 
following criteria have been met: 

(i) 	 The work to be performed by the 
classification requested is not 
performed by a classification in the 
wage determination. 

(ii) 	 The classification is utilized in the 
area by the construction industry. 

(iii) 	The proposed wage rate, including any 
bona fide fringe benefits, bears a 
reasonable relationship to the wage 
rates contained in the wage 
determination. 

{2) If the Contractor and the laborers and mechanics to be employed
ln the classification (if known), or their representatives, and the Contracting 
-Officer agree on ·the classification and wage rate (including the amount 
designated for fringe benefits, where appropriate), a report of the action taken 
:shall 	be sent by the Contracting Officer to the Administrator of the Wage and 
Hour Division, Employment Standards Administration, U.S. Department of Labor, 
Washington, D.C. 20210. The Administrator or an authorized representative will 
approve, modify, or disapprove every additional classification action within 30 
days of receipt and so advise the Contracting Officer or will notify the 
Contracting Officer within the 30-day period that additional time is necessary. 

(3) In the event the Contractor, the laborers or mechanics to be 
employed in the classification, or their representatives, and the Contracting 
Officer do not agree on the proposed classification and wage rate (including 
the amount designated for fringe benefits, where appropriate), the contracting 
Officer shall refer the questions, including the views of all interested parties 
and the recommendation of the Contracting Officer, to the Administrator of the 
Wage and Hour Division for determination. The Administrator, or an authorized 
representative, will issue a determination within 30 days of receipt and so 
advise the Contracting Officer or will notify the Contracting Officer within the 
30-day period that additional time is necessary. 

(4) The wage rate (including fringe benefits, where appropriate) 
determined pursuant to subparagraphs (b)(2) and (b)(3) of this clause shall be 
paid to all workers performing work in the classification under this contract 
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L 	 from the f .irst day on which work is performed in the classification. 

L 
(c) Whenever the minimum wage rate prescribed in the contract for a class 

of laborers or mechanics includes a fringe benefit which is not expressed as an 
hourly rate, the contractor shall either pay the benefit as stated in the wage 
determination or shall pay another })ona fide fringe benefit or an hourly cash 
equivalent thereof. 

(d) If the Contractor does not make payments to a t.rustee or other third

L person, the contractor may consider as part of the wages of any la.borer or 

L 
mechanic the amount of any costs reasonably anticipated in providing bona fide 
fringe benefits under a plan or program; pro•idad, that the Secretary of Labor 
has found, upon the written request of the Contractor, that the applicable 
standards of the Davis-Bacon Act have been met. The Secretary of Labor may 
require the Contractor to set aside in a separate account assets for the meeting 
of obligations under the plan or program.# 

30. PAR 52.222-7 WI~OLDING OP PtJNDS (FEB 1988) 
The contracting Officer shall, upon his or her own action or upon written 

request of an authorized representative of the Department of Labor, withhold or 
cause to be withheld from the Contractor under this contract or any other Federal\ 

L 	 contract with the same Prime Contractor, or any other Federally-assisted contract 
subject to Davis-Bacon prevailing wage requirements, which is held by the same 
Prime Contractor, so much of the accrued payments or advances as may be 

\ 	 considered necessary to pay laborers and mechanics, including apprentices, 
I 

L. 	 trainees, and helpers, employed by the Contractor or any subcontractor the full 
amount of wages required by the contract. In the event of failure to pay any 
la.borer or mechanic, including any apprentice, trainee, or helper, employed or 
working on the site of the work, all or part of the wages required by the

L contract, the contracting Officer may, after written notice to the Contractor, 
take such action as may be necessary to cause the suspension of any further 
payment, advance, or guarantee of funds until such violations have ceased.# 

31. PAR s2.222-a PAYROLLS AND BASIC RECORDS (FEB 1988) 
{a) Payrolls and basic records relating thereto shall be maintained by 

the contractor during the course of the work and preserved for a period of 3 
years thereafter for all laborers and mechanics working at the site of the work. 
Such records shall contain the name, address, and social security number of each 
such worker, his or her correct classification, hourly rates of wages paid 

I 
l (including rates of contributions or costs anticipated for bona fide fringe 
"-- benefits or cash equivalents thereof of the types described in section 1 (b) (2) (B) 

of the Davis-Bacon Act), daily and weekly number of hours worked, deductions 
made, and actual wages paid. Whenever the Secretary of Labor has found, under 

\ paragraph (d) of the clause entitled Davis-Bacon Act, that the wages of any- la.borer or mechanic include the amount of any costs reasonably anticipated in 
providing benefits under a plan or program described in section l(b)(2)(B) of 
the Davis-Bacon Act, the Contractor shall maintain records which show that the 

L 	 commitment to provide such benefits is enforceable, that the plan or program is 
financially responsible, and that the plan or program has been communicated in 
writing to the laborers or mechanics affected, and records which show the costs 
anticipated or the actual cost incurred in providing such benefits. Contractors 
employing apprentices or trainees under approved programs shall maintain written 
evidence 
of the registration of apprenticeship programs and certification of trainee 
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proqrams, the reqistration of the apprentices.and trainees, and the ratios and 
waqe rates prescribed in the applicable proqrams. 

(b) (1) The contractor shall s\1Dmit weekly for each week in which any 
contract work is performed a copy of all payrolls to the COntractinq Officer. 
The payrolls submitted shall set out accurately and completely all of the 
information required to be maintained under paraqraph (a) of this clause. This 
information may be submitted in any form desired. Optional Form WH-347 (Federal 
Stock Number 029-005-00014-l) is available for this purpose and may be purchased 
from the Superintendent of Documents, O.S. Government Printing Office, 
Washinqton, D.c. 20402. The Prime Contractor is responsible for the submission 
of copies of payrolls by all subcontractors. 

(2) Each payroll submitted shall be accompanied by a •statement of 
compliance,• siqned by the contractor or subcontractor or his or her aqent who 
pays or supervises the payment of the persons employed under the contract and 
shall certify-­

(i) That the payroll for the payroll period contains the 
information required to be maintained under paragraph 
(a) of this clause and that such information is correct 
and complete; 

(ii) 	 That each laborer or mechanic (includinq each helper, 
apprentice, and trainee) employed on the contract 
durinq the payroll period has been paid the full 
weekly wages earned, without rebate, either directly 
or indirectly, and that no deductions have been made 
either directly or indirectly from the full wages 
earned, other than permissible deductions as set forth 
in Requlations, 29 CFR Part 3; and 

(iii) 	 That each laborer or mechanic has been paid not less than 
the applicable waqe rates and frinqe benefits or cash 

-~ 	 equivalents for the classification of work performed, 
as specified in the applicable waqe determination 
incorporated into the contract. 

(3) The weekly submission of a properly executed certification as 
set forth on the reverse side of Optional Form WH-347 shall satisfy the 
requirement for submission of the "Statement of Compliance" required by 
subparagraph (b)(2) of this clause. 

(4) The falsification of any of the certifications in the clause may 
subject the Contractor or subcontractor to civil or criminal prosecution under 
Section 1001 of Title 18 and Section 3729 of Title 31 of the United States Code. 

(c) The Contractor or subcontractor shall make the records required under 
paragraph (a) of this clause available for inspection, copyinq, or transcription 
by the COntractinq Officer or authorized representatives of the Contracting 
Officer or the Department of Labor. The contractor or subcontractor shall permit 
the Contracting Officer or representatives of the Contractinq Officer or the 
Department of Labor to interview employees durinq workinq hours on the job. If 
the Contractor or subcontractor fails to submit required records or to make them 
available, the Contractinq Officer may, after written notice to the Contractor, 
take such action as may be necessary to cause, the suspension of any further 
payment. Furthermore, failure to submit the required records upon request or 
to make such records available may be grounds for debarment action pursuant to 
29 CFR S.12.# 
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32. PAR 52.222-9 APP~ICES AND ~S (FEB 1988) 
(a) Apprentices. Apprentices will be permitted to work at less than the 

predetermined rate for the work they performed when they are employed pursuant 
to and individually reqistered in a bona fide apprenticeship program registered 
with the U.S. Department of Labor, Employment and Traininq Administration, Bureau 
of Apprenticeship and Traininq, or with a State Apprenticeship Agency recoqnized 
by the Bureau, or if a person is employed in his or her first 90 days of 
probationary employment as an apprentice in such an apprenticeship program, who 
is not individually reqistered in the program, but who has been certified by the 
Bureau of Apprenticeship and Training or a State Apprenticeship Agency (wh~re 

appropriate) to be eligible for probationary employment as an apprentice. The 
allowable ratio of apprentices to journeymen on the job site in any craft 
clasaification shall not be greater than the ratio permitted to the contractor 
as to the entire work force under the registered program. Any worker listed on 
a payroll at an apprentice wage rate, who is not reqistered or otherwise employed 
as stated in this paragraph, shall be paid not less than the applicable wage 
determination for the classification of work actually performed. In addition, 
any apprentice performing work on the job site in excess of the ratio permitted 
under the registered program shall be paid not less than the applicable wage rate 
on the waqe determination for the work actually performed. Where a contractor 
is performing construction on a project in a locality other than that in which 
its program is registered, the ratios and wage rates (expressed in percentages 
of the journeyman's hourly rate) specified in the Contractor's or 
subcontractor's registered program shall be observed. Every apprentice must be 
paid at not less than the rate specified in the registered program for the 
apprentice's level of progress, expressed as a percentage of the journeymen 
hourly rate specified in the applicable wage determination. Apprentices shall 
be paid fringe benefits in accordance with the provisions of the apprenticeship 
program. If the apprenticeship program does not specify fringe benefits, 
apprentices must be paid the full amount of fringe benefits listed on the wage 
determination for the applicable classification. If the Administrator determines 
that a different practice prevails for the applicable apprentice classification, 
fringes shall be paid in accordance with that determination. In the event the 
Bureau of Apprenticeship and Training, or a State Apprenticeship Agency 
recognized by the Bureau, withdraws approval of an apprenticeship program, the 
Contractor will no longer be permitted to utilize apprentices at less than the 
applicable pred~termined rate for the work performed until an acceptable program 
is approved. 

(b) ~rainees. Except as provided in 29 CFR 5.16, trainees will not be 
permitted to work at less than the predetermined rate for the work performed 
unless they are employed pursuant to and individually registered in a program 
which has received prior approval, evidenced by formal certification by the U.S. 
Department of Labor, Employment and Training Administration. The ratio of 
trainees to journeymen on the job site shall not be greater than permitted under 
the plan approved by the Employment and Training Administration. Every trainee 
must be paid at not less than the rate specified in the approved program for the 
trainee's level of progress, expressed as a percentage of the journeyman hourly 
rate specified in the applicable wage determination. Trainees shall be paid 
fringe benefits in accordance with the provisions of the trainee program. If 
the trainee program does not mention fringe benefits, trainees shall be paid the 
full amount of fringe benefits listed in the wage determination unless the 
Administrator of the Wage And Hour Division determines that there is an 

oc.r 1989 25 CONST-INSIDE TRE U.S. 



apprenticeship program associated with the corresponding journeyman wage rate 
in the wage determination which provides for lass than full fringe benefits for 
apprentices. Any employee listed on the payroll at a trainee rate who is not 
registered and participating in a training plan approved by the Employment and 
Traininq Administration shall be paid not less than the applicable waqe rate in 
the waqa determination for the classification of work actually performed. In 
addition, any trainee performing work on the job site in excess of the ratio 
permitted under the registered program shall be paid not less than the applicable 
waqe rate in the wage determination for the work actually performed. In the 
event the Employment and Traininq Administration withdraws approval of a training 
proqram, tha contractor will no longer be permitted to utilize trainees at less 
than the applicable predetermined rate for the work performed until an acceptable 
program is approved. 

(c) Equal employment opportunity. The utilization of apprentices, 
trainees and journeymen under this clause shall be in conformity with the equal 
employment opportunity requirements of Executive Order 11246, as amended, and 
29 CFR Part 30.# 

33. PAR 52.222-10 COMPLIANCE WI~ COPELAND AC-r REQUI~S (FEB 1988) 
The Contractor shall comply with the requirements of 29 CFR Part 3, which 

are hereby incorporated by reference in this contract.# 

34. PAR 52.222-11 StJBCON!rRAC-rS (LABOR S~ARDS) (PEB 1988) 
(a) The Contractor or subcontractor shall insert in any subcontracts the 

clauses entitled Davis-Bacon Act, Contract Work Hours and Safety Standards Act­
:-OVertime Compensation, Apprentices and Trainees, Payrolls and Basic Records, 
Compliance with Copeland Act Requirements, Withholding of Funds, Subcontracts 
(Labor Standards), contract Termination-Debarment, Disputes Concerning Labor 
Standards, compliance with Davis-Bacon and Related Act Regulations, and 
Certification of Eligibility, and such other clauses as the Contracting Officer 

·"'·- may, by appropriate instructions, require, and also a clause requiring 
subcontractors to include these clauses in any lower tier subcontracts. The 
Prime Contractor shall be responsible for compliance by any subcontractor or 
lower tier subcontractor with all the contract clauses cited in this paragraph. 

(b) {l) Within 14 days after award of the contract, the Contractor shall 
deliver to the Contracting Officer a completed Statement and Acknowledgment Form 
(SP 1413) for each subcontract, including the subcontractor's signed and dated 
acknowledgment that the clauses set forth in paragraph (a} of this clause have 
been included in the subcontract. 

(2) Within 14 days after the award of any subsequently awarded 
subcontract the Contractor shall deliver to the Contracting Officer an updated 
completed SF 1413 for such additional subcontract.# 

35. FAR 52.222-12 co~~ TERMINATION--DEBARMENT (P'EB 1988) 
A breach of the contract clauses entitled Davis-Bacon Act, contract Work 

Hours and Safety Standards Act--Overtime Compensation, Apprentices and Trainees, 
Payrolls and Basic Records, Compliance with Copeland Act Requirements, 
Subcantracts (Labor Standards), Compliance with Davis-Bacon and Related Act 
Requlations, or Certification of Eligibility may be grounds for termination of 
the contract, and for debarment as a Contractor and subcontractor as provided 
in 29 CFR S.12.# . 
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All rulings and interpretations of the Davis-Bacon and Related Acts 
contained in 29 CFR Parts 1, 3, and 5 are hereby incorporated by reference in 
this contract.# 

37. PAR 52.222-14 DISP~S CONCERNING LABOR ~ARDS (PBS 1988) 
The United States Department of Labor has set forth in 29 CFR Parts s, 6, 

and 7 procedures for resolving disputes concerning labor standards requirements. 
Such disputes shall be resolved in accordance with those procedures and not the 
Disputes clause of this contract. Disputes within the meaning of this clause 
include disputes between the Contractor (or any of its subcontractors) and the 
contracting agency, the o.s. Department of Labor, or the employees or their 
representatives.# 

38. FAR 52.222-15 ~IFI~ION OF ELIGIBILI~ (P'EB 1988) 
(a) By entering into this contract, the Contractor certifies that neither 

it (nor he or she) nor any person or firm who has an interest in the Contractor's 
firm is a person or firm ineligible to be awarded Government contracts by virtue 
of section 3(a) of the Davis-Bacon Act or 29 CFR S.12(a)(l). 

(b) No part of this contract shall be subcontracted to any person or firm 
ineligible for award of a Government contract by virtue of section 3(a) of the 
Davis-Bacon Act or 29 CFR S.12(a)(l). 

(c) The penalty for making false statements is prescribed in the u.s. 
criminal Code, 18 U.S.C. 1001.# 

39. FAR 52.222-26 EQUAL OPPOll'ONifi (APR. 1984) 
(a) If, during any 12-month period (including the 12 months preceding the 

award of this contract), the Contractor has been or is awarded nonexempt Federal 
contracts and/or subcontracts that have an aggregate value in excess of $10,000, 
the contractor shall comply with subparagraphs (b)(l) through (11) below. Upon 
request, the contractor shall provide information necessary to determine the 
applicability of this clause. 

(b) During performing this contract, the Contractor agrees as follows: 
(1) The Contractor shall not discriminate against any employee or 

applicant for employment because of race, color, religion, sex, or national 
origin. 

(2) The Contractor shall take affirmative action to ensure that 
applicants are employed, and that employees are treated during employment, 
without regard to their race, color, religion, sex, or national origin. This 
shall include, but not be limited to, (i) employment, (ii) upgrading, (iii) 
demotion, (iv) transfer, (v) recruitment or recruitment advertising, (vi) layoff 
or termination, (vii) rates of pay or other forms of compensation, and (viii) 
selection for training, including apprenticeship. 

(3) The Contractor shall post in conspicuous places available to 
employees and applicants for employment the notices to be provided by the 
Contracting Officer that explain this clause. 

(4) The Contractor shall, in all solicitations or advertisements for 
employees placed by or on behalf of the Contractor, state that all qualified 
applicants will receive consideration for employment without regard to race, 
color, religion, sex, or national origin. 

(5) The Contractor shall send, to each labor union or representative 
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of workers with which it has a collective bargaining agreement or other contract 
or undarstandinq, the notice to be provided by the COntractinq Officer advising 
the la.Der union or worker• s representative of -the contractor• s commitments under 
this clause, and post copies of the notice in conspicuous places available to 
employees and applicants for employment. 

( 6) The Contractor shall comply with Executive Order 11246, as 
amended, and the rules, regulations, and orders of the Secretary of Labor. 

(7) The Contractor shall furnish to the contractinq agency all 
information required by Executive Order 11246, as amended, and by the rules, 
raqulationa, and orders of the Secretary of 'Labor, Standard Form 100 (EE0-1), 
or any successor form, is the prescribed form to be filed within 30 days 
following the award, unless filed within 12 months preceding the date of award. 

(8) The contractor shall permit access to its books, records, and 
accounts by the contracting agency or the office of Federal contract compliance 
Programs (OFCCP) for the purposes of investigation to ascertain the Contractor' s 
compliance with the applicable rules, regulations, and orders. 

(9) If the OFCCP determines that the Contractor is not in compliance 
with this clause or any rule, requlation, or order of the Secretary of Labor, 
this contract may be canceled, terminated, or suspended in whole or in part and 
the Contractor may be declared ineligible for further Government contracts, under 
the procedures authorized in Executive Order 11246, as amended, In addition, 
sanctions may be imposed and remedies invoked against the contractor as provided 
in Executive Order 11246, as amended, the rules, regulations, and orders of the 
Secretary of Labor, or as otherwise provided by law. 

(10) The contractor shall include the terms and conditions of 
subparagraph (b)(l) through (11) of this clause in every subcontract or purchase 
order that is not exempted by the rules, regulations, or orders of the Secretary 
of Labor issued under Executive Order 11246, as amended, so that these terms and 
conditions will be binding upon each subcontractor or vendor. 

··: 	 (ll) The Contractor shall take such action with respect to any 
subcontract or purchase order as the contractinq agency may direct as a means 
of enforcing these terms and conditions, including sanctions for noncompliance~ 
provided, that if the Contractor becomes involved in, or is threatened with, 
litigation with a subcontractor or· vendor as a result of any direction, the 
contractor may request the United States to enter into the litigation to protect 
the interests of the United States. 

(c) Notwithstanding any other clause in this contract, disputes relative 
to this clause will be governed by the procedures in 41 CFR 60-1.l.# 

40. 	 FAR. 52. 222-27 AFFI~IVE A~IOH COMPLIANCE REQUIREMEN'rS FOR CONsnuaION 
(APR 1984) 

(a) Definitions. "Covered area," as used in this clause, means the 
geographical area described in the solicitation for this contract. 

"Director," as used in this clause, means Director, Office of Federal 
contract Compliance Programs (OFCCP}, United States Department of Labor, or any 
person to whom the Director delegates authority. 

"Employer identification number," as used in this clause, means the 
Federal Social Security number used on the employer• s quarterly federal tax 
return, o.s. Treasury Department Form 941. 

"Minority," as used in this clause, means-­
(1) American Indian or Alaskan Native (all persons having origins 

in any of the original peoples of North America and maintaining identifiable 
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tribal affiliations through membership and participation or community 
identification) ; 

(2) Asian and Pacific Islander {all persons having origins in any 
of the original peoples of the Far East, Southeast Asia, the Indian Subcontinent, 
or the Pacific Islands); 

(3) Black (all persons having origins in any of the black African 
racial groups not of Hispanic origin); and 

(4) Hispanic (all persons of Mexican, Puerto Rican, Cuban, central 
or South American, or other Spanish culture or origin, reqardless of race). 

(b) If the CCntractor, or a subcontractor at any tier, subcontracts a 
portion of the work involving any construction trade, each such subcontract in 
excess of $10,000 shall include this clause and the Notice containing the goals 
for minority and female participation stated in the Solicitation for this 
contract. 

(c) If the Contractor is participating in a Hometown Plan (41 CFR 60-4) 
approved by the U.S. Department of Labor in a covered area, either individually 
or through an association, its affirmative action obligations on all work in the 
plan area (including goals) shall comply with the plan for those trades that have 
unions participating in the plan. Contractors must be able to demonstrate 
participation in, and compliance with, the provisions of the plan. Each 
Contractor or subcontractor participating in an approved plan is also required 
to comply wit~ its obligations under the Equal Opportunity clause, and to make 
a good faith effort to achieve each goal under the plan in each trade in which 
it has employees. The overall good-faith performance by other Contractors or 
subcontractors toward a goal in an approved plan does not excuse any Contractor's 
or subcontractor• s failure to make good-faith efforts to achieve the plan's 
goals. 

(d) The Contractor shall implement the affirmative action procedures in 
subparagraphs (g) (1) through (16) of this clause. The goals stated in the 
Solicitation for this contract are expressed as percentages of the total hours 
of employment and ·t:raining of minority and female utilization that the Contractor 

..... --. should reasonably be able to achieve in each construction trade in which it has 
employees in the covered area. If the Contractor performs construction work in 
a geographical area located outside of the covered area, it shall apply the goals 
established for the geographical area where that work is actually performed. 
The Contractor is expected to make substantially uniform progress toward its 
goals in each craft. 

(e) Neither the terms and conditions of any collective bargaining 
agreement, nor the failure by a union with which the Contractor has a collective 
bargaining agreement, to refer minorities or women shall excuse the Contractor's 
obligations under this clause, Executive Order 11246, as amended, or the 
regulations thereunder. 

( f) In order for the nonworking training hours of apprentices and trainees 
to be counted in meeting the goals, apprentices and trainees must be employed 
by the contractor during the training period, and the Contractor must have made 

I a commitment to employ the apprentices and trainees at the completion of their·­
training, subject to the availability of employment opportunities. Trainees must 
be trained pursuant to training programs approved by the o.s. Department ofi 

\ Labor. 
11....,... (9') The Contractor shall take affirmative action to ensure equal 

employment opportunity. The evaluation of the Contractor• s compliance with this 
clause shall be based upon its effort to achieve maximum results from its 
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actions. The contractor shall document these efforts fully and implement 
affirmative action steps at least as extensive as the following: 

. (1) Ensure a working environment-free of harassment, intimidation, 
and coercion at all sites and in all facilities where the Contractor's employees 
are assigned to work. The contractor, if possible, will assign two or more women 
to each construction project. The Contractor shall ensure that foremen, 
superintendents, and other onsite supervisory personnel are aware of and carry 
out the contractor•s obligation to maintain such a working environment, with 
specific attention ~o minority or female individuals working at these sites or 
facilities. 

(2) Establish and maintain a current list of sources for minority 
and female recruitment. Provide written notification to minority and female 
recruitment sources and ccmmunity organizations when the contractor or its unions 
have employment opportunities available, and maintain a record of the 
organizations• responses. 

(3) Establish and maintain a current file of the names, addresses, 
and telephone numbers of each minority and female off-the-street applicant, 
referrals of minorities or females from unions, recruitment sources, or community 
organizaticns, and the action taken with respect to each individual. If an 
individual was sent to the unicn hiring hall for referral and not referred back 
to the Contractor by the union or, if referred back, not employed by the 
Contractor, this shall be documented in the file, along with whatever additional 
actions the contractor may have taken. 

(4) Immediately notify the Director when the union or unions with 
which the Contractor has a collective bargaining agreement has net referred back 
to the Contractor a minority or woman sent by the contractor, or when the 
Contractor has other information that the union referral process has impeded the 
Contractor's efforts to meet its obligations. 

(S) Oevelop on-the-job training opportunities and/or participate in 
training programs for the area that expressly include minorities and women, 
including upgrading programs and apprenticeship and trainee programs relevant 
to the ·contractor• s employment needs, especially those programs funded or 
approved by the Department of Labor. The Contractor shall provide notice of 
these programs to the sources compiled under subparagraph (g)(2) above. 

(6) Disseminate the Contractor•s equal employee policy by-­
(i) 	 Providing notice of the policy to unions and to 

training, recruitment, and outreach programs, and 
requesting their cooperation in assisting the Contractor 
in meeting its contract obligations; 

(ii) 	 Including the policy in any policy manual and in 
collective bargaining agreements; 

(iii) 	 Publicizing the policy in the company newspaper, annual 
report, etc.; 

(iv) 	 Reviewing the policy with all management personnel and 
with all minority and female employees at least once a 
year; and 

(v) 	 Posting the policy on bulletin boards accessible to 
employees at each location where construction work is 
performed. 

(7) Review, at least annually, the Contractor's equal employment 
policy and affirmative action obligations with all employees having 
responsibility for hiring, assignment, layoff, termination, or other employment 
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decisions. Conduct review of this policy with all onsite supervisory personnel 
before initiatinq construction work at a job site. A written record shall be 
made and maintained identifyinq the time and place of these meetinqs, persons 
attendinq, subject matter discussed, and disposition of the subject matter. 

(8) Disseminate the Contractor• s equal employment policy externally 
by includinq it in any advertisinq in the news media, specifically includinq 
minority and female news media. Provide written notification to and discuss this 
policy with, other contractors and subcontractors with which the Contractor does 
or anticipates doinq business. 

(9) Direct recruitment efforts, both oral and written, to minority, 
female, and community organizations, to schools with minority and female 
students, and to minority and female recruitment and train.inq organizations 
servinq the contractor• s recruitment area and employment needs. Not later than 
l month before the date for acceptance of applications for apprenticeship or 
training by any recruitment source, send written notification to organizations 
such as the above, describinq the openinqs, screening procedures, and tests to 
be used in the selection process. 

(10) Encouraqe present minority and female employees to recruit 
minority persons and women. Where reasonable, provide after-school, summer, and 
vacation employment to minority and female youth both on the site and in other 
areas of the Contractor's workforce. 

(ll) Validate all tests and other selection requirements where 
required under 41 CFR 60-3. 

(12) conduct, at least annually, an inventory and evaluation at least 
of all minority and female personnel for promotional opportunities. Encourage 
these employees to seek or to prepare for, through appropriate training, etc., 
opportunities for promotion. 

(13) Ensure that seniority practices, job classifications, work 
asaiqnments, and other personnel practices do net have a discriminatory effect 
by continually monitoring all personnel and employment-related activities to 
ensure that the Contractor•s obliq~tions under this contract are being carried 
out. 

(14) Ensure that all facilities and company activities are 
nonseqreqated except that separate or sinqle-user toilet and necessary changing 
facilities shall be provided to assure privacy between the sexes. 

(lS) Maintain a record of solicitations for subcontracts for minority 
and female construction contractors and suppliers, including circulation of 
solicitations to minority and female contractor associations and other business 
associations. 

(16) Conduct a review, at least annually, of all supervisors• 
adherence to and performance under the Contractor's equal employment policy and 
affirmative action obligations. 

(h) The Contractor is encouraged to participate in voluntary associations 
that may assist in fulfilling one or more of the affirmative action obligations 
contained in subparagraphs {g){l) throuqh (16). The efforts of a contractor 
association, joint contractor-union, contractor-community, or similar group of 
which the contractor is a member and participant may be asserted as fulfilling 
one or more of its obligations under subparagraphs (g)(l) through (16), provided 
the Contractor-­

(l) Actively participates in the group; 
(2) Makes every effort to ensure that the group has a positive impact 

on the employment of minorities and women in the industry; 
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(3) Ensures that concrete benefits of the program are reflected in 
the Contractor's minority and female workforce participation1 

( 4) Makes a good-faith effort -to meet its individual goals and 
timetables; and 

( s) can provide access to documentation that demonstrates the 
effectiveness of actions taken on behalf of the Contractor. The obligation to 
comply is the Contractor• s, and failure of such a group to fulfill and obligation 
shall not be a defense for the Contractor's noncompliance. 

(i) A single goal for minorities and a separate sinqle goal for women 
shall be established. The Contractor is required to provide equal employment 
opportunity and to take affirmative action for all minority groups, both male 
and female, and all women, both minority and nonminority. Consequently, the 
Contractor may be in violation of Executive Order 11246, as amended, if a 
particular group is employed in a substantially disparate manner. 

(j) The Contractor shall not use goals or affirmative action standards 
to discriminate against any person because of race, color, religion, sex, or 
national origin. 

(k) The Contractor shall not enter into any ·subcontract with any person 
or firm debarred from Government contracts under Executive Order 11246. as 
amended. 

(l) The Contractor shall carry out such sanctions and penalties for 
violation of this clause and of the Equal Opportunity clause, including 
suspension, termination, and cancellation of existing subcontracts, as may be 
imposed or ordered under Executive Order 11246, as amended, and its implementing 
regulations, by the OFCCP. A.ny failure to carry out these sanctions and 
penalties as order~d shall be a violation of this clause and Executive Order 
11246, as amended. 

(m) The Contractor in fulfilling its obligations under this clause shall 
implement affirmative action procedures at least as extensive as those prescribed 
in paraqraph {g) above, so as to achieve maximum results from its efforts to 
ensure equal employment opportunity. If the contractor fails to eomply with the 
requirements of Executive order 11246, as amended, the implementing regulations, 
or this clause, the Director shall take action as prescribed in 41 CFR 60-4.8. 

(n) The Contractor shall designate a responsible official to-­
(1) Monitor all employment-related activity to ensure that the 

Contractor's equal employment policy is being carried out; 
(2) Submit reports as may be required by the Government; and 
(3) Keep records that shall at least include for each employee the 

name, address, telephone number, construction trade, union affiliation (if any), 
employee identification number, social security number, race, sex, status (e.g., 
mechanic, apprentice, trainee, helper, or laborer), dates of changes in status, 
hours worked per week in the indicated trade, rate of pay, and locations at which 
the work was performed. Records shall be maintained in an easily understandable 
and retrievable form; however, to the degree that existing records satisfy this 
requirement, separate records are not required to be maintained. 

(o) Nothing contained herein shall be construed as a limitation upon the 
application of other laws that establish different standards of compliance or 
upon the requirements for the hiring of local or other area residents (e.g., 
those under the Public Works Employment Act of 1977 and the Community Development 
Block Grant Program).# 

41. PAR 52.222-35 AP'!'IRMATIVE ACTION FOR SPECIAL DISABLED AND VIETNAM ERA 
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VB:l!:RAHS (APR 1984) 
(~• ciauae ~· applicable pursuant to 41 C.F.R. 60-2!0, if i:hj.s contract 

ia for $10,000 or more.) 
(a) Defini.tiona. •Appropriate office of the State employment service 

system,• as used in this clause, means the local office of the Federal-State 
national system of public employment offices assigned to serve the area where 
the employment openinq is to be filled, includinq the District of Columbia, Guam, 
Puerto Rico, Virqin Islands, American Samoa, and the Trust Territory of the 
Pacific Islands. 

•0peninqs that the Contractor proposes to fill from within its own 
orqanization,• as used in this clause, means employment openinqs for which no 
one outside the Contractor's orqani:ation (includinq any affiliates, 
aul:laidiaries, and the parent companies) will be considered and includes any 
openinqs that the Contractor proposes to fill from reqularly established •recall• 
lists. 

•0peninqs that the contractor proposes to fill under a customary and 
traditional employer-union hirinq arrangement,• as used in this clause, means 
employment ope~inqs that the contractor proposes to fill from union halls, under 
their customary and traditional employer-union hirinq relationship. 

•suitable employment openinqs,• as used in this clause-­
(1) Includes, but is not limited to, openings that occur in jobs 

categorized as-­
(i) 	 Production and nonproduction; 
(ii) 	 Plant and office; 
(iii) 	 Laborers and mechanics; 
(iv) 	 Supervisory and nonsupervisory; 
(v) 	 Technical; and 
(vi) 	 Executive, administrative, and professional 

positions compensated on a salary basis of less 
than $25,000 a year; and 

. (2) Includes full-time employment, temporary employment of over 3 
days, and part-time employment, but not openinqs that the Contractor proposes 
to fill from within its own organization or under a customary and traditional 
employer-union hirinq arrangement, nor openinqs in an educational institution 
that are restricted to students of that institution. 

())) Gena:r:ai. 
(1) Regardinq any position for which the employee or applicant for 

employment is qualified, the Contractor shall not discriminate against the 
individual because the individual is a special disabled or Vietnam Era veteran. 
The Contractor aqrees to take affirmative action to employ, advance in 

employment, and otherwise treat qualified special disabled and Vi.etnam Era .'- ­ veterans without discrimination based upon their disability or veterans' status 
in all employment practices such as-­

( i) 	 Employment: 
1 (ii) 	 Opqrading;
'- ­

(iii) Demotion or transfer: 
(iv) Recruitment; 
(v) 	 Advertising; 
(vi) 	 Layoff or termination; 
(vii) 	 Rates of pay or other forms of compensation; and 
(viii) 	 Selection for training, including apprenticeship. 

i 
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(2) The Contractor ac;rees to comply with the rules, regulations, and 
relevant orders of the Secretary of Labor (Secretary) issued under the Vietnam 
Era Veterans• Readjustment Assistance Act of 1972 (the Act), aa amended. 

(c) Us'Ung openhgs. 
(1) The Contractor aqrees to list all suitable employment openinqs 

existing at contract award or occurrinq durinq contract perfomance, at an 
appropriate office of the State employment service system in the locality where 
the opening occurs. These openings include those occurring at any contracting 
facility, including one not connected with perfo:m.ing thi.s contract. An 
independent corporate affiliate is exempt from this raqLtirement. 

(2) State· and local qove.rmnent agencies holdinq Pederal contracts 
of $10, 000 or more shall also list .all their suitable openinqs with the 
appropriate office of the State employment service. 

( 3) The listinq of suitable employment openinqs with the State 
employment service system is required at least concurrently with usinq' any other 
recruitment source or effort and involves the obligations of placing a bona fide 
job order, including accepting referrals of veterans and nonveterans. This 
listing does not require hiring any particular job applicant or hiring from any 
particular group of job applicants and is not intended to relieve the Contractor 
from any requirements of Executive orders or rf!9Ulations concerning 
nondiscrimination in employment. 

( 4) Whenever the Contractor becomes contractually bound to the 
listing terms of this clause, it shall advise the State employment service 
system, in each State where it has establishments, of the name and location of 
each hiring location in the State. As long as the Contractor is contractually 
bound to these terms and has so advised the State system, it need not advise the 
State system of subsequent c:cntrac:ts. The Contractor may advise the State system 
when it is no longer bound by this contract clause. 

(5) Under the most compellinq circumstances, an employment opening 
may not be suitable for listing, including situations when (i) the Government's 
needs cannot reasonably be supplied, (ii) listinq would be contrary to national 
security, or (iii) the requirement of listing would not be in the Government's 
interest. 

(d) Applicability. 
(l) This clause does not apply to the listing of employment openings 

which occur and are filled outside the 50 states, the District of Columbia, 
Puerto Rico, Guam, Virgin Islands, American Samoa, and the.Trust Territory of 
the Pacific Islands. 

(2) The terms of paragraph (c) above of this clause do not apply to 
openings that the Contractor proposes to fill from within its own organization 

or under a customary and traditional employer-union hiring arrangement. This 
exclusion does not apply to a particular opening once an employer decides to 
consider applicants outside of its own organization or employer-union arrangement 
for that opening. 

( e) Postings. 
( l) The Contractor agrees to post employment notices stating ( i) the 

Contractor's obligation under the law to take affirmative' action to employ and 
advance in employment qualified special disabled veterans and veterans of the 
Vietnam Era, and (ii) the rights of applicants and employees. 

(2) These notices shall be posted in conspicuous places that are 
available to employees and applicants for employment. They shall be in a form 
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prescribed by the Director, Office of Federal contract CCmpl~ance Proqrams, 
Department of Labor (Di.rector) , and provided by or through the cantractinq 
Officer. 

(3) The contractor shall notify each labor union or representative 
of wcrkers with which it has a collective barqaininq agreement or other contract 
understanding, that the contractor · is bound by the tm:ms of the Act, and is 
ccmmitted to take affi.:mative action to employ, and advance in employment, 
qualified special disabled and Vietnam Era Veterans. 

(f) Honc:oaplJ.aiice. If the Contractor dces not ccmply with the 
requirements of this clause, appropriate actions may be taken under the rules, 
regulations, and relevant orders of the Secretary issued pursuant ta the Act. 

(9) Suhc:on:t:ract•. The Contractor shall include the tenu1 of th.is clause 
in every subcontract or purchase order or $10,000 or mare unless -exempted by 
rules, requlations, or orders of the Secretary. The Contractor shall act as 
specified by the DJ.rector to enforce the tm:ms, includinq action for 
noncompliance.# 

·­

,_ 
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42. PAR 52.222-36 A1"1"lll1Ua::rvB ACIOH l"OJl. BAHJ>ICAPPBD WOu:BKS (APll 1984) 
(Contracts and sul:>contrac:ts are eseapt fz:oa tl:r.e requireamit• of the 

fol.l.owing cl.auae with Z"eCJ&rd to work perionaed ov.tsl.d• th• Uuited State• by 
..pl.oyees who were not rec~ted wit:hi.n i:lle UDJ.tacl States). 

(a) Genera.l. 
(1) Regarding any positien for which the empleyee or applicant fer 

employment is qualified, the contractor sha.ll not discriminate against any 
employee er applicant because of physical or mental handicap. The COntracter 
agrees to take affirmative action to employ, advance in employment, and otherwise 
treat qua.lified handicapped individuals without discriminatien based upon their 
physica.l or mental handicap in all employment practices such as-­

( i) Employment; 
(ii) Upgrading; 
(ii~) Demotion or transfer; 
(iv) Recruitment; 
(v) Advertising; 
(vi) Layoff or termination; 
(vii) Rates of pay or other forms of compensation; and 
(viii) Selection for training, including apprenticeship. 

( 2) The Contractor agrees to comply with the rules, regulations, and 
relevant orders of the Secretary of Labor (Secretary) issued under the 
Rehabilitation Act of 1973 (29 u.s.c. 793) (the Act), as amended. 

(b) Postl.ng. 
( 1) The Contractor Agrees to post employment notices stating ( i) the 

contractor's obligation under the law to take affi:ma.tive action to employ and 
advance in employment qua1ified handicapped individuals and (ii) the rights of 
applicants and employees. 

(2) These no~ices shall be posted in conspicuous places that are 
available to employees and applicants for employment. They shall be in a form 
prescribed by the Director, Office of Federal contract compliance Programs, 
Department of Labor· (Director), and provided by or through the Contracting 
Officer. 

(3) The Contractor shall notify each labor union or representative 
of workers with which it has a collective bargaining agreement or other contract 
understanding, that the Contractor is bound by the terms of Section 503 of the 
Act and is committed to take affirmative action to employ, and advance in 
employment, qualified physically and mentally handicapped individuals. 

(c) 'Honcompl.iance. If the Contractor does not comply with the 
requirements of this clause, appropriate actions may be taken under the rules, 
regulations and relevant orders of the Secretary issued pursuant to the Act. 

(d) Subcontracts. The Contractor shall include the terms of this clause 
in every subcontract or purchase order in excess of $2,500 unless exempted by 
rules, regulations, or orders of the Secretary. The Contractor shall act as 
specified by the Director to enforce the terms, including action for 
noncompliance.# 

43 • !'AR 52. 222-37 EMPLOYMDr.r REPO~S OM SPECIAL DISABLED VETERANS AND V'En:RAN 
01" !r!!E VIr.rNAM ERA ( JAH 1988) 

('l:he f ol1owing clause is appl.icable if the amount of th.is contract is in 
excess of $10,000.) 

(a) The contractor shall report at least annually, as required by the 
Secretary of Labor, on: 
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L (l) The number of special. disabled veterans and the number of 
veterans of the Vietnam era in the workforce of the contractor by job category 

i and hirinq location; and 
( 2) The total number of new employees hired during the period coveredL 	 by the report, and of that total, the number of special clisabled veterans, and 

the number of veterans of the Vietnam era. 
(b) The above items shall be reported by completing the form entitled 

"Jlederal Contractor Veterans' Employment Report VETS-100."
L (c) Reports shall be submitted no later than March 31 of each year 

beqinninq March 31, 1988. 
(d) The employment activity report required by paraqraph (a)(2) of this 

clause shall reflect total hires during the most recent 12-month period as of 
the enclinq date selected for the employment profila report required by paragraph 
(a)(l) of this clause. contractors may select an ending date: (l) As of the 
and of any pay report is due, or (2) as of December 31, if the contractor has 

i 

L 	 previous written approval from the Equal Employment Opportunity commission to 
do so for purposes of sul:>mittinq the Employer Information Report EEO-l (Standard 
Form. 100) • 

( 	 (e) The count of veterans reported according to paragraph (a) of this 
L 	 clause shall be based on voluntary disclosure. Each contractor subject to the 

reportinq requirements at 38 u.s.c. 2012(d) shall invite all special disabled 
veterans and veterans of the Vietnam era who wish to benefit under the 

I 	 affi:mativa action program at 38 u.s.c. 2012 to identify themselves to the 
L contractor. The invitation shall state that the information is voluntarily 

provided, that the information will be kept confidential, that disclosure or 
refusal to provide the information will not subject the applicant or employeeI 
to any adverse treatment and that the information w.ill be used only in accordanceL 
with the requlations promulgated under 38 u.s.c. 2012. 

(f) Subcontracts. The contractor shall include the terms of th.is clause 
I 
\ 
I 	 in every subcontract or purchase order of Sl0,000 or more unless exempted by 

rules, requlations, or orders of the Secretary.#L 

FAR 52.223-2 	 CLEAH AIR AND WA'rER (APR 1984)

L 	 (a) "Air Act," as used in.this clause, means the Clean Air Act (42 u.s.c. 
7401 et seq.). 

"Clean air standards," as used in this clause, means-­
( l) Any enforceable rules, regulations, guidelines, standards, 

I limitations, orders, controls, prohibitions, work practices, or other 
I 

L requirements contained in, issued under, or otherwise adopted under the Air Act 
or Executive Order 11738; 

(2) An applicable implementation plan as described in section 110 (d} 
of the Air Act (42 o.s.c. 7410(d)); 

(3) An approved implementation plan as described in section lll(c) 
or section lll(d) of the Air Act (42 o.s.c. 74ll(c) or (d)); or 

i 	 ( 4) An approved implementation procedure under section 112 ( d) of the 
L 
\ Air Act (42 O.S.C. 7412(d)). 

"Clean water standards, " as used in this clause, means any enforceable 
limitation, control, condition, prohibition, standard, or other requirement 
promulgated under the Water Act or contained in a permit issued to a dischargerL by the Environmental Protection Agency or by a State under an approved program, 
as authorized by section 402 of the Water Act (33 o.s.c. 1342), or by local 

( government to ensure compliance with pretreatment regulations as required by
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section 307 of the Water Act (33 u.s.c. 1317). 
•cemp1iance,• as used in this clause, means c:c:mplianca with­
(1) Clean air or water standards1 or 
(2) A schedule or plan ordered or: approved by a court of competent 

jurisdiction, the Environmental Protection Aqenc:y, or an air or water pollution 
control aqency under the requirements of the Ai.r Act or Water Act and related 
regulations •. 

.•'Facility,• as used in this clause, means any buildinq, plant, 
installation, structure, mine, vessel or other floatinq era.ft, location, or site 
of operations, owned, leased, or supervised by a Ccntrad:or or subcontractor, 
used in the performance of a contract or subcontract. When a location or site 
of operations includes more than one buildinq, plant, installation, or structure, 
the entire location or site shall be de.-cl .a facility except when the 
Administrator, or a desiqnee, of the Environmental Protection Agency determines 
that independent facilities are collocated in one geoqraphical area. 

•water Act,• as used in this clause, means Clean Water Act (33 o.s.c. 
1251 et seq.). 

(b) The Contractor agrees-­
( l) To comply with all the requirements of Section 114 of the Clean 

Air Act (42 u.s.c. 7414) and section 308 of the Clean Water Act (33 u.s.c. 1318) 
relatinq to inspection, monitoring, entry, reports, and info:mation, as well as 
other requirements specified in section 114 and section 308 of the Air Act and 
Water Act, and all regulations and guidelines issued to implement those acts 
before the award of this contract; 

(2) That no portion of the work required by this prime contract will 
be performed in a facility listed on the Environmental Protection Aqency List 
of Violatinq Facilities on the date when this contract was awarded unless and 
until the EPA eliminates the name of the facility from the listing; 

(3) To use best efforts to comply with clean air standards and clean 
water standards at the facility in which the contract is beinq performed; and 

(4) To insert the substance of this clause into any nonexempt 
subcontract, includinq this paraqraph (b)(4).# 

45. FAR 52.223-6 DRUG-FREE WORXPI.ACE (MAR 1989). 
(a) Definitions. As used in this clause, 
•eontrolled substance" means a controlled substance in schedules I through 

V of section 202 of the Controlled Substances Act (21 u.s.c. 812} and as further 
defined in regulation at 21 CFR 1308.ll - 1308.15. 

•eonviction• means a findinq of guilt (including a plea of nolo contendere) 
or imposition of sentence, or both, by any judicial body charged with the 
responsibility to determine violations of the Federal or State criminal drug 
statutes. 

•criminal drug statute" means a Federal or non-Federal criminal statute 
involvinq the manufacture, distribution, dispensinq, possession or use of any 
controlled substance. 

"Drug-free workplace" means a site for the performance of work done in 
connection with a specific contract at which employees of the Contractor are 
prohibited from engaging in the unlawful manufacture, distribution, dispensing, 
possession, or use of a controlled substance. 

•Employee" means an employee of a contractor directly engaged in the 
performance of work under a Government contract. · 

•Individual• means an Offeror/Contractor that has no more than one employee 
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includinq the Offaror/Contractor. 
(b) 	 The contractor, if other than-an individual, shall- ­

( 1) Publish a statement notifyinq such employees that the unlawful 
manufacture, distribution, dispensing, possession or use of a controlled 

i substance is prohibited in the contractor's workplace and spec:ifyinq the actions ~-
that will be taken against employees for violations of such prohibition; 

(2) 	 Establish a drug-free awareness proqram to .inform such 
I 
I 

employees about-­
L (i) The dangers of drug abuse in the workplace; 


L 
(ii) The contractor's policy of maintaininq a drug-free 

workplace; 
(iii) Any available druq counseling, rehabilitation, and 

employee assistance proqrams1 and 

L 
(iv} The penalties that may be imposed upon employees for 

drug abuse violations occurring in the workplace; 
(3) 	 Provide all employees engaged in performance of the contract 

with a copy of· the statement required by subparagraph (b)(l) of this clause; 
(4) 	 Notify such employees in the statement required by subparagraph 

(b) (1) of this clause, that as a condition of continued employment on the 
contract, the employee will- ­L 

( i) Abide by 	the terms of the statement; and 
I 	

(ii) Notify the employer of any criminal drug statute 
conviction for a violation occurrinq in the workplace no later than five (5) days

I.._ 	 after such conviction; 
(S) Notify the contracting Officer within ten (10) days after 

rec:eivinq notice under subdivision (b)(4)(ii) of this clause, from an employeeI 
i 	 or otherwise receiving actual notice of such conviction;
I_ (6) Within ·30 days after receiving notice under subdivision 

(b)(4)(i+> of this clause of a conviction, impose the following sanctions or 
I 	 remedial measures on any employee who is convicted of drug abuse violations 

occurring in the workplace:L ( i) Take appropriate personnel action against such employee, 
up to and including termination; or 

i 
I_ 

(ii) Require such employee to satisfactorily participate in 
a drug abuse assistance or rehabilitation program 
approved for such purpose by a Federal, State, or local 

I health, law enforcement, or other appropriate agency. 
I 
I..- (7) Make a good faith effort to maintain a drug-free workplace 

through implementation of subparaqraphs (b)(l) through (b)(6) of this clause. 
(c) The Contractor, if an individual, agrees by award of the contract 

i or acceptance of a purchase order, not to engage in the unlawful manufacture,
L distribution, dispensing, possession, or use of a controlled substance in the 

performance of this contract. 
(d) 	 In addition to other remedies available to the Government, the 

I 

I Contractor's failure to comply with the requirements of paragraphs (b) and (c)
L 

of this clause 	may, pursuant to FAR 23.506, render the Contractor subject to 
suspension of contract payments, termination of this contract for default, and 
suspension or debarment.# 

46. 	 DFARS 252.223-7500 DRUG-FREE WORX FORCE (SEP 1988) 
ni.s clause does not apply to that part of a contract that is to be 

I 

I 
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performed outside of the Uzdtad States, its urri.tor:i.es, and pos:i.tic111s. 
(a) 	 l>efi.D:i.ti.ens • ­

•Illeqal. t>:ugs,• as used in thia clause, meana controlled substances 
included in Schedule I and II, as defined by Section 802(b) of Title 21 of the 
United States code, the possession of which is unlawful under Chapter 13 of that 
title. '?he te:m • illeqal drugs• does not mean the use of a controlled substance 
pursuant to a valid prescription or other uses authari:ad by law. 

•Employee in a sensitive position," as used in this clause, means an 
employee who has been 9ranted access to classified info:mation: or employees in 
other positions that the contractor determine• involve national security, health 
or safety, or functions other than the f oreqcing reqairing a hiqh deqree of trust 
and confidence. ­

(b) '?he contractor agrees to institute and maintain a proqram for 
achievinq the objective of a druq-free work force. While this clause defines 
criteria for such a proqram, contractors are encouraqed to implement alternative 
approaches comparable to the criteria in paragraph (c) below that are designed 
to achieve the objectives of this clause. 

· (c) contractor programs shall include the followinq, or appropriate 
alternatives: 

(1) Employee assistance program emphasizing hiqh level direction, 
education, counseling, rehabilitation, and coordination with available community 
resources; 

(2) Supervisory train.inc; to assist in identifying and addressing 
illegal drug use by Contractor employees. 

(3) Provision for self-referrals as will as supervisory referrals 
to treatment with maximum respect for individual confidentiality consistent with 
~afety and security issues; 

(4) Provision for identifying illegal d:uq users, including testing 
on a controlled and carefully monitored basis. Employee drug testing programs 
shall be established taking account of the followinq: 

(i) 	 '?he Contractor shall establish a proqram that provides 
for testing for the use of illegal druqs by employees 
in sensitive positions. The extent of and criteria for 
such testing shall be determined by the contractor oased 
on considerations that include the nature of the work 
being performed under the contract, the employee' s 
duties, the efficient use of Contractor resources, and 

the risks to health, safety, or national security that 
could result from the failure of an employee adequately 
to discharge his or her position. 

(ii) 	 In addition, the ccntractor may establish a program for 
employee drug testing-­
(A) When there is a reasonable suspicion that an 

employee uses illegal drugs; or 
(B) 	 When an employee has been involved in an accident 

or unsafe practice; 
(C) 	 As part of or as a follow-up to counseling or 

rehabilitation for illegal druq use; 
(D) As part of a voluntary employee drug testing 

program. 
(iii) 	 'rhe Contractor may establish a program to test applicants 
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L 	 for employment for illeqal druq use. 

(iv) For the purpose of admini.sterinq this clause, testinq 
for illegal druqs may be limited to those sul:>stances for

L which testing is prescribed by Section 2.l of Subpart 
B of the •Mandatory Guidelines for Federal Work Place 
Drug Testing Proqram,• (53 FR 11980 (April 11, 1988)), 
issued by the Department of Health and Buman Services.

I (d) Contractors shall adopt appropriate personnel procedures to deal withI
L-· 	 employees who are found to be using druqs illeqally. Contractors shall not allow 

any employee to remain on duty or perform in a sensitive position who is found 
to use illegal drugs until such time as the Contractor, in accordance with 

r 	

procedures established by the Contractor, dete:z:mines that the employee mayL 
perform in such a position. 

L 
(e) 'rhe provisions of this clause pertaining to drug testinq programs 

shall not apply to the extent they are inconsistent with state or local law, or 
with an existinq collective bargaining agreement; provided that with respect to 
the latter, the Contractor agrees that those issues that are in conflict will 
be a· subject of negotiation at the next collective barqaining session.# 

r 

L 	 47. Pll 52.225-5 BUY AMERICAN AC--COHSDUC'!rIOH MADlUALS (APR 1984) 
(a) The Buy American Act (41 u.s.c. 10) provides that the Government give 

I preference to domestic construction material. 
I •components, • as used in this clause, means those articles,
L- materials, and supplies incorporated directly into construction materials. 

•construction materials,• as used in this clause, means articles, 
materials, and supplies brought to the construction site for incorporation into 

r 
the building or work. ·L 

•Domestic construction material," as used in this clause, means (1) 
an unmanufactured construction material mined or produced in the Onited States, 
or (2) a construction material manufactured in the Onited States, if the cost

L 	 of its components mined, produced, or manufactured in the Onited States exceeds 
50 percent of the cost of all its components. components of foreign origin of 
the same class or kind as the construction materials determined to be unavailable( 
pursuant to sul:>paragraph 25.202 (a)(3) of the Federal Acquisition Requlation

L (FAR) shall be treated as domestic. 
(b) The Contractor agrees that only domestic construction material will 

be used by the contractor, subcontractors, material.men, and suppliers in the

L performance of this contract, except for foreign construction materials, if any, 
1isted in this contract. 

(The foregoing requirements are administered in accordance with Executive 
Order No. 10582, dated December 17, 1954, as amended, and Subpart 25.2 of the 

L FAR).# 

48. FAR 52.225-13 RESftIC.:IOHS ON CON'XRAC.:IHG WID SANC!IONED PER.SONS (MAY 1989) 
(a) Definitions.I 

L (l) •component part" means any article which is not usable for its 
intended functions without being imbedded or inteqrated into any other product 
and which, if used in production of a finished product, would be substantially 
transformed in that process. 

L 
·,_ (2) . "Finished product" means any article which is usable for its 

intended function without being imbedded in, or integrated, into, any other 
product. It does not include an article produced by a person, other than a 
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sanctioned person, that contains parts or components of the sanctioned person 
if the parts or ccmpcnents have been substantially transformed during production 
of the f inishad p:oduct. 

(3) •sanctioned person" means a company or otha: foreign pe:son upon 
whom prohibitions have been imposed• 

. ( 4) "Substantially t:ansfo:med," when referring to a component part 
of finished product, means that the part or product has been subjected to a 
substantial manufacturing or processing operation by which the part or product 
is converted er combined into a new ~d different article of commerce havinq a 
new name, character, and use. 

(b) General. section 2443 of the Multilateral Expert control Enhancement 
Amendments Act (Pub. t.. 100-418) and Executive O:dar 12661, effective December 
28, 1988, impose, for a period of 3 years, with certain exceptions, a prohibition 
en contracting with, or procurinq (including rental and lease/purchase) directly 
or indirectly the products or service of (1) Toshiba Machine company, (2) 
Kongsberq Tradinq company, (3) Toshiba corporation, or ( 4) ltonqsberq 
vaapenfal:lrikk. The Act and Executive Order also prohibit, for the same 3-year 
period, the importation into the United States of all products .produced by 
Toshiba Machine Company and Kongsberg Trading company. These prohibitions also 
apply to subsidiaries, successo: entities or joint ventures of Toshiba Machine 
ccmpany or Itonqsberq Trading Company. 

(c) Restriction. Unless listed by the contractor in its offer, in the 
solicitation provision at FAR 52.225-12, Notice of Restrictions on contracting 
with Sanctioned Persons, or unless one of the exceptions in paragraph (d) of this 
clause applies, the Contractor agrees that no products or services delivered to 
the Government under this contract will be products or services of a sanctioned 
person. 

(d) Exceptions. The restrictions do not apply-­
( l.} To finished products of nonsanctioned persons containing 

components of a sanctioned person if these components have been substantially 
transformed during the manufacture of the finished ~reduct. 

(2) To products or services of a sanctioned person provided-­
(i) The products are designed to the specifications of a 

nonsanctioned person marketed under the trademark, brand, or name of the 
nonsanctioned person; 

(ii) The business relationship between the nonsanctioned 
person and the sanctioned person clearly existed prior to June 30, 1987; and 

(iii) The nonsanctioned person is not directly or indirectly 
owned by a sanctioned person. 

( 3) If a determination has been made in accordance with FAR 
25.1003(a) or (b). 

(e) Award. Award of any contract resulting from this solicitation will 
not affect the Contractor's obliqation to comply with importation regulations 
of the Secretary of the Treasury.# 

49. FAR 52.227-1 Atr.rRORI~IOH AND CONS~ (APR 1984) 
(a) The Government authorizes and consents to all use and manufacture, 

in performing this contract or any subcontract at any tier, of any invention 
described in and covered by a United States patent (1) embodied in the structure 
or composition of any article the delivery of which is accepted by the Government 
under this contract or (2) used in machinery, tools, or methods whose use 
necessarily results from compliance by the Contractor or a subcontractor with 
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( i) specifications or written provisions forming a part of this contract or ( ii) 
specific written instructions qiven by the COntractinq Officer directinq the 
manner of perfoi:mance. The entire liability to the Government for infringement 
of a patent of the United States shall be determined solely by the provisions 
of the indemnity clause, if any, included in this contract or any subcontract 
hereunder (including any lower-tier subcontract) , and the Government assumes 
lia.J:)ility for all other infringement to the extent of the authorization and 
consent hereinabove qranted. 

(b) The contractor agrees to include, and require inclusion of, this 
clause, suitably modified to identify the parties, in all subcontracts at any 
tier for supplies or services (including construction, architect-engineer 
services, and materials, supplies, models, samples, and design or testing 
services expected to exceed S2S,OOO; however, omi.ssion of this clause from any 
subcontract, under or over S2S, 000, does not affect this authorization and 
consent.# 

SO. FAR 52.227-2 NC>fiCZ AND ASSIS'llNCI!: REGARDING P~ AHO 
COPYIUGe IN!'RINGEMDa! (APR 1984) 

(a) The contractor shall report to the Contracting Officer, promptly and 
in reasona.J:)le written detail, each notice or claim of patent or copyriqht 
infringement based on the performance or this contract of which the contractor 
has knowledge. 

(b) In the event of any claim or suit against the Government on account 
of any alleqed patent or copyright infringement arising out of the performance 
of this contract or out of the use of any supplies furnished or work or services 
performed under this contract, the contractor shall furnish to th~ Government, 
when requested by the contracting Officer, all evidence and information in 
possession of the Contractor pertaining to such suit or claim. Such evidence 
and information shall be furnished at the expense of the Government except where 
the Contractor has aqreed to indemnify the Government. 

(c) The contractor· agrees to include, and require inclusion of, this 
clause in all subcontracts at any tier for supplies or services (including 
construction and architect-engineer subcontracts and those for material, 
supplies, models, samples, or desiqn or testing services) expected to exceed 
the dollar amount set forth in 13. 000 of the Federal Acquisition Requlation 
(FAR).# 

51. FAR 52.227-4 P~ INDEMNITY--CONS~Uc.rION CO!r.rRAC,rS (APR 1984) 
Except as otherwise provided, the Contractor agrees to indemnify the 

Government and its officers, aqents, and employees against liability, including 
costs and expenses, for infringement upon any United States patent (except a 
patent issued upon an application that is now or may hereafter be withheld from 
issue pursuant to a Secrecy Order under 35 u.s.c. 181} arisinq out of performing 
this contract or out of the use or disposal by or for the account of the 
Government of supplies furnished or work performed under this contract.# 

52. DFARS 252.227-7033 RIGR'.rS IN SHOP DRAWINGS (APR 1966) 
{a) Shop drawings for construction means drawings, submitted to the 

Government by the Construction Contractor, subcontractor or any lower-tier 
subcontractor pursuant to a construction contract, showing in detail (i) the 
proposed fabrication and assembly of structural elements and (ii) the 
~nstallation (i.e., form, fit, and attachment details) of materials or equipment. 
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The Government may duplicate, use, and disclose in any manner and for any pu::pcse 
shop d:aw:Lnqs delivered under this contract. 

(b) 'l'his clause, includinq this paraqraph (b), shall be included in all 
subcontracts hereunder at any tier.# 

53. 	 PlUt 52.228-2 ADl>n!IONAL BOND SECtJRI~ (APR. 1'84) 
The contractor shall promptly furnish additional. security required to 

protect the Government and persons supplyinq labor or material.a under this 
contract if ­

(a) Any surety upon any bond fu:nished with this contract becomes 
unacceptable to the Government: 

(b) Any surety fails to furnish reports on its financial condition as 
raqul.red by the Government: or 

(c) The Contract price is increased so that the penal sum of any bond 
becomes inadequate in the opinion of the COntractinq Officer.# 

54. 	 PAR. 52.228-5 INSCRANCE--WORlt OH A GOVDHMElr.r I:H~ON (SEP 1989) 
(~• fol.lowing clause is applicable if the services iDvolTed are performed 

on a GoTer:ament Installation.) 

(a) The contractor shall, at its own expense, provide and maintain during 
the entire performance period of this contract at least the kinds and minimum 
amounts of insurance required in the Schedule or elsewhere in the contract. 

· (b) Before commencinq work under this contract, the contractor shall 
certify to the contractinq Officer in writing that the required insurance has 
been obtained. The policies evidencinq required insurance shall contain an 
endorsement to the effect that any cancellation or any material chanqe adversely 
affectinq the Government's interest shall not be effective (l) for such period 
as the laws of the State in which this contract is to be performed prescribe, 
or (2) until 30 days after the insurer or the Contractor gives written notice 
to the contractinq Officer, whichever period is longer. 

(c) The Contractor shall insert the substance of this clause, including 
this paraqraph {c), in subcontracts under this contract that require work on a 
Government installation and shall require subcontractors to provide and maintain 
the insurance required in the schedule or elsewhere in the contract. The 
contractor shall maintain a copy of all subcontractor's proofs of required 
insurance, and shall make copies available to the Contracting Officer upon 
request.# 

SS. 	 PAR 52.229-3 FEDERAL, s~, AND LOCAL ~s (APR. 1984) 
(a) •contract date,• as used in this clause, means the date set for bid 

openinq or, if this is a neqotiated contract or a modification, the effective 
date of this contract or modification. 

•All applicable Federal, State, and locai taxes and duties," as used 
in this clause, means all taxes and duties, in effect on the contract date, that 
the taxing authority is imposing and collectinq on the transactions or property 
covered by this contract. · 

"After-imposed Federal tax," as used in this clause, means any new 
or increased Federal excise tax or duty, or tax that was exempted or excluded 
on the contract date but whose exemption was later revoked or reduced durinq 
the contract period, on the transactions or property covered by this contract 
that the Contractor is required to pay or bear as the result of legislative, 
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judicial, or administrative action takinq effect after the contract date. It 
dces not include social security tax or other employment taxes. 

•After-relieved Federal tax," as used in this clause, means any 
amount of Federal excise tax or duty, except social security or other employment 
taxes, that would otherwise have been payable on the transactions or property 
covered by this contract, but which the contractor is not required to pay or 
bear, or for which the contractor obtains a refund or drawback, as the result 
of leqislative, judicial, or administrative action takinq effect after the 
contract date. 

(b) The contract price includes all applicable Federal, State, and local 
taxes and duties. 

(c) The contract price shall be increased by the amount of any after­
.imposed Federal tax, provided the contractor warrants in writing that no amount 
for such newly imposed Federal excise tax or duty or rate increase was included 
in the contract price, as a contingency reserve or otherwise. 

(d) The contract price shall be decreased by the amount of after-relieved 
Federal tax. 

(e) The contract price shall be decreased by the amount of any Federal 
excise tax or duty, except social security or other employment taxes, that the 
Contractor is required to pay or bear, or does not obtain a refund of, through 
the contractor's fault, negligence, or failure to follow instructions of the 
contracting Officer. 

(f) No adjustment shall be made in the contract price under this clause 
unless the amount of the adjustment exceeds $100. 

(g) The Contractor shall promptly notify the Contracting Officer of all 
matters relating to any Federal excise tax or duty that reasonably may be 
expected to result in either an increase or decrease in the contract price and 
shall take appropriate action as the Contracting Officer directs. 

(h) The Government shall, without liability, furnish evidence appropriate 
to establish exemption from any Federal, State, or local tax when the contractor 
requests such evidence and a reasonable basis exists to.sustain the exemption.# 

56. FAR 52.232-5 PA~S UNDER FIXED-PRICE CON~UC?IOH CON'XRAC?S (APR 1989) 
(a) The Government shall pay the Contractor the contract price as provided 

in this contract. 
(b) The Government shall make progress payments monthly as the work 

proceeds, or at more frequent intervals as determined by the Contracting Officer, 
on estimates of work accomplished which meets the standards of quality 
established under the contract, as approved by the Contracting Officer. The 
Contractor shall furnish a breakdown of the total contract price showing the 
amount included therein for each principal category of the work, which shall 
substantiate the payment amount requested in order to provide a basis for 
determining progress payments, in such detail as requested by the Contracting 
Officer. In the preparation of estimates the contracting Officer may authorize 
material delivered on the site and preparatory work done to be taken into 
consideration. Material delivered to the contractor at locations other than the 
site may also be taken into consideration if- ­

( l) Consideration is specifically authorized by this contrac~; and 
(2) The Contractor furnishes satisfactory evidence that it has 

acquired title to such material and that the material will be used to perform 
this contract. 

(c) Along with each request for progress payments, the Contractor shall 
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furnish the 	fellowing certificaticn, or payment shall net be made: 
I hereby certify, tc the best of-my knowledge and belief, that-­

(1) The amounts requested ue only fer performance in 
accordance with the specifications, terms, and conditions of the 
contract; 

(2) Payments to subc:cntractcrs and suppliers have been made 
from previous payments :eceived under the contract, and timely 
payments will be made from the proceeds of the payment covered by 
this certification, in accordance with subcontract agreements and 
the requirements of chapter 39 of Title 31, tJni.ted States COde; and 

( 3) This request for progress payments does not include any 
amounts which the prime contractor intends to withhold or retain 
from a subcontractor or supplier in accordance with the terms and 
conditions of the subcontract. 

(Name) 

(Title) 

(Date) 

· (d) If the Contractor, after making a certified reqaest for p:og:ess 
payments, discovers that a portion or all of such request constitutes a payment 
for performance by.the Contractor that fails to conform to the specifications, 
terms, and ccn~itions of this contract (hereinafter referred tc as the "unearned 
amount"), the contractor shall- ­

(l) Notify the Contracting Officer of such performance deficiency; 
and 

(2) Sa obligated to pay the Government an amount (computed by the 
contracting Officer in the manner provided in 31 o.s.c. 3903 (c)(l)) equal to 
interest on the unea:ned amount from the date of receipt of the unearned amount 
until- ­

( i) The date the Contractor notifies the contracting Officer 
that the performance deficiency has been corrected; or 

(ii) The date the Contractor reduces the amount of any 
subsequent certified request for progress payments by an amount equal to the 
unearned amount. 

(e) If the contracting Officer finds that satisfactory progress was 
achieved during any period for which a progress payment is to be made, the 
contracting Officer shall authori:e payment to be made in full. However, if 
satisfactory progress has not been made, the Contracting Officer may retain a 
maximum of 10 percent of the amount of the payment until satisfactory progress 
is achieved. When the work is substantially complete, the contracting Officer 
may retain from previously withheld funds and future progress payments that 
amount of the Contracting Officer considers adequate for protection of the 
Government and shall release to the Contractor all the remaining withheld fundso 
Also, on completion and acceptance of each separate building, public work, or 
other division of the contract, for which the price is stated separately in the 
contract, payment shall be made for the completed work without retention of a 
percentage. 
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L (f) All material and work covered by progress payments made shall, at the 
time of payment, become the sole property of the Govermnent, but this shall not 
be construed as-I 

I (l) Relieving the Contractor from the sole responsibility for all 
L- material and work upon which payments have been made or the restoration of any 

damaged work; or 
(2) Waiving the right of the Government to requJ.re the fulfillment 

r.. ­

of all of the terms of the contract•I.,_ 
(g) In making these progress payments, the Government shall, upon request, 

reimburse the contractor for the amount of premiums paid for perfoJ:mance and 

\ 
payment bonds (including coinsurance and reinsurance agreements, when applicable) 

L after the contractor has furnished evidence of full payment to the surety. The 
retainage provisions in paragraph (e) of this clause shall not apply to that 
portion of progress payments attributable to bond prem.iums. 

L (h) The Government shall pay the amount· due the Contractor under this 
contract after-­

( l) Completion and acceptance of all work: 
(2) Presentation of a properly executed voucher: and 

L 

(3) Presentation of release of all claims against the Government 
a.rising by virtue of this contract, other than claims, in stated amounts, that 
the contractor has specifically excepted from the operation of the release. A 
release may also be required of the assignee if the contractor's claim to amounts 
payable under this contract has been assigned under the Assignment of Claims Act 
of 1940 (31 u.s.c. 3727 and 41 u.s.c. 15). 

L 

(i) Notwithstanding any provision of this contract, progress payments 
shall not exceed SO _percent on work accomplished on undefinitized contract 
actions. A "contract action" is any action resulting in a contract, as defined 
in FAR Subpart 2.1, including contract modifications for additional supplies or 
services, but not including contract modifications that are within the scope and 
under the terms of the contract, such as contract modifications issued pursuant 
to the Changes clause, or funding and other administrative changes.# 

L 
! 
\ 
l_­

L 
L 
L 
L 
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57. PAR. 52.232-17 ~S~ (APR 1984) 
(a) Notwi.thstandinq any other c:lause-of this contract, al.l amounts that 

beccme payable by the contractor to the Government under this contract (net of 
any applicable tax credit under the internal Revenue COde (26 tJ.s.c. 1481) shall 
bear simple interest from the date due until paid unless paid within 30 days of 
becoming due. 'l'he interest rate shall be the interest rate established by the 
secretary of the Treasury as provided in Section 12 of the contract Disputes Act 
of 1978 (Public Law 95-563), which is applicable to the period in which the 
amount becomes due, as provided in paragraph (b) of this Clause, and then at the 
rate applicable for each six-month period as f ixad by the Secretary until the 
amount is paid. 

(b) Amount shall be due at the earliest of the following dates: 
(l) The date fixed under this c:ontract. 
(2) The date of the first written demand for payment consistent with this 

contract, including any demand resulting from a default termination. 
( 3) The date the Government transmits to the contractor a proposed 

supplemental agreement to confirm completed negotiations establishing the amount 
of del::>t. 

(4) If this contract provides for revision of prices, the date of written 
notice to the Contractor stating the amount of refund payable in connec:tion with 
a pricing proposai or a negotiated pricinq agreement not confi.:med by contract 
modification. · 

(c) The interest charge made under this clause may be reduced under the 
procedures prescribed in 32. 614-2 of the Federal Acquisition Requlation in effect 
on the date of this contract.# 

sa. FAR 52.232-23 ASSI~ OP CLAIMS (JAN 1986) 
(a) The contractor under the Assignment of Claims Act, as amended, 31 

tJ.s.c. 3727, 41 u.s.c. 15 (hereafter referred to as •the Act•), may assign its 
rights to be paid amounts due or to become due as a result of the performance 
of this contract to a bank, trust company, or other financing institution, 
including any Federal lending agency. The assignee under such assignment may 
thereafter further assign or reassign its right under the original assiqnment 
to any type of financing institution described in the preceding sentence. 

(b) Any assignment or reassignment authorized under the ACT and this 
clause shall cover all unpaid amounts payable under this contract, and shall not 
be made to more than one party, except that an assignment or reassignment may 
be made to one party as agent or trustee for two or more parties participating 
in the financing of this contract. 

(c) The Contractor shall not furnish or disclose to any assignee under 
this contract any classified document (including this contract) or information 
related to work under this contract until the Contracting Officer authorizes such 
action in writing.# 

59. FAR 52.232-27 PROMP~ PAYMEN':r FOR CON~UC:ION CO!r.l:RAC:S 
(APR 1989) 

Notwithstanding any other payment terms in this contract, the Government 
will make invoice payments and contract financing payments under the terms and 
conditions specified in this clause. Payment shall be considered as being made 
on the day a check is dated or an electronic funds transfer is made. Definitions 
of pertinent terms are set forth in 32.902. All days referred to in this clause 
are calendar days, unless otherwise specified. The term •foreign vendor" means 
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L 	 an incorporated concern not incorpcrated in the United States or an 

wiincc.rporated concern navinq its principar place ·of business outside the United 
States. 

J 	 (a) Invoice Payments.
L ( l} For purposes of this clause, there are several types of invoice 

payments which may occur under this contract, as follows: 
( i) Proqress payments, if provided for elsewhere in this 

I contract, based on Contracting Officer approval of the estimated amount and value 
J 

\;.,,,.. 

L 

cf work er services performed, including payments for reaching milestones in any 
project: 

I (A) The due date for makinq such payments shall be 14 
days after receipt of the payment request by the designated billing office. 
However, if the designated billing office fails to annotate the payment request 
with the actual date of receipt, the payment due date shall be deemed to be the 
14th day after the date the Contractor's payment request is dated, provided aI proper payment request is received and there is no disagreement over quantity,L 
quality, or contractor compliance with contract requirements. 

r (S) The due date for payment of any amounts retained 
by the COntractinq Officer in accordance with the clause at 52.232-5, PaymentsI 

L 	 Under Fixed-Price construction contracts, shall be as specified in the contract 
er, if net specified, 30 days after approval for release to the contractor by 
the COntractinq Officer.

L · (ii) Final payments based on completion and acceptance of all 
work·and presentation of release of all claims against the Government arising 
by virtue of the contract, and payments for partial deliveries that have been 

I accepted by the Government (e.q., each separate building, public work, or other 
I 
:,__ 

division of the contract for which the price is stated separately in the 
contract): 

(A) The. due date for making such payments shall be 

I 
I either the 30th day after receipt by the designated billing office of a proper 

invoice from the contractor, or the 30th day after Government acceptance of theL 
work or services completed by the contractor, whichever is later. However, if 
the designated billing office fails to annotate the invoice with the date of 
actual receipt, the invoice payment due date shall be deemed to be the 30th day 
after the Contractor's invoice is dated, provided a proper invoice is received 
and there is no disagreement over quantity, quality, or Contractor compliance 
with contract requirements. 

(B) On a final invoice where the payment amount isL 

L 
subject to contract settlements actions (e.g., release of claims), acceptance 
shall be deemed to have occurred on the effective date of the contract 
settlement. 

(2) An invoice is the Contractor• s bill or written request for 
payment under 	the contract for work or services performed under the contract. 
An invoice shall be prepared and submitted to the designated billing office. 

L A proper invoice must include the items listed in subdivisions (a)(2)(i) through 
(a) (2) (ix) of this clause. If the invoice does not comply with these 

L 
requirements, the contractor will be notified of the defect within 7 days after 
receipt of the invoice at the designated billing office. Untimely notification 
will be taken into account in the computation of any interest penalty owed the 
contractor in the manner described in subparagraph (a)(4) of this clause: 

(i) Name and address of the Contractor. 
(ii) Invoice date. 

I 
I._.. 
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(iii) contract number or other authorization for work or 
services performed (includinq order number and contract line item number). 

(iv) Description of work or services performed. 
(v) Delivery and payment terms (e.g., prompt payment discount 

terms). 
(vi) Name and address of contractor official to whom payment 

is to be sent {must be the same as that in the contract or in a proper notice 
of assiqmnent). 

(vii) Name (where practicable), title, phone number, and 
mailing address of person to be notified in event of a defective invoice. 

(viii) For payments described in sulxlivision (a) (1) (i) of this 
clause, sul:)stantiation of the amounts requested and certification in accordance 
with the requirements of the clause at 52. 232-5, Payments Onder Fixed-Price 
construction Contracts. 

(ix) Any other information or documentation req\iired by the 
contract. 

(3) An int.erest penalty shall be paid automatically by the 
designated payment office, without request from the contractor, if payment is 
not made by the due date and the conditions listed in subdivisions (a)(3}(i) 
through (a)(J}(iii) of this clause are met, if applicable. An interest penalty 
shall not be paid on contracts awarded to foreign vendors outside the United 
States for work performed outside the United States. 

(i) A proper invoice was received by the designated billing 
office. 

(ii) A receivinq report or other Government documentation 
authorizing payment was processed and there was no'disaqreement over quantity, 
quality, Contractor compliance with any contract term or condition, or requested 
proc;ress payment amount. 

(iii) In the case of a final invoice for any balance of funds 
due the Contractor for work or services performed, the amount was not subject 
to further contract settlement actions between the Government and the Contractor. 

(4) The interest penalty shall be at the rate established by the 
Secretary of the Treasury under se~tion 12 of the Contract Disputes Act of 1978 
(41 o.s.c. 611) that is in effect on the day after the due date, except where 
the interest penalty is prescribed by other governmental authority. This rate 
is referred to as the "Renegotiation Board Interest Rate," and it is published 
in the Federal Register semiannually on or about January l and July l. The 
interest penalty shall accrue daily on the invoice payment amount approved by 
the Government and be compounded in 30-day increments inclusive from the first 
day after the due date through the payment date. That is, interest accrued at 
the end of and 30-day period will be added to the approved invoice payment amount 
and be subject to interest penalties if not paid in the succeedinq 30-day period. 
If the designated billing office failed to notify the contractor of a defective 
invoice within the periods prescribed in subparagraph (a) (2) of this clause, then 
the due date on the corrected invoice will be adjusted by subtracting the number 
of days taken beyond the prescribed notification of defects period. Any interest 
penalty owed the Contractor will be based on this adjusted due date. Adjustments 
will be made by the designated payment office for errors in calculating interest 
penalties, if requested by the Contractor. 

(i) For the sole purpose of computing an interest penalty that 
might be due the Contractor for payments described in subdivision (a){l)(ii) of 
this clause, Government acceptance or approval shall be deemed to have occurred 
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constructively on the 7th day after the contractor has completed the work or 
services in accordance with the terms and -conditi.ons of the contract. In the 

I , event that actual acceptance or approval occurs within the ccnstructive 
acceptance or approvai period, the determination of an interest penalty shall

L be based on the actual date of acceptance or approval. constructive acceptance 
·or constructive approval requirements do not apply if there is a disagreement 
over quanti.ty, quaiity, or contractor compliance with a contract provision.

j These requirements also do not ccmpel Government offi.ci.als to accept work or 
I·- services, approve contractor estimates, perform contract administration 

functi.ons, or make payment pri.cr tc fulfilling thei.r responsibilities 
(ii) The following periods of tima will net be included inI 

the determination of an interest penalty:L (A) The period taken to notify the contractor of defects 
in invoices submitted to the Government, but this may not exceed 7 days. 

I 

(B) The period between the defects notice andI 

resubmi.ssion of the corrected invoice by the contractor.L 
(iii) Interest penalties will not continue to accrue after 

the filinq cf a claim for such penalties under the clause at 52.233-1, Disputes,
I or for more than l year. Interest penalties of less than $1.00 need not be paid.
L (iv) Interest penalties are not required on payment delays 

due to disaqreement cetween the Government and Contractor over the payment amount 
or other issues involving contract compliance, or on amounts temporarily withheld 
or retained in accordance with the terms of the contract. Claims involving 
disputes, and any interest that may be payable, will be resolved in accordance 
with the clause at 52.233-l, Disputes. 

(5) An interest penalty shall also be pa.id automatically by theI 
I desiqnated payment office, without request from the Contractor, if a discount 
·.._ for prompt payment is taken improperly. The interest .Penalty will be calculated 

·on the amount of discount taken for the period beginning with the first day after 
the end of the discount period through the date when the contractor is paid. 

(6) If this contract was awarded on or after October l, 1989, aL 
penalty amount, calculated in accordance with regulations issued by the Office 
of Management and Budget, shall be paid in addition to the interest penalty 
amount if the contractor--­

(i) Is owed an interest penalty; 
(ii) Is not paid the interest penalty within 10 days after 

the date the invoice amount is paid; and
I (iii) Makes a written demand, not later than 40 days after 
L the date the invoice amount is paid, that the agency pay s~ch a penalty. 

(b) contract Financing Payments. 
(l) For purposes of the clause, if applicable, "contract financing

L payment" means a Government disbursement of monies to a Contractor under a 
contract clause or other authori%ation prior to acceptance of supplies or 
services by the Government, other than progress payments based on estimates of 
amount and value of work performed, Contract financing payments include advance 
payments and interim payments under cost-type contracts. 

(2) If this contract provides for contract financing, request~ for 
payments shall be submitted to the designated billing office as specified in this 
contract or as directed by the Contracting Officer. Contract financing payments 
shall be made on the 30th day after receipt of a proper contract financing 
request by the designated billing office. In the event that an audit or other 
review of a specific financing request is required to ensure compliance with the 
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terms and conditions of the contract, the designated payment office is not 
compelled to make payment by the due date-specified. For advance payments, 
loans, or other arranqements that do not involve recurrent sumisaions of 
contract f inancinCJ requests, payment shall be made in accordance with the 
correspondinCJ contract terms or as directed by the contractinCJ Officer. Contract 
financinq payments shall not be assessed an interest penalty for payment delays. 

(c) The contractor shall include in each au):)contract for property or 
services (including a material supplier) for the purpose of pedoz:minq this 
contract the followinq: 

(1) A payment clause which obliqatea the contractor to pay the 
subcontractor for satisfactory performance under its subcontract not later than 
7 days from receipt of payment out of such amcunts as are paid to the contractor 
under this contract. 

(2) An interest penalty clause which obliqates the contractor to 
pay to the subcontractor an interest penalty for each payment not made in 
accordance with the payment clause-­

( i) For the period beqinninq on the day after the required 
payment date and endinq on the date on which payment of the amount due is made; 
and 

(ii) Computed at the rate of interest established by the 
secretary of the Treasury, and published in the Federal Register, for interest 
payments under section 12 of the contract Disputes Act of 1978 (41 o.s.c. 611} 
in effect at the time the Contractor accrues the obliqation to pay an interest 
penalty. 

(3) A clause requirinq each subcontractor to include a payment 
clause and an interest penalty clause conforminq to the standards set forth in 
subparagraphs (c)(l) and (c)(2) of this clause in each of its subcontracts, and 
to requ~e each of its subcontractors to include such clauses in their 
subcontracts with each lower-tier subcontractor or supplier. 

(d) The clauses required by paraqraph (c) of this clause shall not be 
construed to impair the riqht of contractor or a sul:>contractor at any tier to 
neqotiate, and to include in their subcontract, provisions which-­

(1) Permit the Contractor ·or a subcontractor to retain (without 
cause) a specified percentage of each proqress payment otherwise due to a 
subcontractor for satisfactory performance under the subcontract without 
incurrinq any obliqation to pay a late payment interest penalty, in accordance 
with the terms and conditions agreed to by the parties to the subcontract, qiving 
such recognition as the parties deem appropriate to the ability of a 
subcontractor to furnish a performance bond and a payment bond; 

(2) Permit the Contractor or subcontractor to make a determination 
that part or all of the subcontractor•s request for payment may be withheld in 
accordance with the subcontract aqreement; and 

(3) Permit such withholding without incurrinq any obliqation to pay 
a late payment penalty if-­

( i) A notice conforming to the standards of paragraph (CJ) of 
this clause has been previously furnished to the subcontractor; and 

(ii) A copy of any notice issued by a Contractor pursuant to 
subdivision (d}(3)(i} of this clause has been furnished to the Contractor 
Officer. 

(e) If a Contractor, after making a request for payment to the Government 
but before making a payment to a subcontractor for the subcontractor's 
performance covered by the payment request, discovers that all or a portion of 
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the payment otherwise due such subcontractor is subject to withholdinq from the 
subcontractor in accordance with the subcontract ac;reement, then the contractor 
shall­

(1) Furnish to the subcontractor a notice conforming to the 
standards of paraqraph (q) of this clause as soon as practicable upon 
ascertaininq the cause giving rise to a withholding, but prior to the due date 
for subcontractor payment; 

(2) Furnish to the contracting Offic:er,-as soon as practicable, a 
copy of the notice fw::nished to the subcontractor pursuant to subparagraph (e) ( l) 
of this clause; 

(3) Reduce· the subcontractor's progress payment by an amount not 
to exceed the amount specified in the. notice of withholdinq furnished. under 
subparagraph (e)(l) of this clause; 

(4) Pay the subcontractor as soon as practicable after the 
correction of the identified subcontract performance deficiency, and-­

(i) Make such_ payment within-­
(A) Seven days after correction of the identified 

subcontract performance deficiency (unless the funds therefor must be recovered 
from the Government because of a reduction under subdivision (e) (5) (i)) of this 
clause; or 

(B) Seven days after the Contractor recovers such funds 
from the Government; or 

(ii) Incur an obligation to pay a late payment interest 
penalty computed at the rate of interest established by the Secretary of the 
Treasury, and published in the Federal Reqister, for interest payments under 
section 12.of the contracts Disputes Act of 1978 (41 o.s.c. 611) in effect at 
the time the contractor accrues the obligation to· pay an interest penalty; 

(5) Notify the contracting Officer upon-­
(i) Reduction of the amount of any subsequent certified 

application for payment; or 
(ii) Payment to the subcontractor of any withheld amounts of 

a proqress payment, specifying-­
CA) The amounts withheld under subparagraph (e)(l) of 

this clause; and 
(B) The dates that such withholding began and ended; 

and 
( 6) Be obligated to pay to the Government an amount equal to 

interest on the withheld payments (computed in the manner provided in 31 o.s.c. 
3903(c)(l)), from the 8th day after receipt of the withheld amounts from the 
Government until-­

(i) The day the identified subcontractor performance 
deficiency is corrected; or 

(ii) The data that any subsequent payment is reduced under 
subdivision (e){S)(i) of this clause. 

(f)(l) If a Contractor, after making payment to a first-tier 
subcontractor, receives from a supplier or subcontractor of the first-tier 
subcontractor (hereafter referred to as a "second-tier subcontractor") a written 
notice in accordance with section 2 of the Act of August 24, 1935 (40 u.s.c. 
270b, Miller Act), asserting a deficiency in such first-tier subcontractor's 
performance under the contract for which the Contractor may be ultimately liable, 
and the Contractor determines that all or a portion of future payments otherwise 
due such first-tier subcontractor is subject to withholding in accordance with 
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the sul:>contract agreement, then the Contractor may, without incurring an 
obligation to pay an interest penalty under subparagraph (e)(6) of this clause­

(i) Furnish to the first-tier subcontractor a notice 
conforming to the standards of paragraph (g) of this clause as soon as 
practicable upon making such determination; and 

(ii) Withhold from the first-tier subcontractor• s next 
available progress payment or payments an amount not to exceed the amount 
specified in the notice of withholding furnished under subdivision (f)(l)(i) of 
this clause. 

( 2) As soon as practicable, but not later than 7 days after receipt 
of satisfactory written notification that the identified subcontract performance 
deficiency has been corrected, the contractor shall pay the amount withheld under 
subdivision (f)(l)(ii) of this clause to such first-tier subcontractor, or shall 
incur an obligation to pay a late payment interest penalty to such first-tier 
subcontractor computed at the rate of interest established by the Secretary of 
the Treasury, and published in the Federal Register, for interest payments under 
section 12 of the Contracts Disputes Act of 1978 (41 o.s.c. 611) in effect at 
the time the contractor accrues the obligation to pay an interest penalty. 

(9) A written notice of any withholding shall be issued to a subcontractor 
(with a copy to the Contractinq Officer of any such notice issued by the 
Contractor) , specifying­

( l) The amount to be withheld; 
(2) The specific causes for the withholding under the terms of the 

subcontract; and 
(3) The remedial actions to be taken by the subcontractor in order 

to receive payment of the amounts withheld. 
(h) The Contractor may not request payment from the Government of any 

amount withheld or retained in accordance with parac;raph (d) of this clause until 
such time as the Contractor has determined and certified to the Contracting 
Officer that the subcontractor is entitled to the payment of such amount. 

(i) A dispute between the Contractor and subcontractor relating to the 
amount or entitlement of a subcontractor tc a payment er a late payment interest 
penalty under a clause included in the subcontract pursuant to paragraph (c) of 
this clause does not constitute a dispute to which the United States is a party. 
The United States may not be interpleaded in any judicial or administrative 
prcceedinq involving such a dispute. 

(j) Except as provided in paragraph (i) of this clause, this clause shall 
not limit or impair any contractual, administrative,or judicial remedies 
otherwise available to the Contractor or a subcontractor in the event of a 
dispute involving late payment or nonpayment by the Contractor or deficient 
subcontract performance or nonperformance by a subcontractor. 

(k) The Contractor's obligation to pay an interest penalty to a 
subcontractor pursuant to the clauses included in a subcontract under paragraph 
(c) of this clause shall not be construed to be an obligation of the United 
States for such interest penalty. A cost reimbursement claim may not include 
any amount for reimbursement of such interest penalty.# 

60. 	 PAR 52.233-1 DISPtr.rES (APR 1984) 
(a) This contract is subject to the Contract Disputes Act of 1978 {41 

o.s.c. 	601-613) (the ACT). 
{b) Except as provided in the Act, all disputes arising under or relating 
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to this contract shall be resolved under this clause. 
(c) "Claim," as used in this clause-, means a written demand or written 

assertion by one of the contractinq parties seekinq, as a matter of right, the 
payment of money in a sum certain, the adjustment or interpretation of contract 
terms, or other relief arising under or relatinq to this contract. A claim 
arisinq under a contract, unlike a claim relatinq to that contract, is a claim 
that can be resolved under a contract clause that provides for the relief sought 
by the claimant. However, a written demand or written assertion by the 
contractor seekinq the payment of money exceedinq $50,000 is not a claim under 
the Act until certified as required by sul:lparaqraph (d) (2) below. A voucher, 
invoice, or other routine request for payment that is not in dispute when 
submitted is not a claim under the Act. The submission may be converted to a 
claim under the Act, by complyinq with the submission and certification 
requirement of this clause, if it is disputed either as to liability or amount 
or is not acted upon in a reasonable time. 

(d) (1) A claim by the contractor shall be made in writing and 
submitted to the Contractinq Officer for a written decision. A claim by the 
Government aqainst the Contractor shall be subject to a written decision by the 
Contracting Officer. · 

(2) For Contractor claims exceeding $50,000, the Contractor shall 
submit with the claim a certification that-­

( i) The claim is made in good faith; 
(ii) Supporting data are accurate and complete to the best 

of the contractor's knowledge and belief; and 
(iii) The amount requested accurately reflects the contract 

adjustment for which the Contractor believes the Government is liable. 
(3) (i) If the Contractor is an individual, the certification 

shall be executed by that individual. 
(ii) If the contractor is not an individual, the certification 

shall be executed by-­
(A) A senior company official in charge at the 

contractor's plant or location involved; or 
(B) An officer or general partner of the Contractor 

having overall responsibility for the conduct of the Contractor's affairs. 
(e) For Contractor claims of SS0,000 or less, the Contracting Officer 

must, if requested in writing by the Contractor, render a decision within 60 days 
of the request. For Contractor-certified claim over $50,000, the Contracting 
Officer must, within 60 days, decide the claim or notify the Contractor of the 
date by which the decision will be made. 

(f) The Contracting Officer's decision shall be final unless the 
Contractor appeals or files a suit as provided in the Act. 

(q) The Government shall pay interest on the amount found due and unpaid 
from (l) the date the Contracting Officer receives the claim (properly certified 
if required), or (2) the date payment otherwise would be due, if that date is 
later, until the date of payment. Simple interest on claims shall be paid at 
the rate, fixed by the Secretary of the Treasury as provided in the Act, which 
is applicable to the period during which the Contracting Officer receives the 
claim and then at the rate applicable for each 6-mcnth period as fixed by the 
Treasury Secretary during the pendency cf the claim. 

(h) The Contractor shall proceed diligently with performance of this 
contract, pending final resolution of any request for relief, claim, appeal, or 
__action arising under the contract, and comply with any decision of the 
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Contracting Officer.# 

61. l"AR 52.233-3 PRa.rE~ AP"nR AWARJ> (AUG 1989) 
(a) Upon receipt of a notice of protest (as defined in 33.101 of the FAR) 

the contracting Officer may, by written order to the Contractor, direct the 
contractor to stop performance of the work called for by this contract. The 
order sha!l be specifically identified as a stop-work order issued under this 
clause. Upon receipt of the order, the Contractor shall immediately comply with 
its terms and take all reasonable steps to minimize the incurrence of cost 
allocable to the work covered by the order during the periOd of work stoppage. 
Upon receipt of the final decision in the protest, the contracting Officer shall 
either­

( l) Cancel the stop-work order; or 
(2) Terminate the work covered by the order as provided in the 

Default, or the Termination for Convenience of the Government, clause of this 
contract. 

(b) If a· stop-work order issued under this clause is canceled either 
before or after a final decision in the protest the Contractor shall resume work. 
The Contracting Officer shall make an . equitable adjustment in the delivery 
schedule· or contract price, or both and the contract shall be modified, in 
writing, accordingly, if­

( 1) The stop-work order results in an increase in the time required 
for, or in the Contractor's cost proparly allocable to, the performance of any 
part of this contract; and 

(2) The Contractor asserts its right to an adjustment within 30 
days after the end of ~he period of work stoppage; provided, that if the 
Contracting Officer decides the facts justify the action, the contracting Officer 
may receive and act upon a proposal at any time before final payment under this 
contract. 

(c) If a stop-work order is not canceled and the work covered by the 
order is terminated for the convenience of the Government, the Contracting 
Officer shall allow reasonab.le costs resulting from ·the stop-work order in 
arriving at the termination settlement. 

(d} If a stop-work order is not canceled and the work covered by the 
order is terminated for default, the contracting Officer shall allow, by 
equitable adjustment or otherwise, reasonable costs resulting from the stop-work 
order. 

(e) The Government's rights to terminate this contract at any time are 
not affected by action taken under this clause.# 

62. DFARS 252.233-7000 ~IFI~ION OF REQOE~S FOR ADJUS~ OR 
RELIEF EXCEEDING $100,000 (FEB 1980) 

(~e f ollowinq clause is applicable if this contract is expected to exceed 
$100,000 and the procurement instrument identification number is prefixed 
by the letters "DACA".) 
(a) Any contract claim, request for equitable adjustment to contract 

terms, request for relief under Public Law 85-804, or other similar request 
exceeding $100, 000 shall bear, at the time of submission, the following 
certification given by a senior company official in charge at the plant or 
location involved: 

I certify that the claim is made in 
good faith, that the supporting data 
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'-- are accurate and complete to the best 

of my knowledge and -belief; and that 

the amount requested accurately 

reflects the contract adjustment for 

which the Contractor believes the 

Government is liable. 


(Official's Name) 

L (Title) 

(b) The certification in paragraph (a) requires full disclosure of all
I relevant facts, including cost and pricing data.

L (c) The certification requirement in paragraph (a) does not apply to: 


(l) request for routine contract payments; for example those for 
payment for accepted supplies. and services, routine vouchers under cost­
reimbursement type contracts, and progress payment invoices; and 

(2) final adjustments under incentive provisions of contracts. 
(d) In those situations where no claim certification for the purposes 

of Section 813 has been submitted prior to the inception of a contract dispute, 
a single certification, using the language prescribed by the contract Disputes 
Act but signed by a senior company official in charge at the plant or location 
involved, will be deemed to comply with both statutes.# 

63. FAR. 52.236-2 DIFFERING SI~ CONI>I~IONS (APR 1984) 
(a) . The contractor shall promptly, and before ·the conditions are 

disturbed, give a written notice to the contracting Officer of (l) subsurface
I or latent physical conditions at the site which differ materially from those
L indicated in this contract, or (2) unknown physical conditions at the site, of 

an unusual nature, which differ materially from those ordinarily encountered and 
generally recognized as inherent in work of the character provided for in the 
contract. 

(b) The Contracting Officer shall investigate the site conditions 
promptly after receiving the notice. If the conditions do materially so differ 

I 
I and cause an increase or decrease in the Contractor• s cost of, or the time 
I required for, performing any part of the work under this contract, weather or 
'--- not changed as a result of the conditions, an equitable adjustment shall be under 

this clause and the contract modified in writing accordingly.

L ( c) No request by the Contractor for an equitable adjustment to the 
contract under this clause shall be allowed, unless the Contractor has given the 
written notice required; providedr that the time prescribed in (a) above for 
qiving written notice may be extended by the Contracting Officer. 

1 (d) No request by the Contractor for and equitable adjustment to the
L contract for differing site conditions shall be allowed if made after final 

payment under this contract.# 

I 64. FAR 52.236-3 SI!rE INVESXIGAXION AND CONDI~IONS AP'FE~ING 'nlE
L WORX (APR 1984) 

(a) The Contractor acknowledges that it has taken steps reasonably 
necessary to ascertain the nature and location of the work, and that it has
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o~ 1989 57 COHS~-INSIDE THE U.S. 

L 
\ 

L 



investigated and satisfied itself as to the general and local conditions which 
can affect the work or its cost, including -but not limited to (l) conditions 
bearing upon transportation disposal, handling, and storage of materials; (2) 
the availability of labor, water, electric power, and roads; (3) uncertainties 
of weather, river stages, tides, or similar physical conditions at the site~ 
(4) the conformation and conditions of the ground; and (5) the character of 
equipment and facilities needed preliminary to and during work performance. The 
Contractor also acknowledges that it has satisfied itself as to the character, 
quality, and quantity of surface and subsurface materials or obstacles to be 
encountered insofar as this information is reasonably ascertainable from an 
inspection of the site, including all exploratory work done by the Government, 
as well as from the drawings and specifications made a part of this contract. 
A:ny failure of the contractor to take the actions described and acknowledged in 
this paragraph will not relieve the contractor from responsibility for estimating 
properly the difficulty and cost of successfully performing the work, or for 
proceeding to successfully perform the work without additional expense to the 
Government. 

(b) The Government assumes no responsibility for any conclusions or 
interpretations made by the Contractor based on the information made available 
by the Government. Nor does the Government assume responsibility for any 
understanding reached or representation ma~e concerning conditions which can 
affect the work by any of its officers or agents before the execution of this 
contract, unless that understanding or representation is expressly stated in this 
contract.# 

65. FAR 52.236-5 MA~IAL AND WORXMANSl!IP (APR 1984) 
(a) All equipment, material, and articles incorporated into the work 

covered by this contract shall be new and of the most suitable qrade for the 
purpose intended, unless otherwise specifically provided in this contract. 
References in the specifications to equipment, material, articles, or patented 
processes by trade name, make, or catalog number, shall be regarded as 
establishing a standard of quality and shall not be construed as limiting 
competition. The Contractor may, at its option, use any equipment, material, 
article, or process that, in the judgement of the Contracting Officer, is equal 
to that named in the specifications, unless otherwise specifically provided in 
this contract. 

(b) The Contractor shall obtain the Contracting Officer's approval of 
the machinery and mechanical and other equipment to be incorporated into the 
work. When requesting approval, the Contractor shall furnish to the contracting 
Officer the name of the manufacturer, the model number, and other information 
concerning the performance, capacity, nature, and rating of the machinery and 
mechanical and other equipment. When required by this contract or by the 
contracting Officer, the Contractor shall also obtain contractinq Officer• s 
approval of the material or articles which the Contractor contemplates 
incorporating into the work. When requesting approval, the Contractor shall 
provide full information concerning the material or articles. When directed to 
do so, the Contractor shall submit samples for approval at the Contractor• s 
expense, with all shipping charges prepaid. Machinery, equipment, material, and 
articles that do not have the required approval shall be installed or used at 
the risk of subsequent rejection. 

(c) All work under this contract shall be performed in a skillful and 
workmanlike manner. The Contracting Officer may require, in writing, that the 
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. Ccntractor remove from the work any employee the Contracting Officer deems 
incompetent, careless, or otherwise objectionable.# 

66. FAR 52.236-o stJPERiln'Em)EHCE BY ~ COHZtAc.rC>R. (APR 1984) 
At all times durinq performance of this contract and until the work is 

completed and accepted, the Contractor shall directly superintend the work or 
assic;n and have on the work a competent superintendent who is satisfactory to 
the contracting Officer and has a competent authority to act for the contractor.# 

67. FAR 52.236-7 	 PERMI~S AND RESPOHSIBILI~IES (APR. 1984) 
The Contractor shall, without additional expense to the Government, be 

responsible for obtaining any necessary licenses and permits, and for complyinq 
with any Federal, State, and municipal laws, codas, and regulations applicable 
to the performance of the work. The contractor shall also be responsible for 
all damages to persons or property that occur as a result of the Contractor's 
fault or neqliqence, and shall take proper safety and health precautions to 
protect the.work, the workers, the public, and the property of others. The 
Ccntrac:tor shall also be responsible for all materials delivered and work 
performed until completion and acceptance of the entire work, except for any 
completed unit of work which may have been accepted under the contract.# 

u. FAR. 52.236-s 	 a.rna co~~s (APR 1984) 
The Government may undertake or award other contracts for additional work 

at or near the site of the work under this contract. The contractor shall fully 
cooperate with other contractors and with Government employees and shall 
carefully adapt schedulinq and performinq the work under this contract to 
accommodate the additional work, heedinq any direction that may be provided by 
the Contracting Officer·. The Contractor shall not commit or permit any action 
that will interfere with the performance of work by any other contractor or by 
Government employees.# 

69. 	 FAR 52.236-9 PR~~IOH OF EXIS':rING VEG~IOH, S~Uc:ruRES, 


EQUIPMENT, tl'l!ILI':rIES, AND IMPROVEMElr.rS (APR 1984) 

(a) The contractor shall preserve and protect all structures, equipment, 

and veqetation (such as trees, shrubs, and qrass) on or adjacent to the work 
site, which are not to be removed and which do not unreasonably interfere with 
the work required under this contract. ?he Contractor shall only remove trees 
when specifically authorized to do so, and shall avoid damaging veqetation that 
will remain in place. If any limbs or branches of trees are broken durinq 
contract performance, or by the careless operation or equipment, or by workmen, 
the Contractor shall trim those limbs or branches with clean cut and paint the 
cut with a tree-pruninq compound as directed by the Contractinq Officer. 

(b) The contractor shall protect from damage all existing improvements 
and utilities (l) at or near the work site and (2) on adjacent property of a 
third party, the locations of which are made know to or should be known by the 
Contractor. The Contractor shall repair any damage to those facilities, 
includinq those that are the property of a third party, resultinq from failure 
to comply with the requirements of this contract or failure to exercise 
reasonable care in performing the work. If the Contractor fails or refuses to 
repair the damaqe promptly, the Contractinq Officer may have the necessary work 
performe~ and charge the cost to the Contractor.# 
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70. P'AK 52.236-10 OP~IOHS AND STORAGE AREAS (APR. 1984) 
(a) The Contractor shall confine al~ operations (includinq storaqe of 

materials) on Government premises to areas authorized or approved k>y the 
contractinq Officer. The contractor shall hold and save the Government, its 
officers and agents, free and harmless from liability of any nature occasioned 
by the Contractor's performance. 

(b) Temporary buildings (e.g., storaqe sheds, shops, offices) and 
utilities may be erected by the Contractor only with the approval of the 
contractinq Officer and shall be built with labor and materials furnished by the 
contractor without expense to the Government. The temporary buildinqs and 
utilities shall remain the property of the Contractor and shall be removed by 
the contractor at its expense upon completion of the work. With the written 
consent of the Contracting Officer, the buildings and utilities may k>e abandoned 
and need not be removed. 

(c) The Contractor shall, under regulations prescribed by the contracting 
Officer, use only established roadways, or use temporary roadways constructed 
by the Contractor when and as authorized by the Contractinq Officer. When 
materials are transported in prosecuting the work, vehicles shall not be loaded 
beyond the loadinq capacity recommended by the manufacturer of the vehicle or 
prescribed by any Federal, State, or local law or regulation. When it is 
necessary to cross curbs or sidewalks, the Contractor shall protect them from 
damage. The Contractor shall repair or pay for the repair of any damaged curbs, 
sidewalks, or roads.# 

71. P'AK 52.236-11 USE AND POSSESSION PRIOR 'l:O COMPLE:rIOH (APR 
1984) 

(a) The Government shall have the right to take possession of or use any 
completed or partially completed part of the work. Before takinq possession of 
or using any work, the Contracting Officer shall furnish the contractor a list 
of items of work remaining to be performed or corrected on those portions of the 
work that the Government intends to take possession of or use. However, failure 
of the Contracting Officer to list any item of work shall not relieve the 
Contractor of responsibility for complyinq with the terms of the contract. The 
Government's possession or use shall not be deemed an acceptance of any work 
under the contract. 

(b) While the Government has such possession or use, the Contractor shall 
be relieved of the responsibility for the loss of or damage to the work 
resulting from the Governmen~·s possession or use notwithstandinq the terms of 
the clause in this contract entitled "Permits and Responsibilities." If prior 
possession or use by the Government delays the progress of the work or causes 
additional expense to the contractor, an equitable adjustment shall be made in 
the contract price or the time of completion, and the contract shall be modified 
in writing accordingly.# 

72. P'AK 52.236-12 CLEANING UP (APR 1984) 
The Contractor shall at all times keep the work area, including storage 

areas, free from accumulations of waste materials. Before completing the work, 
the Contractor shall remove from the work and premises any rubbish, tools, 
scaffolding, equipment, and materials that are not the property of the 
Government. Upon completing the work the Contractor shall leave the work area 
in a clean, neat, and orderly condition satisfactory to the contracting Officer.# 
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L 73. FAR 52.236-13 ACCID~ PRZVE!r.rIOH (APR 1984)--~ I- ­

(APR 1984) 
(a) In performinq this contract, t!le Contractor shall provide for

l protectinq the lives and health of employees and other persons; 
preventinq damage to property, materials, supplies, and equipment; and avoiding 
work interruptions. For these purposes, the contractor shall- ­

L 	
(1) Provide appropriate safety barricades, siqns and siqnal lights; 
(2) 	 comply with the standards issued by the Secretary of Labor at 

29 CFR Part 1926 and 29 CFR Part 1910; and 
(3) Ensure that·any additional measures the Contractinq Officer 

dete:mines to be reasonably necessary for this purpose are taken. 

L 

(b) if this contract is with any _Department of Defense aqency or 
component, the contractor shall comply with all pertinent provisions of the u.s. 
Army Corps of Engineers Safety and Health Requirements Manual, EM 385-1-1, dated 
April 1984. 

(c) 	 The Contractor shall maintain an accurate record of exposure data 
on all accidents incident to work performed under this contract resulting in 
death, traumatic injury, occupational disease, or damage to property, materials,

l supplies, or equipment. The Contractor shall report this data in the manner 
L_ prescribed by the COntractinq Officer. 

(d) The Contractinq Officer shall notify the Contractor of any 
noncompliance with these requirements and of the corrective action required. 
This notice, when delivered to the Contractor or the Contractor's representative 
at the site of the work, shall be deemed sufficient notice of the noncompliance 
and corrective action required. After receivinq the notice, the Contractor shall 
immediately take corrective action. If the Contractor fails or refuses to take 
corrective action promptly, the Contracting Officer may issue an order stoppingL · all or part of the work until satisfactory corrective action has been taken. 
The Contractor shall not base any claim or request for equitable adjustment for 
additional time or money on any stop order issued under these circumstances. 

(a) The Contractor shall be responsil:lle for its subcontractors' 
compliance with this clause. 

(f) 	 Before commencinq the work, the Contractor shall- ­
Cl) SW:imit a written proposal for implementing this clause; and 

Ir._ (2) Meet with representatives of the Contracting Officer to discuss 
and develop a mutual understanding relative to administration of the overall 
safety program.# 

L 74. FAR 52.236-15 SCREDOLE FOR CONS'XRUc:I:IOH co~c.rs (APR 1984) 
{a) The Contractor shall, within five days after the work commences on 

I the contract or another period of time determined by the Contracting Officer, 
I 
I 	

prepare and submit to the Contractinq Officer for approval three copies of aI 
\_.~ 	 practicable schedule showing the order in which the contractor proposes to 

perform the work, and the dates on which the Contractor contemplates starting 
and completing the several salient features of the work (including acquiring 
materials, plant, and equipment) • The schedule shall be in the form of a 
progress chart of suitable scale to indicate appropriately the percentage of work 

i 	
scheduled for completion by any given date during the period. If the Contractor 
fails to submit a schedule within the time prescribed, the Contracting OfficerI 

L 	 may withhold approval of progress payments until the contractor submits the 
required schedule. 

(b) 	 The Contractor shall enter the actual progress on the chart as 
i 
I 
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directed by the contracting Officer, and upon doing so shall immediately delivery 
three copies of the annotated schedule to the Contracting Officer. If in the 
opinion of the contracting Officer, the Contractor falls behind the approved 
schedule, the Contractor shall take steps necessary to improve its progress, 
including those that may be required by the Contracting Officer, without 
additional cost to the Government. In this circumstance, the Contracting Officer 
may requ.ire the Contractor to increase the number of shifts, overtime operations, 
days of work, and/or the amount of construction plant, and to sul:imit for approval 
any supplementary schedule or schedules in chart form as the Contracting Officer 
deems necessary to demonstrate how the approved rate of progress will l:)e 
regained. 

(c) Failare of the Contractor to comply with the requirements of the 
contracting Officer ander this clause shall be grounds for a determination by 
the contractinq Officer that the contractor is not prosecuting the work with 
sufficient diligence to ensure completion within the time specified in the 
contract. Upon making this determination, the Contracting Officer may terminate 
the Contractor's right to proceed with the work, or any separable part of it, 
in accordance with the default terms of this contract.# 

75. 	 FAR 52.236-21 SPECIFI~IOHS AND DRAWINGS FOR COHS%RUC:IOH 

(APR 1984) 


(a) The Contractor shall keep on the work site a copy of the drawings 
and specifications and shall at all times give the Contracting Officer access 
thereto. Anything mentioned in the specifications and not shown on the drawings, 
or shown on the drawings and not mentioned in the specifications, shall be of 
like effect as if shown or mentioned in both. In case of difference between 
drawings and specifications, the specifications shall govern. In case of 
discrepancy in the figures, in the·drawings, or in the specifications, the matter 
shall be promptly sul:>mitted to the Contracting Officer, who shall promptly make 
a determination in writing. Any adjustment by the Contractor without such a 
determination shall be at its own risk and expense. The Contracting Officer 
shall furnish from time to time such detailed drawings and other information as 

. considered necessary, anless otherwise provided. 
(b) Wherever in the specifications or upon the drawings the words 

"directed", "required", "ordered", "designated", "prescribed", or words of like 
import are used, it shall be understood that the "direction", "requirement", 
'"order", "designation", or "prescription", of the contracting Officer is intended 
and similarly the words "approved", "acceptable", "satisfactory", or words of 
like import shall mean "approved by", or "acceptable to", or "satisfactory to" 
the Contracting Officer, unless otherwise expressly stated. 

(c) Where "as shown", "as indicated", "as detailed", or words of similar 
import are used, it shall be understood that the reference is made to the 
drawings accompanying this contract unless stated otherwise. The word "provided" 
as used herein shall be understood to mean "provide complete in place", that is 
"furnished and installed". 

(d) · Shop drawings means drawings, submitted to the Government by the 
Contractor, subcontractor, any lower tier subcontractor pursuant to a 
construction contract, showing in detail ( l) the proposed fabrication and 
assembly of structural elements and (2) the installation (i.e., form, fit, and 
attachment details) of materials of equipment. It includes drawings, diagrams, 
layout, schematics, descriptive literature, illustrations, schedules, performance 
and test data, and similar materials furnished by the contractor to explain in 
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detail specific portions of the work r~ired by the contract. The Government 
may duplicate, use, and disclose in any manner and for any purpose shop drawings 
delivered under this contract. 

(e) If this contract requires shop drawings, the Contractor shall 
coordinate all such drawings, and review them for accuracy, completeness, and 
compliance with contract requirements and shall indicate its approval thereon 
as evidence of such coordination and review. Shop drawings submitted to the 
contracting Officer without evidence of the Contractor• s approval may be returned 
for resubmission. The Contracting Officer will indicate an approval or 
disapproval of the shop drawings and if not approved as subadtted shall indicate 
the Government's reasons therefor. Any work done before such approval shall be 
at the contractor's risk. Approval by the contracting Officer shall not relieve 
the contractor f rem responsibility for any errors or omissions in such drawings, 
nor from responsibility for ccmplying with the requirements of this contract, 
except with respect to variations described and approved in accordance with (f) 
below. 

( f) If shop drawings show variations from the contract requirements, the 
contractor shall describe such variations in writing, separate from the drawings, 
at the time of submission. If the Contracting Officer approves any such 
variation, the Contracting Officer shall issue an appropriate contract 
modification, except that, if the variation is minor or does not involve a change 
in price or in time of performance, a modification need not be issued. 

(q) The Contractor shall submit to the Contracting Officer for approval 
four copies (unless otherwise indicated) of all shop drawings as called for under 
the various headings of these specifications. Three sets (unless otherwise 
indicated) of all shop drawings, will be retained by the Contracting Officer and 
one set will be returned to the Contractor. 

(h) This clause shall be included in all subcontracts at any tier.# 

76. DFARS 252.236-7000 	 COMPOSITION OF CONTRA~R (JAN 1965) 
If the Contractor hereunder is comprised of more than one legal entity, 

each such entity shall be jointly and severally liable hereunder.# 

77. 	 DFARS 252.236-7001 MODIFICATION OF PROPOSALS - PRICE BREAKDOWN 
(APR 1968) 

The Contractor, in connection with any proposal he makes for a contract 
modification, shall furnish a price breakdown, itemized as required by the 
Contracting Officer. Unless otherwise directed, the breakdown shall in 
sufficient detail to permit an analysis of all material, labor, equipment, 
subcontract, and overhead costs, as well as profit, and shall cover all work 
involved in the modification, whether such work was deleted, added or changed. 
A.ny amount claimed for subcontracts shall be supported by a similar price 
breakdown. In addition, if the proposal includes a time extension, a 
justification therefor shall also be furnished. The proposal, together with the 
price breakd~wn and time extension justification, shall be furnished by the date 
specified by the Contracting Officer.# 

78. 	 DFARS 252.236-7004 CO?r.rRAC'X PRICES - BIDDING SCHEDULES (APR 
1968) 

Payment for the various items listed in the Bidding Schedule shall 
constitute full compensation for furnishing all plant, labor, equipment, 
appliances, and materials, and for performing all operations required to complete 
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the work in conformity with the drawings and specifications. All costs for work 
not specl..fically mentioned in the Biddl.nq Schedule shall be included in the 
contract prices for the items listed.# 

79. PU 52.237-9 PRO~ IND!GRin' (MAY 1989) 
(a) Cefinitions. The definitions in FAR 3.104-4 are hereby incorporated 

in this clause. . 
(b) ~ha contractor shall establish a procurement ethics training program 

for its employees serving as procurement officials. The program shall, at a 
minimum­

(l) Provide for the distribution of written explanations of the 
provisions of section 27 of the Office of Federal Procurement Policy Act (41 
u.s.c. 423) as implemented in the FAR to such employees; and 

(2) Requl.re each such employee, as a condition of serving as a 
procurement official, to certify to the Contractinq Officer that he or she is 
familiar with the provisions of the Act, as implemented in the FAR, and will not 
engage in any conduct prohibited by subsections 27{a), {b), (c), or (e) of the 
Act·, as implemented in the FAR, and will report immediately to the Contracting 
Officer any information concerning a violation or possible violation of the 
prohl.bitl.ons. 

(c) Pursuant to FAR 3.104-9(d), a Contractor employee who is serving as 
a procurement official may be requested to execute additional certifications. 

(d) If a Contractor employee serving as a procurement official ceases 
performance of these duties during the conduct of such procurement expected to 
result in a contract or contract modification in excess of $100,000, such 
employee shall certify to the Contracting Officer that he or she understands the 
continuing obligation, durinq the conduct of the agency procurement, not to 
disclose proprietary or source selection information related to such agency 
procurement.# 

80. Fll 52.2·43-4 Cl!ANGES (AUG 1987) 
(a) The contracting Officer may, at any time, without notice to the 

sureties, if any, by written order designed or indicated to 
be a change order, make changes in the work within the general scope of the 
contract, including ehanges-­

(1) In the specifications (including drawings and design); 
(2) In the method or manner of performance of the work; 
(3) In the Government-furnished facilities, equipment, materials, 

services, or site; or 
(4) Directing acceleration in the performance of the work. 

(b) Any other written or oral order (which, as used in this paragraph 
(b), includes direction, instruction, interpretation, or determination) from the 
Contracting Officer that causes a change shall be treated as a change order under 
this clause; provided that the Contractor gives the Contracting Officer written 
notice stating (1) the date, circumstances, and source of the order and (2) that 
the Contractor regards the order as a change order. 

(c) Except as provided in this clause, no order, statement, or conduct 
of the Contracting Officer shall be treated as a change under this clause or 
entitle the Contractor to an equitable adjustment. 

(d) If any change under this clause causes an increase or decrease in 
the Contractor's cost of, or the time required for, the performance of any part 
of the work under this contract, whether or not changed by any such order, the 
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contracting Officer shall make an equitable_adjustment and modify the contract 
in writing. However, except for an adjustment based on defective specifications, 
no adjustment for any change under paragraph (b) of this clause shall be made 
for any costs incurred more than 20 days before the contractor gives written 
notice as required, In the case of defective specifications for which the 
Government is responsible, the equitable adjustment shal.l include any increased 
cost reasonably incurred by the contractor. in attempting to comply with the 
defective specifications. 

(e) The Contractor must assert its right to an adjustment under this 
clause withUi 30 days after (1) receipt of a written change order under paragraph 
(a) of this clause or (2) the furnishing of a written notice under paragraph {b) 
of this clause, by submitting to the contracting Officer a written statement 
describing the general nature and amount of the proposal, unless this period is 
extended by the Government. The statement of proposal for adjustment may be 
included in the notice under paragraph (b) above. 

(f) No proposal by the Contractor for an equitable adjustment shall be 
allowed if asserted after final payment under this contract.# 

81. 	 DFAR.S 252.243-7001 PRICING OF AJ)JU~S (APR 1984) 
When costs are a factor in any determination of a contract price adjustment 

pursuant to the Changes clause or any other clause of this ~ontract, such costs 
shall be in accordance with Part 31 of the Federal Acquisition Regulation and 
the OoD FAR Supplement in effect on the date of this contract.# 

82. 	 FAR 52.244-1 stJBCONDAc:rS (PIXED-PRICE CO!r.m.AC::S) (JAN 1986} 
(ne fol.lowing .clause is applicable if thi.s contract is in excess of 
$500,000.) 
(a) This clause does not apply to firm-fixed-price contracts and fixed­

price contracts with economic price adjustment. However, it does apply to 
subcontracts resulting from unpriced modifications to such contracts. 

(b) •subcontract,• as used in this clause includes but is not limited 
to purchase orders, and changes and modifications to purchase orders. The 
contractor shall notify the Contracting Officer reasona.Cly in advance of entering 
into any subcontract if the Contractor does not have an approved purchasing 
system and if the su}:)contract-­

( l) Is to be a cost-reimbursement, time-and-materials, or labor­
hour contract estimated to exceed $25,000 including any fee; 

(2) 	 Is proposed to exceed $100,000; or 
( 3) Is one of a number of subcontracts with a single subcontractor, 

under this contract, for the same or related supplies or services, that in the 
aggregate are expected to exceed $100,000. 

(c) The advance notification required by paragraph (b) above shall 
include ­

(l) 	 A description of the supplies or services to be subcontracted; 
(2) 	 Identification of the type of subcontract to be used; 
(3) Identification of the proposed subcontractor and an explanation 

of why and how the proposed subcontractor was selected, including the competition 
obtained; 

(4) The proposed subcontract price and the Contractor's cost or 
price analysis; 

(S) The subcontractor's current, complete, and accurate cost or 
pricing data and Certificate of Current cost or Pricing Data, if required by 
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other 	contract provisions; 
(6) The aul:)contractor•s Disclosure Statement or certificate 

ralati.nq to cost Accountinq Standards when such data are required by other 
provisions of this contract; and 

(7) 	 A neqotiation memorandum reflecting-­
(i) 	 The principal elements of the subcontract price 

neqotiationa; 
(ii) 	 The most significant considerations controlling 

establishment of initial or revised prices; 
(iii) 	The reason cost or pricinq data were or were 

not required; 
(iv) 	 The extent, if any, to which the contractor did not rely 

on the subcontractor's cost or pricing data in 
determining the price objective and in neqotiating the 
final price; 

(v) 	 The extent, if any, to which it was recognized 
in the negotiation that the subcontractor• s cost or 
pricinq data were not accurate, complete or current; the 
action taken by the contractor and subcontractor; and 
the effect of any such defective data on the total price 
neqotiated; 

(vi) 	 The reasons for any significant difference between the 
contractor's price objective and the price negotiated; 
and 

(vii) 	A complete explanation of the incentive fee or profit 
plan when incentives are used. The explanation shall 
identify each critical performance element, management 
decisions used to quantify each incentive element, reason 
for the incentives, and a summary of all trade-off 
possibilities considered. 

(d) The contractor shall obtain the Contracting Officer's written consent 
before placinq any subcontract for which advance notification is required under 
paragraph (b) above. However, the Contractinq Officer may ratify in writinq any 
such subcontract. Ratification shall constitute the consent of the Contracting 
Officer. 

(a) Even if the Contractor's purchasing system has been approved, the 
Contractor shall obtain the Contracting Officer '.s written consent before placing 
subcontracts that have been selected for special surveillance and so identified 
in the Schedule of this contract. 

(f) Unless the consent or approval specifically provides otherwise, 
neither consent by the Contracting Officer to any subcontract nor approval of 
the contractor's purchasing system shall constitute a determination (l} of the 
acceptabi1ity of any subcontract terms or conditions, (2) of the acceptability 
of any subcontract price or of any amount paid under any subcontract, or (3) to 
re1ieve the contractor of any responsibility for performing this contract. 

(g) No subcontract placed under this contract shall provide for payment 
on a cost-plus-a-percentage-~f-cost basis, and any fee payable under cost­
reimbursement subcontracts shall not exceed the fee limitations in subsection 
1S.903(d) of the Federal Acquisition Regulation (FAR) 

(h) The Government reserves the right to ·review the Contractor• s 
purchasing system as set forth in FAR Subpart 44.3.# 
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(APR 1984) 

(~ fol1owUig clause is applicable when Gover:maent P:operty havUig 

an acqW.sition cost iD excess of $50,000 is furnished -;a or acquired by


i 
the Contractor. )
L 
(a) 	 Govermzaent-furn.ished property. 

(1) The Government shall deliver to the contractor, for use in 
connection with and under the tm:ms of this contract, the Government-furnished 
property described in the Schedule or specifications together with any related 
data and information that the Contractor may request and is reasonably required 
for the intended use of the property (hereinafter referred to as •Government­
furnished property•). 

L 
(2) The delivery or performance dates for thl.s contract are based 

upon. the expectation that Government-furnished property suitable for use (except 
for property furnished •as-is .. ) will be delivered to the contractor at the times 
stated in the Schedule or, if not so stated, in sufficient time to enable the 
contractor to meet the contract's delivery or performance dates. 

(3) If Government-furnished property is received by the Contractor 
\ in a condition not suitable for the intended use, the contractor shall, upon 
i receipt of it, notify the Contractinq Officer, detailinq the facts, and, as'i.. ­

directed by the contracting Officer and at Government expense, either repair, 
modify, return, or otherwise dispose of the property. After completinq the 
directed action and upon written reques~ of the contractor, the COntractinq 

L-.-· 

Officer shall make and equitable adjustment as provided in paraqraph (h) of this 
clause. 

) (4) If Government-furnished property is not delivered to the 
I._ contractor by the required time, the contractinq Officer shall, upon the 

contractor's timely written request, make a determination of the delay, if any, 
I caused the contractor and shall make an equitable adjustment in accordance with 
I paraqraph (h) of this clause. 
\..,,...­ (b) Changes U1 Government-furnished property. 

(l) The Contracting Officer may, by written notice, (i} decrease 
the Government-furnished property provided or to be provided under this contract, 
or (ii) substitute other Government furnished property for the property to be 
provided by the Government, or to be acquired by the contractor for the 
·Government, under this contract. The Contractor shall promptly take such action 

i as the contractinq Officer may direct reqardinq the removal, shipment, or 
L disposal of the property covered by such notice. 

(2) Upon the contractor's written request, the Contractinq Officer 
( shall make an equitable adjustment to the contract in accordance with paragraph 
I (h) of this clause, if the Government has agreed in the Schedule to make the 
L property available for performing this contract and there is any-­

( i) Decrease or substitution in this property 
pursuant to subparagraph (b)(l) above; or 

(ii) 	 Withdrawal of authority to use this property, 
if provided under any other contract or lease. 

(c) 	 ~itle in Government property. 
(1) The Government shall retain title to all Government-furnished 

property. 
(2) All Government-furnished property and all property acquired 

by the contractor, title to which vests in the Government under this paragraph 
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(collacti.vely referred to as •Government property•), are subject to the 
provisions of this clause. Title to Government property shall not be affected 
by its incorporation into or attachment to any property not owned by the 
Government, nor shall Government property become a fixture or lose its identity 
as personal property by being attached to any real property. 

(3) Title to each item of facilities, special test equipment, and 
special toolinq (other than that subject to a special toolinq clause) acquired 
by tha contractor for the Government under this contract shall pass to and vest 
in the Government when its use in performinq this contract commences or when the 
Government has paid for it, whichever is earlier, whether or·not title previously 
vested in the Government. 

(4) If this contract contains a provision di.rectinq the Contractor 
to purchase material for which the Government will reimburse the Contractor as 
a direct item of cost under this contract­

(i) Title to material purchased from a vendor shall 
pass to and vest in the Government upon the 
vendor's delivery of such material; and 

(ii) 	 Title to all other material shall pass to and 
vest in the Government upon-­
( A) Issuance of the material for use in 

contract performance; 
(B) 	 COMQencement of processinq of the 

material or its use in contract 
performance; or 

(C) 	 Reimbursement of the cost of the material 
by the Government, whichever occurs first. 

(d) Use of Government property. The Government property 
shall be used only for performing this contract, unless otherwise provided in 
this contract or approved by the Contracting Officer. 

(e) 	 Property administration. 
(l) The Contractor shall be responsible and accountable for all 

Government property provided under this contract and shall comply with Federal 
Acquisition Requlation (FAR) Subpart 45.S, as in effect on the date of this 
contract. 

(2) The Contractor shall establish and maintain a program for the 
use, maintenance, repair, protection, and preservation of Government property 
in accordance with sound industrial practice and the applicable provisions of 
Subpart 45.5 of the FAR. 

(3) If damage occurs to Government property, the risk of which has 
been assumed by the Government under this contract, the Government shall replace 
the items or the Contractor shall make such repairs as the Government directs. 
However, if the Contractor cannot effect such repairs within the time required, 
the contractor shall dispose of the property as directed by the Contracting 
Officer. When any property for which the Government is responsible is replaced 
or repaired, the contraCting Officer shall make an equitable adjustment in 
accordance with paragraph (h) of this clause. 

(4) The contractor represents that the contract price does not 
include any amount for repairs or replacement for which the Government is 
responsible. Repair or replacement of property for which the Contractor is 
responsible shall be accomplished by the Contractor at its own expense. 

(f) Access. The Goverr.ment and all its desi9nees shall have access at 
all reasonable times to the premises in which any Government property is located 
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for the purpose of inspecting the Governm~nt property 
(q) KisJc of loss. Unless otherwise provided in this contract the 

Ccntractor assumes the risk ·of, and shall be responsible for, any loss or 
destruction of, or damage to, Government property upon its delivery to the 
contractor or upon passage of title to the Government under paragraph (c) of this 
clause. However, the contractor is not responsible for reasonable wear and tear 
to Government property or for Government property properly consumed in performing 
this contract. 

(h) Equj.'ta):)le adjust:men:~. When this clause specifies an equitable 
adjustment, it shall ba made to any affected contract provision in accordance 
with the procedures of the Changes clause. When appropriate, the Ccntractinq 
Officer may initiate an equitable adjustment in favor of the Government. The 
right to an equitable adjustment shall be the contractor's exclusive remedy. 
The government sha.11 not be liable to suit for breach of contract for­

(l) Any delay in delivery of Government-furnished property1 
(2) Delivery of Government-furnished property in a condition not 

suitable for its intended use; 
(3) A decrease in or substitution of Government-furnished property; 

or 
( 4) Failure to repair or replace Government property for which the 

Government is responsible. 
( i) Final accounting and di.spositi.on of Government property. Upon 

completing this contract, or at such earlier dates as may be fixed by the 
contracting Officer, the Contractor shall submit, in a form acceptable to the 
contracting Officer, inventory schedules covering all items of Government 
property (including any resulting scrap) not ·consumed in performing this contract 
er delivered to the Government. The contractor shall prepare for shipment, 
deliver f .o.b. origin, or dispose of the Government property as may be directed 
or authorized by the ccntractinq Officer. The net proceeds of any such disposal 
shall be credited to the contract price or shall be paid to the Government as 
the contracting Officer directs. 

( j ) Abandonment and restoration of contractor• s prendses. Unless 
otherwise provided herein, the Government-­

(1) May abandon any Government property in place, at which time 
all obligations of the Government reqarding such abandoned property shall cease 1 

and 
(2) Has no obligation to restore or rehabilitate the Contractor's 

premises under any circumstances (e.q., abandonment, disposition upon completion 
of need, or upon contract completion). However, if the Government-furnished 
property (listed in the Schedule or specifications) is withdrawn or is unsuitable 
for the intended use, or if other Government property is substituted, then the 
equitable adjustment under paragraph (h) of this clause may properly include 
restoration or rehabilitation costs. 

(k) communications. All communications under this clause shall be in 
writing. 

( l) overseas contracts. If this contract is to be performed outside the 
United States of America, its territories, or possessions, the words "Government" 
and "Government-furnished" (wherever they appear in this clause) shall be 
construed as "United States Government" and "United States Government-furnished, " 
respectively.# 

83.2 FAR 52.245-4 GOV'ElWMENT-FURNISEED PROPER!Y (SBOR~ FORM) (APR 
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1984) 
(~a fol.l.owing cl.auaa is applicabl.e · -wbeA GoTernaeut PJ:operty having an 
acquj.siti.on coat of $50,000 or laaa i• f~abed to or acquirad by the 
Contractor. ) 
(a) The Government shall deliver to the Contractor, at the time and 

locations stated in this contract, the Government-furnished property described 
in the Schedule or specifications. If that property, suitable for its intended 
use, is not delivered to the contractor, the contracting Officer shall equitably 
adjust aff acted provisions of this contract in accordance with the Chanqes clause 
when­

(l) The contractor submits a timely written request for an 
equitable adjustment; and 

(2) The facts war:ant an equitable adjustment. 
(b) Title to Government-furnished property shall remain in the 

Government. The contractor shall maintain adequate property control records in 
accordance with sound industrial practice and will make such records available 
for Government inspection at all reasonable times, unless the clause at Federal 
Acqai.si.tion Requlation 52.245-l, Property Records, is included in this contract. 

·· ·cc) Opon delivery of Government-furnished property to the contractor, 
the contractor assumes the risk and responsibility for its loss or damage, 
except­

(l) For reasonable wear and ~ear; 
( 2) To the extent property is consumed in performinq this contract; 

or 
(3) As otherwise provided for by the provisions of this contract. 

(d) Opon completing this contract, the Contractor shall ~ollow the 
instructions of the contracting Officer regarding the dis};>Osition of all 
Government-furnished property not consumed in performing. this. contract o~ 

previously delivered t:o the Government:. The Contractor shall prepare for 
shipment, deliver f .o.b. origin, or dispose of the Government property, as may 
be directed or authorized by t:he CCntractinq Officer. The net proceed~ of any 
such disposal shall be credited to the contract price or shall be paid, to the 
Government as directed by the Contracting Officer. 

(e) If this contract is to be performed outside the Onited States of 
America, its territories, or possessions, the words "Government" and ·"Government­
furnished" (Wherever t:hey appear in this clause) shall be construed as "United 
States Government" and "United States Government-furnished," respectively.# 

84. PAR 52.246-12 INSPEC-rION OF CONS'l:'RUC-rION (JUL 1986) 
(a) Defini:t:ion. "Work" includes1 but is not limited to;' materi~ls, 

workmanship, and manufacture and fabrication of components. 
(b) The contractor shall maintain an adequate inspection system and 

perform such inspections as will ensure that the work performed under the 
contract conforms to contract requirements. The contractor shall maintain 
complete inspection records and make them available to the Government. All work 
shall be conducted under the general direction of the Contracting Officer and 
is subject to Government inspection and test at all places and at all reasonable 
times before acceptance to ensure strict compliance with the terms of the 
contract. 

(e) Government inspections and tests are for the sole benefit of the 
Government and do not-­

( l) Relieve the Contractor of responsibility for providing adequate 
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quality control measures; 
{2) Relieve the Contractor of responsibility for damage to or loss 

of the material before acceptance; 
(3) constitute or imply acceptance; or 
( 4) Affeet the continuing rights of the Government after acceptance 

of the completed work under paragraph (i) below. 
(d) The presence or absence of a Government inspector does not relieve 

the Contractor from any contract requirement, nor is the inspector authorized 
to change any term or condition of the specification without the contracting 
Officer's written authorization. 

(e) The Contractor shall promptly furnish, without additional charge, 
all facilities, labor, and material reasonably needed for performing such safeL and convenient inspections and tests as may be required by the contracting 
Officer. The Government may charge to the contractor any additional cost of 

i inspection or test when work is not ready at the time specified by the Contractor 
) for inspection or test, or when prior rejection makes reinspection or retest 
i__ 

necessary. The Government shall perform all inspections and tests in a manner 
that will not unnecessarily delay the work. Special, full si.ze, and performance 
tests shall be performed as described in the contract. 

\ 	 (f) The Contractor shall, without charge, replace or correct work foundL 
by the Government not to conform to contract requirements, unless in the public 
interest the Government consents to accept the work with an appropriate 
adjustment in contract price. The Contractor shall promptly segregate and remove 
rejected material from the premises. 

(9) If the Contractor does not promptly replace or correct rejected work, 
the Government may (1) by contract or otherwise, replace or correct the work and 
charge the cost to the Contractor or (2) terminate for default the Contractor's 

L 	 right to proceed. 
(h) If, before acceptance of the entire work, the Government decides to 

examine already completed work by removing it or tearing it out, the Contractor, 
I on request, shall promptly furnish all necessary f acil.ities, labor, and material. 
\,._. 

If the work is found to be defeetive or nonconforming in.any material respect 
due to the fault of the Contractor of its subcontractors, the Contractor shall 
defray the expenses of the examination and of satisfactory reconstruction. 
However, if the work is found to meet contract requirements, the contracting 
Officer shall make and equitable adjustment for the additional services involved 
in the examination and reconstruction, including, if completion of the work was 

I 	 thereby delayed, an extension of time.L (i) Unless otherwise specified in the contract, the Government shall 
accept, as promptly as practicable after completion and inspection, all work 
required by the contract or that portion of the work the Contracting Officer 
determines can be accepted separately. Acceptance shall be final and conclusive 

L except for latent defects, fraud, gross mistakes amounting to fraud, or the 
Government's rights under any warranty or guarantee.# 

as. FAR 52.247-64 PRE~CE FOR PRIVA~Y OWNED u.s.-FLAG
L COMMERCIAL VESSELS (APR 1984)--AL~~ 

II--(APR 1984) 
(a) When ocean transportation is required to bring supplies, materials,I 

i,__ 	 or equipment to the construction site from the United States either for use in 
performance of, or for incorporation in, the work called for by this contract, 

\ 	
the Contractor shall use privately owned U.S.-flag conunercial vessels to the 

I 
I 
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extent that such vessels are available at rates that are fair and reasonable for 
privately owned u.s.-flag commercial vessels. 

(b) The contractor shall not make any shipment exceeding 10 measurement 
tons (400 cubic feet) by vessels other than privately owned u.s.-flag commercial 
vessels without (l) notifying the Contracting Officer that u.s.-flag commercial 
vessels are not available at rates that are fair and reasonable for such vessels 
and (2) obtaining permission to ship in other vessels. If pe::mission is <.;ranted, 
the contract price shall be equitably adjusted to reflect the difference in cost. 

(c) (l) The contractor shall submit one legible copy of a rated on-
board ocean bill of ladinc.; for each shipment to lloth (i) the contracting Officer 
and (ii) the Division of National Cargo, Office of Market Development, Maritime 
Administration, U.S. Department of Transportation, Washington, DC 20590. 
Subcontractor bills of lading shall be submitted throuc.;h the Prime Contractor. 

(2) The contractor shall furnish these bill of lading copies (i) 
within 20 working days of the date of loadinc.; for shipments originating in the 
United States, or (ii) within 30 working days for shipments originating outside 
the United States. Each bill of lading copy shall contain the following 
information: 

(A) 	 Sponsoring U.S. Government agency. 
(B) 	 Name of vessel. 
(C) 	 Vessel flac.; of registry. 
(0) 	 Date of loading. 
(E) 	 Port of loading. 
(F) 	 Port of final discharge. 
(G) 	 Description of commodity. 
(H) 	 Gross weight in pounds and cubic feet if 

available. 
(I) 	 Total ocean freight revenue in u.s. 

dollars. 
(d) Except for small purchases as described in 48 CFR lJ, the Contractor 

shall insert the substance of this clause, including thi~ paragraph (d), in all 
subcontracts or purchase orders under this contract. 

(e) 	 The requirement in paragraph (a) does not apply to-­
( l) 	 Small purchases as defined in 48 CFR 13; 
(2) Cargoes carried in vessels of the Panama Canal Commission or 

as required or authorized by law or treaty; 
(3) Ocean transportation between foreign countries of supplies 

purchased with foreign currencies made available, or derived from funds that are 
made available, under the Foreign Assistance Act of 1961 (22 u.s.c. 2353); and 

(4) Shipments of classified supplies when the classification 
prohibits the use of non-Government vessels. 

( f) Guidance regarding fair and reasonable rates for privately owned 
u.s.-flag commercial vessels may be obtained from the Division of National cargo, 
Office of Market Development, Maritime Administration, U.S. Department of 
Transportation, Washington, DC 20590, Phone: 202-426-4610.# 

86. 	 P'AR 52.248-3 VALUE ENGINEERING--CONSXRUaIOH (MAR. 1989) 
ALDRNA~ I (APR 1984) 

(a) General. The Contractor is encouraged to develop, prepare, and submit 
value engineering change proposals (VECP's) voluntarily. The Contractor shall 
share in any instant contract savings realized from accepted VECP's, in 
accordance with paragraph (f) below. 
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I (b) 	 Definitions. 

"Collateral costs," as used iri this clause, means agency costs of 
operation, maintenance, logistic support, or Government-furnished property.

L "COllateral savings,• as used in this clause, means those measurable 

1.-­

net reductions resulting from a VECP in the agency• s overall projected collateral 
costs, exclusive of acquisition savings, whether or not the acquisition cost 
changes.

L "COntrac:tor' s development and implementation costs, • as used in this 
clause, means. those costs the contractor incurs on a VECP specifically in 
developing, testing, preparing, and submitting the VECP, as well as those costs 

( the Contracto:- incurs to make the c:ont:-actual c:hanqes required by Government 
I acceptance of a VECP.
!,.._. 

"Government 	costs," as used in this clause, means those agency costs 
that result directly from developing and implementing the VECP, such as any net 

I increase~ in the cost of testing, operations, maintenance, and logistic support. 
L The term does not include the normal administrative costs of processing the VECP. 

"Instant contract savings," as used in this clause, means the 
estimated reduction in Contractor cost of performance resulting from acceptance 
of the VECP, minus allowable Contractor's development and implementation costsI 

L. 	 including subcontractors• development and implementation costs (see paragraph 
(h) 	 below). 

"Value engineering change proposal (VECP)" means a proposal that ­
I 
\ 
\....... ( l) Requires a change to this, the instant contract, to 

implement; and 
(2) Results 	in reducing the contract price or estimated cost 

without impairing essential functions or characteristics; provided, that it does
L 

not involve a change-­
(i) In deliverable end item quantities only; or 

I (ii) To the contract type only. 
{ 

(c) VECP preparation. As a minimum, the Contractor shall include in each ~ 

VECP the information described in subparagraphs (l) through (7) below. If the 
proposed change is affected by contractually required configuration manageme~t 
or simi1ar procedures, the instructions in those procedures relating to format, 

i 
'-- identification, and priority assignment shall govern VECP preparation. The VECP 

shall include the following: 
(l) A description of the difference between the existing contract 

requirement and that proposed, the comparative advantages and disadvantages ofL each, a justification when an item• s function or characteristics are :being 
altered, and the effect of the change on the end item's performance. 

(2) A list and analysis of the contract requirements that must be 
changed if the VECP is accepted, including any suggested specification revisions. 

(3) A separate, detailed cost estimate for ( i) the affected portions 
of the existing contract requirement and (ii) the VECP. The cost reduction 
associated with the VECP shall take into account the Contractor's allowable 

L 	 development and implementation costs, including any amount attributable to 
subcontracts under paragraph {h) below. 

(4) A description and estimate of costs the Government may incur 
in implementing the VEC~, such as test and evaluation and operating and support 
costs. 

(5) A prediction of any effects the proposed change would have on 

i collateral costs to the agency.
I _,.. 
I 
L 
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(6) A statement of the time by which a contract modification 
accepting the VECP must be issued in order to- achieve the maximum cost reduction, 
noting any effect on the contract completion time or delivery schedule. 

(7) Identification of any previous submissions of the VECP, 
including the dates submitted, the agencies and contract numbers involved, and 
previous Government actions, if known. 

(d) Submission. The Contractor shall submit VECP' s to the Resident 
Engineer at the worksite, with a copy to the Contractinq Officer. 

(a) Government action. 
( l) The contracting Officer shall notify the contractor of the 

status of tha VECP with.in 45 calendar days after the contracting office receives 
it. If additional time is required, the ccntractinq Officer shall notify the 
contractor within the 45-day period and provide the reason for the delay and the 
expected date of the decision. The Government will process VECP •s expeditiously; 
however, it shall not be liable for any delay in acting upon a VECP. 

(2) If the VECP is not accepted, the Contracting Officer shall 
notify the Contractor in writinq, explaining the reasons for rejection. The 
contractor may withdraw any VECP, in whole or in pa.rt, at any time before it is 
accepted by the Government. The Contracting Officer may require that the 
Contractor provide written notification before undertakinq significant 
expenditures for VECP effort. 

( 3) Any VECP may be accepted, in whole or in part, by the 
contractinq Officer• s award of a modification to this contract citing this 
clause. The Contracting Officer may accept the VECP, even though an agreement 
on price reduction has not been reached, by issuing the Contractor a notice to 
proceed with the change. Until a notice to proceed is issued or a contract 
modification applies a VECP to this contract, the Contractor shall perform in 
accordance with the existing contract. The Contracting Officer's decision to 
accept or reject all or part of any VECP shall be final and not subject to the 
Disputes clause or otherwise subject to litigation under the Contract Disputes 
Act Of 1978 (41 O.S.C. 601-613). 

(f) Sharing. 
( 1) Rates. The Government• s share of savings is determined by 

subtracting Government costs from instant contract savings and multiplying the 
result by (i) 45 percent for fixed-price contracts or (ii) 75 percent for cost­
rei.mbursement contracts. 

(2) Payment. Payment of any share due the contractor for use of 
a VECP on this contract shall be authorized by a modification to this contract 
to-­

(i) Accept the VECP; 
(ii) Reduce the contract price or estimated cost by the amount 

of instant contract savings; and 
(iii) Provide the contractor• s share of savings by adding the 

amount calculated to the contract price or fee. 
(9') Subcontracts. The Contractor shall include an appropriate value 

engineering clause ~n any subcontract of $50,000 or more and may include one in 
subcontracts of lesser value. In computing any adjustment in this contract's 
price under paragraph (f) above, the Contractor• s allowable development and 
implementation costs shall include any subcontractor's allowable development and 
implementation costs clearly resulting from a VECP accepted by the Government 
under this contract, but shall exclude any value engineering incentive payments 
to a subcontractor. The Contractor may choose any arrangement for subcontractor 
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value enqineerinq incentive payments; provided, that these payments shall not 
reduce the Government's share of the savings resultinq from the VECP. 

(h) Data. The Contractor may restrict the Government's right to use any 
part of a VECP or the supporting data by marking the following legend on the 
affected parts: 

"These data furnished under the Value Enqineerinq--CCnstruction 
clause of contract, shall not be disclosed outside the Government 
or duplicated, used, or disclosed, in whole or in part, for any 
purpose other than to evaluate a value engineering change proposal 
submitted under the clause. This restriction does not limit the 
Government's right to use information contained in these data if it 
has been obtained or is otherwise available from the Contractor or 
from another source without limitations." 

If a VECP is accepted, the Contractor hereby grants the Government unlimited 
rights in the VECP and supporting data, except that, with respect to data 
qualifying and submitted as limited rights technical data, the Government shall 
have the rights specified in the contract modification implementing the VECP ~d 
shall appropriately mark the data. (The terms "unlimited rights" and "limited 
rights" are defined in Part 27 of the Federal Acquisition Regulation.) 

87.l PAR 52.249-1 	 ~INA~IOH FOR CONVENIENCE OP~ GOVElUDIEN'.r 
(FIXED-PRICE) (SBOR~ FORM) (APR 1984) 

(~e following clause is applicable if 'this contract is not in excess of 
$100,000.) 
The Contracting Officer, by written notice, may terminate this contract, 

in whole or in part, when it is in the Government's interest. If this contract 
is terminated, the rights, duties, and obligations of the parties, including 
compensation to the Contractor, shall be in accordance with Part 49 of the 
Federal Acquisition Regulation in effect on the date of this contract.# 

87.2 	 FAR 52.249-2 ~IH~ION FOR CONVENIENCE OF~ GOV'ElUDIElr.r 
(PIXED-PRICE) (APR 1984)~-~~ I--(APR 
1984) 

(~e following clause is applicable if this contract is in excess of 
$100,000.) 
(a) The Government may terminate performance of work under this contract 

in whole or, from time to time, in part if the Contracting Officer determines 
that a termination is in the Government's interest. The Contracting Officer 
shall terminate by delivering to the Contractor a Notice of Termination 
specifying the extent of termination and the effective date. 

(b) After receipt of a Notice of Termination, and except as directed by 
the Contracting Officer, the Contractor shall immediately proceed with the 
followinq obligations, regardless of any delay in determining or adjusting any 
amounts due under this clause: 

(l) Stop work as specified in the notice. 
(2) Place no further subcontracts or orders (referred to as 

subcontracts in this clause) for materials, services, or facilities, except as 
necessary to complete the continued portion of the contract. 

(3) Terminate all subcontracts to the extent they relate to the 
work terminated. 

(4) Assign to the Government, as directed by the Contracting 
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Officer, all right, title, and interest of the contractor under the subcontracts 
terminated, in which case the Government shall have the right to settle or to 
pay any termination settlement proposal arising out of those terminations. 

(5) With approval or ratification to the extent required by the 
ccntracting Officer, settle all outstanding liabilities and termination 
settlement propcsals arising from the termination of subcontracts; the approval 
or ratification will be final for purposes of this clause. 

(6) As directed by the Contracting Officer, transfer 
title and deliver to the Government (i) the fabricated or unfabricated parts, 
work in process, completed work, supplies, and other material produced or 
acquired for the work terminated, and (ii) the completed or partially completed 
plans, drawings, information, and other property that, if the ~ontract had been 
completed, would be required to be furnished to the Government. 

(7) complete performance of the work not terminated. 
(8) Take any action that may be necessary, or that the Contracting 

Officer may direct, for the protection and preservation of the property related 
to this contract that is in the possession of the contractor and in which the 
Government has or may acquire an interest. 

(9) ose its best efforts to sell, as directed or authorized by the 
contractinq O.fficer, any property of the types referred to in subparagraph ( 6) 
above; provided, however, that the Contractor (i) is not required to extend 
credit to any purchaser and (ii} may acqu.ire the property under the conditions 
prescribed by, and at prices approved by, the Contracting Officer, The proceeds 
of any transfer or disposition will be applied to reduce any payments to be made 
by the Government under this contract, credited to the price or cost of the work, 
or paid in any other manner directed by the Contracting Officer. 

(c) After expiration of the plant clearance period as defined in Subpart 
45.6 of the Federal Acquisition Regulation, the Contractor may submit to the 
Contracting Officer a list, certified as to quantity and quality, of termination 
inventory not previously disposed of, excluding items authorized for disposition 
by the Contractinq Officer. The contractor may request the Government to remove 
those items or enter into an agreement for their storage. Within lS days, the 
Government will accept title to those items and remove them or enter into a 
storage agreement. The Contracting Officer may verify the list upon removal of 
the items, or if stored, within 45 days from submission of the list, and shall 
correct the list, as necessary, before final settlement. 

(d) After termination, the Contractor shall submit a final termination 
settlement proposal to the Contracting Officer in the form and with the 
certification prescribed by the Contracting Officer. The contractor shall submit 
the proposal promptly, but no later than l year from the effective date of 
termination, unless extended in writing by the Contracting Officer upon written 
request of the Contractor within this l-year period. However, if the Contracting 
Officer determines that the facts justify it, a termination settlement proposal 
may be received and acted on after 1 year or any extension. If the Contractor 
fails to submit the proposal within the time allowed, the Contracting Officer 
may determine, on the basis of information available, the amount, if any, due 
the Contractor because of the termination and shall pay the amount determined. 

(e) Subject to paragraph (d) above, the Contractor and the Contracting 
Officer may agree upon the whole or any part of the amount to be paid because 
of the termination. The amount may include a reasonable allowance for profit 
on work done. However, the agreed amount, whether under this paragraph (e) or 
paragraph (f) below, exclusive of costs shown in subparagraph (f)(2) below, may 
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not exceed the total contract price as reduced by (1) the amount of payments 
previously made and (2) the contract price of work not terminated. The contract 

f shall be amended,. and the Contractor paid the agreed amcunt. Paragraph cf) below 
\ shall not limit, restrict, or affect the amount that may be agreed upon to be 
i_ 

paid under this paragraph. 

L 
(f) If the contractor and the Contracting Officer fail to agree on the 

whole amount to be paid the Contractor because of the termination of work, the 
Contracting Officer shall pay the contractor the amounts determined as follows, 
but without duplication of any amounts agreed upon under paragraph (e) above: 

(1) For contract work performed before the effective date of 
j termination, the total (without duplication of any items) of-­
L (i) The cost of this work; 

(ii) The.cost of settling. and paying 
termination settlement proposals

L under terminated subcontracts that 

L 
are properly chargeable to the 
terminated portion of the contract 
if not included in subdivision (i} 
above; and 

(iii) 	A sum, as profit on (i} above, 
determined by the contracting Officer 
under 49.202 of the Federal Acquisition 
Regulation, in effect on the date of 
this contract, to be fair and 
reasonable; however, if it appears that 

i the Contractor would have sustained a
L loss on the entire contract had it been 

completed, the Contracting Officer shall 
allow no profit under this subdivision

I (iii) and shall reduce the settlement
L to reflect the indicated rate.of loss. 

(2) The reasonable costs ·of settlement of th~ work terminated, 
including-­

L 

(i) Accounting, legal, clerical, and other 
expenses reasonably necessary for the 
preparation of termination settlement 
proposals and supporting data; 

(ii) 	 The Termination and settlement of 
subcontracts (excluding the amounts of 
such settlements); and 

I (iii) Storage, transportation, and other costs 
L incurred, reasonably necessary for the 

preservation, protection, or disposition 
of the termination inventory. 

(g) 	 Except for normal spoilage, and except to the extent that the 

L 
L 
r 

Government expressly assumed the risk of loss, the Contracting Officer shall 
exclude from the amounts payable to the Contractor under paragraph (f) above, 
the fair value, as determined by the Contracting Officer, of property that is 
destroyed, lost, stolen, or damaged so as to become undeliverable to the 
Government or to a buyer. 

L 
(h) The cost principles and :procedures of Part 31 of the Federal 

Acquisition Regulation, in effect on the date of this contract, shall govern all 
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costs claimed, agreed to, or determined under this clause. 
(i) The Contractor shall have the right of appeal, under the Disputes 

clause, from any determination made by the Contracting Officer under paragraph 
(d), (f), or (k), except that if the Contractor failed to submit the termination 
settlement proposal within the time provided in paragraph (d) or (k), and failed 
to request a time extension, there is no right of appeal. If the contracting 
Officer has made a determination of the amount due under paraqraph (d), (f), or 
(k), the Government shall pay the contractor (1) the amount determined by the 
contracting Officer if there is no right of appeal or if no timely appeal has 
been taken, or (2) the amount finally determined on an appeal. 

(j) In arriving at the amount due the contractor under this clause, there 
shall be deducted-­

( l) All unliquidated advance or other payments to the Contractor 
under the terminated portion of this contract; 

( 2) Any claim which the Government has against the contractor under 
this contract; and · 

(3)· The agreed price for, or the proceeds of sale of, materials·, 
supplies, or other things acquired by the contractor or sold under the provisions 
of this clause and not recovered by or credited to the Government. 

(k) If the termination is partial, the Contractor may file a proposal 
with the Contracting Officer for an equitable adjustment of the price(s) of the 
continued portion of the contract. The Contracting Officer shall make any 
equitable adjustment agreed upon. Any proposal by the contractor for an 
equitable adjustment under this clause shall be requested within 90 days from 
the effective date of termination unless extended in writing by the Contracting 
Officer. 

(1) (l) The Government may, under the terms and condition it 
prescribes, make partial payments and payment against costs incurred by the 
Contractor for the terminated portion of the contract, if the contracting Officer 
believes the total of these payments will not exceed the amount to which the 
Contractor will be entitled. 

(2) If the total payments exceed the amount finally determined to 
be due, the Contractor shall repay the excess to government upon demand, together 
with interest computed at the rate established by the Secretary of the Treasury 
under 50 u.s.c. App. 1215(b)(2). Interest shall be computed for the period from 
the date the excess payment is received by the Contractor to the date. the excess 
in repaid. Interest shall not be charged on any excess payment due to a 
reduction in the Contractor's termination settlement proposal because of 
retention or other disposition of termination inventory until 10 days after the 
date of the retention or disposition, or a later date determined by the 
Contracting Officer because of the circumstances. 

(m) Unless otherwise provided in this contract or by statute, the 
Contractor shall maintain all records and documents relating to the terminated 
portion of this contract for 3 years after final settlement. This includes all 
books and other evidence bearing on the Contractor's costs and expenses under 
the contract. The Contractor shall make these records and documents available 
to the Government, at the Contractor's office, at all reasonable times, without 
any direct charge. If approved by the Contracting Officer, photographs, 
microphotographs, or other authentic reproductions may be maintained instead of 
original records and documents.# 

88. FAR 52.249-10 DEFAtJLT (FI%ED-PRICE CONS'rRUC.:tON) (APR 1984) 
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{a) If the contractor refuses~ or fails to prosecute the work or any 
separal;)le part, with the diligence· that.will insure its.completion within the 
time specified in this contract including ··any extension, or fails to complete 
the work within this time, the Government may, by written notice to the 
contractor, terminate the right to proceed with the work (or the separable part 
cf the work) that has been delayed. In this event, the Government may take over 
the work and complete it by contract or otherwise, and.may take possession of 
and use any materials, appliances, .and plant on the work site necessary for 
completing the wcrk. ~he Contractor and its sureties shall be liable for any 
damage to the Government resulting from the contractor's refusal er failure to 
complete the work within the specified time, whether or not the Contractor•a 
right to proceed with the work is terminated. This liability includes any 
increased costs incurred by the Government in completing the work. 

(b) The Contractor's right to proceed shall not be terminated nor the 
contractor charged with damages under this clause, if- ­

(1) The delay in completing the work arises from unforeseeable 
causes beyond the control and without the fault or negligence of the Contractor. 
Examples of such causes include (i) acts of God or of the public enemy, (ii) 
acts of the Government in either its sovereign or contractual capacity, (iii) 
acts of another Contractor in the performance of a contract with the Government, 
(iv) fires, (v) flQods, (vi) epidemics, (vii) quarantine restrictions, (viii) 
strikes, (ix) freight embargoes, (x) unusually severe weather, or (xi) delays 
of subcontractors or suppliers at any tier arising from unforeseeable causes 
beyond the control and without the fault or negligence of both the Contractor 
and the subcontractors or suppliers and 

(2) The Contractor, within 10 days from the beginning of any delay 
(unless extended by the Contracting Officer), notifies the Contracting Officer 
in writing of the causes of delay. The Contracting Officer shall ascertain the 
facts and the extent of delay. If, in the judgment of the contracting Officer, 
the findings of fact warrant such action, the time for completing the work shall 
be extended. The findings of the contracting Officer shall be final and 
conclusive on the parties, but subject to appeal under the Disputes clause. 

(c) If, after termination of the Contractor's right to proceed, it is 
determined that the Contractor was not in default, or that the delay was 
excusable, the rights and obligations of the parties will be the same as if the 
termination had been issued for the convenience of the Government. 

(d) The rights and remedies of the Government in this clause are in 
addition to any other rights and remedies provided by law or under this 
contract.# 

89. FAR 52.252-6 A~ORIZED DEVIA~IONS IN CLAUSES (APR 1984) 
(a) The use in this solicitation or contract of any Federal Acquisition 

Regulation (48 CFR Chapter 1) clause with an authorized deviation is indicated 
by the addition of n(DEVIATION)" after the date of the clause.# 
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GENERAL WAGE OEC!SION NO. I~S9-16 

Superseaes General Wage Decision No. I~SS-16 

State: ILLINOIS 
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Ar-ea 2: 
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15.41 
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Area 3: 
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Piledr-1vermen 
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16.27 

*Al"'ea 4 16.48 
•A,..ea 5: 
Carpenters 

•Area 6 
16.48 
18.41 

CEMENT MASONS: 
Area 1 17.95 
Area 2 15.35 
Ar"ea 3 17.515 
Ar-ea 4 13.75 
Ar-ea 5 16.35 

•ELECTRICIANS: 
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Group ·2 
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Gr"OUp 1 17. 15 
Gl"'OUp 2 17.40 
Group 3 17.65 
Gl"'OUp 4 

·•Area 3: 
18.675 

*Heavy Ccns'tr-uct1on: 
Group 1 15. 10 
Gl"'oup 2 15.35 
Group 3 15.60 
Group 4 16.625 

Highway Construction: 
Group 1 15. 10 

Vol. II 
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Fringe 
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2.55 
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.so 
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19.25% 
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4.50 
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Gr-cup 2 15.35 4.25 
Group 3 15.60 4.25 
Group 4 16.625 4.25 

•A,..ea 4 14. 15 2.985 
*LINE CONSTRUCTION: 

L 
 •Area 1 :· 

L 1 neman· 20.61 ~.25+ 13.5% 

Equipment Opel"'atcr Class 19.21 1. 25+ 13. 5% 

Truck Driver with winch 14.63 1. 25• 13. 5% 


I Truck Driver w/o winch 13.79 1. 25• 13. 5% 

Groundman 13. 14 1. 25+ 13. 5%
L Af""ea 2: 
Lineman 1S.S5 1. 25• 13. 5% 
Groundman Equipment Opel"'ato~ Class 1 16.07 1. 25• 13. 5%I 
Groundman Equ1pment Operator Class 2 14.39 1.25• 13.5%l Groundman 11.96 1. 25+ 13. 5% 

•PAINTERS: 
Area 1: 

Commercial Brush (old) 13. 11 
Commercial Brush (new) 15.00 
Commercial Spray & Sandblast 13.61 
Industrial Brush 16.30 

I Industrial Spray & Sand~last 16.80 
I_. Cams, Tanks, Towers 17.33 

Bl"; dges 19.67 
*Ar"ea 2: 

Industrial Brush 14.20 1. 35 
Bridges, 17.20 1.35 
Sandblasting & Spr"ay 17.20 1. 35 

Area 	3: 

Br'ush & Roller: 

0-30 ft. 16. 10 1.00 
Over 30 ft. 16.90 1.00 
Over- 300 ft. 17.90 1.00 

Blasting & Spl"'aying 
0-30 ft. 16.SO 1.00 
Over 30 ft. 17.60 1.00 
Over 300 ft. 18.60 1.00 

L 

i *Af""ea 4:
L 	 Commercial Bl"'ush 17.65 2.52 

Commercial Spray & Blast 19.65 2.52 
Industl"'ial Brush 18.SS 2.52 
Industrial Sp,..ay & Blast 20.85 2.52I 

I._ 	 Br 1dges - Bl"'ush 19. 10 2.52 
Br1dges - Spl"'ay & Blast 21. 10 2.52 

Area 5: 
Commercial Brush 9.50 
Commel"'c1a1 Sandblast & Spray 10.50 
Industl"'ia1 Brush 11. so 
Industri~l Sandblast & Spray 12.50 

•Area 6: 
Commerc 1a1 : 

Brush 13.00 .33 
Str-uctura 1 Steel 13.50 .33 
Sandblast, Spr-ay 14.00 .33 

1ndustr1a1 : 

*Brush, Str-uctural Steel, Sandblast. 
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Spray 
A,..ea 7 
Ar-ea 8: 

.comme·r.c; al : 
Br-usn: Reller 
Sandclas~: Power iools . 

Industrial: 

Sl"'ush: Roller 

Sandblast: Power Tools 

81"'; dges 

Steeplejacks 


•Area 9: 
Commerc i a 1 : 

Brush 
Spr-ay and 

InduS"tl"'ial: 
Srusn 
Spray and 

Ar-ea 10: 
Commerc i a 1 : 

Brush 
Sandblast, 

I ndust r i a l : 
Brush 
Sandblast. 

Blast 


Blast 


Spray 


Spray 

•POWER EQUIPMENT OPERATORS: 


Area 1: 
Gl"'OUP 1 
Gl"'OU;:> 2 
Group 3 
Group 4 
Gl"'OUP 5 
Gl"'OUP 6 
Group 7 

Area 2: 
Group 1 
Group 2 

*Ar-ea 3: 
Gr-oup 1 
Group 2 
Group 3 
Gr-cup 4 
Group 5 
Group 6 
Group 7 

•TRUCK DRIVERS: 
Group 
Group 
Group 
Gr-oup 

WELDERS ­

1 
2 
3 
4 

Receive rate 

17. 10 . 3'1 
12.00 

11.60 . a·o 
12.50 .80 

13.65 .so 
14.20 .80 
14.65 .ao 
14.80 .so 

17.35 
18.SS 

17.85 
19.35 

14.SO 
15.SO 

15.65 
16. 6.5 

18.50 2.985 
16.60 2.985 
15.85 2.985 
15. 20. 2.985 
14.60 2.985 
18.60 2.985 
15. 15 2.985 

17.30 4.70 
10. 15 4.70 

20.97 3.42 
16.79 3.42 
16.04 3.42 
15.74 3.42 
21 .47 3.42 
21. 72 3.42 
21. 97 3.42 

16. 175 2. 10• a 
16.575 2. 10• a 
16.775 2. 10• a 
17.025 2. 10• a 

for-· er-aft to which welding is incidental. 

AREA DESCRIPTIONS 

CARPENTERS & PILECRIVERMEN 
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L ~rea 1: C1ay, Edwards, Fayette. Lawrence. Marion. Richland and wacasn 
Cos. 


Area 2: Crawford. Eff ;ngton and ~asper Cos. 

Area 3: Hamilton. Jefferson. Wayne and White Cos. 


L~ 	 Area 4: Franklin, Perry. Jackson, Union, Williamson. Johnson, Saline 
and Gallatin Cos. 

Area 5: Alexander, Hardin. Massac, ·Pope and Pulaski Cos. 
Area 6: Randolph Co. 

CEMENT MASONS 

Area 1: Alexander, Fayette (except N. part), Franklin, Hamilton, 
Jackson. vefferson, Marion, Massac, Perry, Pu1asK1, Randolph, Union, 
Wayne & W1111amson 

Area 2: C1ay. Edwards, Effingham, Gallatin. Hardin, Jasper, Johnson, 
Pope, Richland, Saline, and White 

Area 3: Crawford (N 1/2 of Co.) Co. 
Area 4: Crawford S 1/2 of Co.), Lawrence, & Wabash Cos. 
Area 5: Fayette (N. part) Co. 

ELECTRICIANS 

Area 1: Crawford, Jasper, Lawrence, & Richland Cos. 
Area 2: Eff ingha.m (Banner, Bishop, Douglas. Liberty, Lucas, Moccasin, 
St. Francis, Summit. & Teulopolis Twps. ), Fayette (Hurricane, S. 

L Hurricane, Ramsey, Bowling Green, Carson & Loudon Twps.) Cos. 
Area 3: Randolph (RedBud Twp.) Co. 
Area 4: Wabash Co. 
Area 5: Remaining Cos. 

IRONWORKERS 

Area 1: Alexander, Franklin. Gallatin, Hardin, Jackson (exclu. 
Ava. & Elkville), ~ohnson, Massac, Pope, Pu1ask1, Saline (exclu. 
Vic. of E1 Dorado & Area NE), Union & Williamson Cos. 

Area 2: Clay (exc1u. Louisville & S.), Crawford, Effingham (Dexter 
& E. thereof), Jasper, Lawrence (N 1/2 of Co., exclu. 
Lawrenceville,), 

Area 3: Effingham (exc1u. Oexter & E. thereof), & Fayette (Avena & 
N. thereof) Cos. 

Area 	4: Fayette (S 1/2 below Brownstown), Jackson (Rem. of Co.), 
Jefferson (Mt. Vernon & Area W. thereof), Marion, Perry & Randolph 
Cos. 

LABORERS 

Area 1: Alexander. Franklin, Gallatin, Hardin, Jackson. Johnson, 
Massac, Perry, Pope, Pulaski, Saline, Union & Williamson Cos. 

Area 2: Randolph {Ches~er & Vic.) Co. 
Area 3: Randolph {Sparta & Vic.) Co. 
Area 4: Remaining Cos. 

LINE CONSTRUCTION 

Area 1: Fayette (Portion N. of Avena) Co. 

Area 2: Remaining Counties 
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PAINTERS 

Area 1: Alexander & Pulaski 

Area 2: Clay, Edwards, Hamilton, Jefferson. Marion (exclu. Salem 

city limits). & Wayne Cos. 


Area 3: Crawford, Effingham. Jasper. Lawrence. Richland. & Wabash 

Cos. 


Area 4: Faye1:te 

Area 5: Franklin (City of Benton) 

Area 6: Jackson. Perry. & Randolph Cos. 

Area 7: Marion (Salem City 11~its) Co. 

Aree 8: Massac Co. 

Area 9: Union Co. 

Area 10: Franklin (Remainder cf County). Johnson, W111iamson 


POWER EQUIPMENT OPERATORS 

Ar-ea 1: Alexander, Franklin, Gallatin, Hamilton, Hardin. Jackso'n, 

Johnson. Massac, Pope, Pu 1ask i. ·sa 11 ne, Uni on, White & W111 1amson 

Cos. 


Area 2: Clay, Crawford. Edwards, Eff 1ngham. Jasper, Lawrence. 

Richland, Wabash, & Wayne Cos. 


Area 3: Fayette, Jefferson, Marion, Perry & Randolph Cos. 


CLASSIFICATIONS DEFINITIONS 
LABORERS - RANDOLPH COUNTY - AREAS 2 & 3 

HEAVY CONSTRUCTION 

Group 1 - Unskilled 
Group 2 - Workmen while cutting & burning with a Torch; Men working 


on the bottom of Sewer Trenches on the f 1nal Grading. laying or 

caulk1ng of preformed sectional San1tary or Storm Sewer ?1pe, 

1nc1ud1ng Reinforced Concrete Tile, but not including Box Culverts, 

Tin Wh1st1es or Mult1plate Culverts 


Group 3 - Tender to all Brick & Plaster Masons 

Group 4 - Oynamite Men 


HIGHWAY CONSTRUCTION 

Group 1 - Laborers 

Group 2 - Asphalt Raker: Weighman on Asphalt Platform 

Group 3 - Men working on the Bottom of Sewer Trenches on the final 

grading, laying or caulking of preformed sectional Sanitary or 

Storm Sewer Pipe (1nclud1ng Reinforced Concrete Tile cut not 

1nclud1ng Box Culverts) 


Group 4 - Brickmasons Tenders 

Group 5 - Dynamite Men 


POWER EOU!?MENT OPERATORS 

t..REA 1 

Group 1: ~PSCO or equal Spreading Machine. Backhoe. Boom or Winch 
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L Cat, Bituminous Mixplane Machine. Blacksmith, Bituminous s~rfacing 


Macnine, Bulldo2er. Crane, Shovel, Oragline, Truck Crane. Pi1e 

Driver, Concrete Finishing Machine or Spreader Machine. Concrete


L Breaker. Concrete or Pumpcrete Pumps~ OinKy or standard Locomotives, 

Well or Caisson Dr111s, E1evat1ng Grader, Fork Lifts, F1explane, 
Gradal 1, H1-Lift1, Hoists, Guy-Derricks, Hyster. Mechanic, Motor 


~ Patrol, Mixers - 21 cu. ft. or over, Push cats. Pulls, & Scrapers. 

\ Two Well Po1nt Pumps, Pulverizer or Tiller, Pugm111, Rubber-Tired

L Farm Type Tractor with Bulldozer/Slade/Auger or H1-L1ft over 1/2 yd .. 


Jersey Spreader, Tract Air used with Drill or Hi-Lift, Trenching or 
Ditching Machines, Wood Chipper w/Tractor. Self-Propelled Roller 
w/Blade, Equipment Greaser, Self-propelled Sump Grinder on Concrete 

L Highway pavement 

Group 2: Air Compressor W/Valve driving p.i11ng, Two Air Compressors 
(220 cu. ft. capacity or over), Two Airtract Drills, Airtrack CrillI 

r.__ w/Compressor. Automatic Sins or Scales W/Compressor or Generator. 

Pipeline Boring Machine. Bulk Cement Plant W/Separate Compressor, 

Power Operated Bu11F1oat, Hydra-Lift W/Single Motor. Straw Mul'cher
(\ Blower W/Spout. Self-Propelled Roller/Compactor, Sack-End Man on 


't Bituminous Surfacing Machine
L 
Group 3: Boom or Winch Truck. Two Conveyors. Self-Propelled 
Concrete Saw, Self-Propelled Vibrator, any Type Tractor pulling

I~ any type Roller or Oise, Rubber Tired Farm Type Tractor W/Blade/ 
Bulldozer/Auger/Hi-Lift 1/2 yd. or less. Elevator Operator, Self­
Propelled Ch1p Spreader. Form Grader, Truck Crane Oiler 

Group 4: Air-Track Dri11 (one). Belt Drag Machine. Power Broom. 
Mechanical Plasterer Applicator, Trac-Air, Air Compressor (220 
cu. ft. or over) One, Air Compressor (under 220 cu. ft.) four, 
Automatic Sin, Bulk Cement Plant Self-Propelled· Form Tamper, Light 
Plants (4), Welding Machine (4), Pumps (4), or Combination of four 
Pumps, Light Plants. Welding Machines, Air-Compressors (under 200 cu. 
ft.), MudjacKs or Wood Chipper, Mixer- less than 21 cu. ft., Mortar 
Mixer w/skip or Pump, Pipeline Tract Jack 

Group 5: One Air Compressor (under 220 cu. ft.). One Conveyor, One 
Motor Driven Heater, One Light Plant, One Pump, One Welding Machine, 
One Ulmac or Equal Spreader. Conveyor Operator on Self-Propelled Ch1p 
Spreader. Oiler. 

I 

L RIVER WORK ANO LEVEE WORK ON MISSISSIPPI ANO OHIO RIVERS 

Group 6: Crane, Shovel, Oragline, Scrapers. Dredge. Derrick, P11e­
Oriver, Push Boat. Mechanic, Engine-Man on Dredge. Lever-Man on 
Dredge, APSCO or equal Spreading machine. Backhoe, Backfiller. Boom 
or Winch Ca~. B1tuminuous Mixplane Machine, B1acksm1th, Bituminous 
Surfacing machine. Bulldozer, Truckcrane. Concrete F1n1shing macn1ne 
or Spreader machine Concrete Breaker, Concrete or Pumpcrete machines. 
01nky or Standard Locomotives. Well Drill, Elevating Grader. 
Forklifts. Flexplane, Gradeall, Hi-Lift, Power Handblade. Tugger type 
Hoist. Hoist Lift Two Orum (or over one), Guyderrick. Hyster, Mo~or1~ 

t 
Patrol, Mixers - 21 cu. ft. or over. Push Cat, Pulls~ Scrapers, 

I..- Pumps- Two Well Points, Equipment Greaser. P~H Pulverizer or 
Pulverizer equal to Pugmi11, Pugm111. Rubber-Tired Farm type tractor 
w/Bu11dozer/81ade/Auger or Hi-Lift-over Byd, SK1mmer Scoops, Seaman 
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Tiller, ~ersey Spreader. Tract-~~r used wit~ O~il~ er Mi-Lift. 
Trenching or Ditching Machine. wood Chipper w/Tractor, Self-Prope11eo 
Roller w/S1ade, Concrete Pumps. Small Equipment Operators. 

Group 7: Oiler or Fireman on Crane. Dragline, Shovel, Oredge, TrucK 

Crane, Pile Driver. Gradeall, Dinky or Standard ~ccomotive, Guy 

Cerrick: Trenching Machine or Ditching Machine 80 H. P. and over. 

All Terrain (cherry-picker) Crances with 20 ton Lifting Capacity or 

over, Deck Oiler on Ohio River 


AREA 2 

Group 1: Power Cranes, Orag1ines, Derricks, Shovels. Grada11s. 
Mechanics, Concrete Mixers with Skip. Tournamixers. Two Orum Machine, 
One Orum Hoists with Tower or Boom, Cableways, Tower 
Machines. Motor Patrol, Boom Tractor, Boom or Winch Truck, Winch or 
Hydraulic Soom Truck, Truck Crane, Tournapull, Tractor Operating 
Scoops, Bu11do%er, Push Tractor, Asphalt Planer, Finishing Machine on 
Asphalt, Large Rollers on Earth, Rollers on Asphalt Mix, Ross 
Carriers or similar Machine.Gravel Processing Machine, Asphalt Plant 
Engineer. Paver Operator. Farm Tractor w/half yard Bucket and/or 
Backhoe At~achment, Dredging Equipment or Dredge Engineer or Oredge 
Operator, Central M1x Plant Engineer, CMI or similar type machine, 
Concrete Pump, Truck or Skid Mounted, Tower Crane, Engine or Rock 
Crusher Plant, Concrete Plant Engineer, Ditching Machine with dual 
at~achment, Tractor Mounted Loaders. Cherry Picker, Hydro Crane, 
Standard or Oinkey Locomotives, Scoopmobiles. Euclid Loader, Soil 
Cement Machine, Sack Filler, Elevating Machine, Power Blade , 
Or1111ng Machines, incl. Well Testing, Caisson, Shaft or any similar 
type Or1111ng Machines, Motor Driven Paint Machine, Pipe Cleaning 
Machine, Pipe Wrapping Machine, Pipe Sending Machine, Apsco Paver, 
Boring Machine, Equipment Greaser, Barber-Greene Loaders, Formless 
Paver. Well Point System, Concrete ·Spreader. Hydra Ax, Resco Concrete 
Saw, Marine~scoops, Brush Mulcher, Brush Burner, Mesh Placer, Tree 
Mover, Helicopter Crew (3), Pi1edriver - Skid or Crawler, Stump 
Remover, Root Rake, Tug Boat Operator, Refrigerating Machine. 
Freezing Operator, Chair Cart - Self-Propelled, Hydra Seeder, Straw 
Blower, Power Sub Grader, Bull Float, Finishing Machine, Self­
Propelled Pavement Breaker (Backhoe Attached), Lull (or similar type 
machine), Two Air Compressors, Compressors hooked 1n Manifold, 
Overhead Crane. Chip Spreader, Mud Cat, Su11-A1r Tractor h1gh11ft, 
tournadozer 

Group 2: Concrete Mixers without Skips. Rock Crusher, Ditching 
Machine under 6', Curbing Machine, One Orum Machines without Tower or 
Boom, A1r Tugger, Self Propelled Concrete Saw, Machine Mounted Post 
Hole Digger, Two to Four Generators, Water Pumps, or We1d1ng 
Machines, within 400 feet, A1r Compressor 600 cu. ft. and under, 
Rollers on Aggregate and Seal Coat Surfaces, Fork Lift, Concrete and 
Blacktop Curb Machines, Farm Tractor with 1ess than half yard Bucket, 
One Water Pump, Oilers. Air Valves or Steam Valves, One Welding 
Machine, Truck Jack, Mud Jack. Gunite Machines, House Elevators when 
used for Hoisting Material, Engine Tenders, Fireman, Wagon Drill, 
Flex Plane, Conveyor, Siphons and Pu1someter, Switchman.Fireman on 
Paint Pots, Fireman on Asphalt Plants, Distributor Operator on Truck, 
Tampers, Self-Propelled Power Broom, Striping Machine (motor driven), 
Form Tamper, Seaman Tiller, Bulk Cement Plant Equipment Greaser, Deck 
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L 	 Hands. Truck Crane. Oiler Driver. Cerner.t s: i~ps. ~orm Gracer. 
Temporary Heat. Throttle Valve, Farm Tractor 

L 	 AREA 3 

Group 1 - Cranes. Orag11nes. Shovels, Skimmer Scoops. C1amshe11s or 
Derrick Boats.- P11e Drivers. Crane-Type Backhoes, Asphalt Plant 

\ 	 Oprs., Plant Opers .• 01tch1ng Machines or Backf11lers. Dredges. 
l.,,, Asphalt Spreading Machines. Heavy Duty Mechanic, Ass't Master 

Mechanic, All Locomotives, Cableways or Tower Machines, Hoists - 2 
Orum or more, Hydraulic Backhoes, Ditching Machines or Backfiller, 

Cherry Pickers. Overhead Cranes, Roller (Steam or Gas) Concrete 
Pavers. Excavators, Concrete Breakers, Concrete Pump. Bulk Cement\ 

I.... ­

L 

Plants. Cement Pumps, Derricks-Type Drills, Mixers (over 3 bags) and 
Boat Oprs .• (25' & over), Motor graders or Pushcats, Scoops or 
Tournapulls, Bulldozers, End Loaders or Fork-Lift. Power Slade or 
Elevating Graders. Winch Cats, Boom Tractors. and Pipe Wrapping or 
Painting Machines, Or111 (other than derrick type), i Orum-Hoists, 
Mud Jacks, Mixers (2 or 3 bags), Conveyors (2). Air Compressors (2), 
Water Pumps regardless of size (2), Welding Machines (2) Siphons or 
Jets (2), Winch Heads or Apparatus (2) and Light Plants (2), Mixers 
(under 2 bags), all Tractors regardless of size (Stral.ght Tractor 
Only), Fireman on Stationary Boilers. Automatic Elevators, Form 
Grading Machines, Finishing Machine, Power-Sub-Grader or Ribbon 
Machine. Longitudinal Floats. Boat Oprs., (under 25 ft. conveyors (1) 
Distribution Opers., On Trucks.Siphons or Jets (1) Winch Heads or 
Apparatuses (1). Light Plant (1) Mixers (under 2 bags) 

Group 2 - Air Compressor (1). Water Pumps regardless of size (1) 
Welding Machine (1) 

Group 3 - Fireman and Asphalt Spreader Oilers 

Group 4 - Heavy Equipment Oilers (truck cranes. dredges, monigans, 
large cranes, etc.) 

Group 5 011 ers 
\ 

L Group 6 
a. Engineers Operating under air pressure 
~. Engineers Operating in air over 10 lbs. pressure 
c. Oilers Operating under air pressure 

I.....-	 d. Oilers Operating in air over 10 lbs. prssure 

TRUCK DRIVERS 

Group 1 - Drivers on 2 Axles hauling less than 9 tons: Air Compressor 
& Welding Machine incl. those pulled by separate units: Fork Lifts up 
to 6,000 lbs. cap.; Mechanic Tenders: Pick-ups when hauling materials 
tools, or men to and from and on the job site: & Truck Driver Tenders 

Group 2 - 2 or 3 Axles hauling mere than 9 tons, but hauling less 
than 16 tons: A-Frame Winches; Fork Lifts over 6,000 1bs. cap: 

!.__ 4-axle Combination units; Hydrolifts or similar equipment when 
used for transportation purposes; & Winches 
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Group 3 - 2. 3. or 4 Axles hauiing 
5-Ax1es or more como;nation units: 
~at.er Pui1s 

16 tons or 
Mechanics 

more: Oispatcner: 
& Work;ng Foreman: & 

Group 4 - Orivers on 011 Oistribu~ors; & Drivers on ·semi­
~owboys when mov1ng equ;pment 

*FOOTNOTE: 

*a. $69.00 Per Week 


Unlisted c1assif1cations needed for work not included within the 
scope of the classifications listed may be added after award only 
as provided in the labor standards contract clauses (29 CFR, 5.5 
(a)(1)(11)) 
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L. 
GENERAL WAGE DECISION NO. M089-1 

Supersedes Qeneral wage Decision No. MOSS-1
1"·, 
L State: MISSOURI 

L 
 . . 

SiATEWIOE 

Construction


L Type: HEAVY ANO HIGHWAY 


Cons"truct1cnI 
I Description: Heavy and Highway Construction Projects 
I..­

·Modification Record: 
No. Publication Cate Page No. ( s) 

1 Apr. 21 • 1989 629 
2 June 2. 1989 626-634 
3 Sept. 29. 1989 626-629.631 

634:,640,646 
4 Oct. 27, 1989 629 

I 
I 
~ 

L 
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\ 
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L 
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•CARPENTERS 	 & PILEORIVERMEN: 

Zone 1 

Zone 1A 

Zone 2 

Zone 2A 

Zone 2S 

Zone 3 

Zone 4 

Zone 5 

Zone 6 

Zone 6A 

Zone 7 

Zone 7A 

Zone 7S 

Zone 7C 

Zone 70 

Zone 8 

Zone 9 

Zone 10 


•CEMENT MASONS: 

Zone 1 

Zone 2 


Zone 3 

Zone 4 

Zone 5 

zone 6 

Zone 7 

Zone S 


Zone 9 

Zone 10: 


Projects 1ess than $1.000.000.00 

Proj~cts over $1,000.000.00 


Zone 11 

*ELECTRICIANS: 

Zone 	1 

E1ectr1ca1 contracts exceed1ng 

$155,000.00 

E1ectr1ca1 contracts not to exceed 

$155,000.00 


•Zone 2 

•Zone 	3 


E1ectr1ca1 contracts not to exceed 

2000 man hours 

Electr1ca1 contracts 2000 man hours 

and over­

• Zcne 4 

E1ectr1ca1 contracts not to exceed 

2000 man hours 

E1ectr1cal contr-acts 2000 man hours 

and over 


•Zone 	5 

E1ectr1cal contracts net to exceeed 

2000 man hours 


Vo!. II 

626 	 (Sept. 29, 1989) 


BASIC FRINGE 
HOURLY BENEFITS 

RATES 

19.81 3. 18 

19.00 3. 18 

19.00 3. 18 

18.61 3. 18 

17.66 3. 18 

16.85 3.03 
16.25 3.03 
16.95 3.18 
18. 10 2.03 
17.25 2.03 
18.90 1.23 
18. 10 2.03 
18.90 1.23 
18. 10 2.03 
18. 10 2.03 

18 .oo 1. 98 

17.35 3.53 

1s. a 1 3.33 


16.85 2.53 
15.30 2.68 
17 :07 3.03 
14.35 
16.45 
16.40 
16.45 
16.95 2.93 
17.86 4.74 

16.60 4.35 
17.30 4.35 
12.95 2.95 

17. 10 1.40 + 14.25% 

13.62 1.40 ... 14.25% 
18.74 4.05 + 10% 

17.74 4. 05 + 10-/. 

18.74 4 .05 + 10-/. 

17.74 4. 05 + 10-/. 

18.74 4.05 ... 10% 

17. 14 4.05 + 10% 

(26-89) 

http:155,000.00
http:155,000.00
http:1,000.000.00
http:1.000.000.00
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Electrical contracts 2000 man hours 
and over 

Zone 6 
18.74 
19.40 

4.05 .. 
2.20 ... 

10% 
33- 1I2~~ 

Zone 7 

l 
I 
L... 

Electricai contracts· ever s100.ooo.oo 
.~ 1eetr i ca 1 .C01"1tracts $ .100. 000. 0Q and·. 
und~r 

Zone S 

'·19. 40 
... 

14. 78· 

2.20 ... 

2 .. 20 .. 
33-1/2% 

33-1/2% 

E1ectr i ca·l contracts over $200. 000. 00 19.40 2.20 ... 33-1/2% 
E1ec~rica1 contracts $200.000.00 and 

I ...... under 
Zone 9 

11. 43 
15 .oo 

2. 20 ... 
2.36 .... 

33-1/2% 
9% 

I 
! 

Zone 10 
Zone 11 

16 .04 
16.22 

2.36 ... 
2.52 ... 

9% 
10% 

L Zone 12: 
Electricians 
Cable Splicers 

. Zone 13: 

13. 19 
13.54 

1. as .... 
1. as .. 3% 

3% 

Electricians 17 .04 3.87 ... 10% 
Cable Splicers 17.29 3.87 ... 10% 

I IRONWORKERS: 
I 
i Zone 1 17. 14 4.30 
i- Zone 2 18.41 4.22 

Zone 3 15.41 4.22 
Zone 4 13.30 3.27 

I, 

I 
\...­

Zone 5 
Zone 6 

15.00 
16.40 

3.46 
2.70 

Projects $500.000.00 or more 
Projects less than SS00.000.00 
Zone 7 

14.00 
19.58 

2. 70 
4.34 

*LABORERS: 
Group .1: 

Zone 1 13.23 4. 10 
Zone 2 12.08 3.85 
Zone 3: 

(a) 15.60 2.55 
{ b) 15.35 2.80 

Zone 4: 
{a) 14.65 2.55 
(b) 14.40 2.so 

Group 2: 
Zone 1 13.58 4. 10 
Zone 2 12.63 3.85 
Zone 3: 

(a) 16.20 2.55 
{ t)) 15.95 2.80 

Zone 4: 
{a) 15.25 2.55 
(b) 15.00 2.80 

•z·one S :· ( c 1ay. Jackson.Pl ·a tte. and 
Ray Count 1es) : 

Group 1 14.37 4. 10 
Group 2 
Group 3 

15. 17 
12.37 

4. 10 
4. 10 

Zone 6: · (St. Louis City and County) : 
General Laborer & Flagperson 17. 11 4.25 
Oy~amiter·or Powderman 16.86 3.00 
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LINE CONSTRUCTION: 

Zone 1: 


19.93 1.25 15%l..ineman ... 
Lineman Opera~or 18.60 1. 25 ... 15% 

... 15%Groundman Powderman 13.95 1.25 
Grounaman ...1~.29 1.25 15% 

Zone 2: 
Lineman 19. 10 1.25 ... 15% 
L1neman Opera~or 18.20 1.25 ... 15% 
Groundman Powderman 13.36 1. 25 ... 15% 

... 15%12.37 1.25 
Zone 3: 

Lineman & Cable Splicer 18.55 1.25 + 30% 

Groundman-W1ncn Driver 13.65 1.25 + *>% 


Groundman 

+Groundmen-Oriver 13. 15 1.25 30% 
...Equipment Operator 16.60 1.25 30% 


Groundman 13. 15 .1. 25 + 30% 

Zone 4: 

Lineman 18. 19 1. 25 + 13-1/2% 
Groundman Equipment Operator 16.07 1.25 + 13-1/2% 
Groundman - Class A 11.36 1. 25 + 13-1/2% 

Zone 5: Railroad & Cross Country 
Transmission l..ines (Underground): 

Lineman 17.78 1.25 ... 15 1/4% 
Lineman Operator 16.44 1. 25 + 15 1/4% 
Groundman Powderman 12.28 1.25 + 15 1/4% 
Gr-oundman 11.46 1.25 ... 15 1/4% ...Pole Treating Spec1a11st 18.94 1.25 15 1/4% 
Pole Treating Truck Driver 12.28 1. 25 ... 15 1/4% 
Pole Treating Groundman 11. 46 1.25 + 15 1/4% 

Zone 6: Telephone and Telegraph Rail ­

road Communications and C.A.T.V. Work: 

Cable Splicer, Air Pressure Tech­
nician, Central Off 1ce Equipment Man 
and Key System Installer 13.09 1.25 +1S% 

Telephone Lineman, Installer. CATV 
Terminator and Equipment Operator 
(0-4 or larger Crawler, Wheel 
Trencher Quarter Yard Backhoe or 
larger) 12.55 1.25 +18% 

Equipment Operator (all other small 
equipment) 10.96 1. 25 +18% 

Groundman - Winch Driver 9.83 1. 25 + 18% 
Groundman 8.62 1. 25 + 18% 

Zone 7: Teiephone & Telegraph 

Railroad Communications & CATV Work: 


Cable Splicers, A1r Pressure 
Technician, Central Off ice Equip­
ment Man 13.08 1.25 +3-3/4~~ 

Telephone Lineman & Installer, 
Repairman, CATV Ter-m1nator, 
Equipment Operator (1/4 yd. 
Backhoe & larger & 0-4 Crawler & 
larger) 12.41 

PAINTERS: 
Zone 1: 

Brush & Roller 16.99 2.00 
Spray 17.99 2.00 
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Bridge: steel 
Stageman. spray; Steelman spray; 

spray storage b1n and tanks; 
Cridge spray 

Sadblast bridge; stage; erected 
s~eel; and sandblast storage bin 
and tanks 

Steeplejack 
Steeplejack. spray or sandblast 

Zcne 2: 
Brush 
Spray 
Sandb1ast1ng & Waterblast1ng 
Tower, Stacks, Walkway, Cables. 
Tanks, and Bridges 
Sr1dges over 500 ft. 1n legnth 

Zone 3: 
Sr-ush 
Spray. Structural Steel, and 
Sandblasting 

•zone 	4: 
Brush 
Br1dge 
Spray, Sandblasting Operator: work 
performed.on bridges 75 ft. 1n 
height 
All Structural Steel over 50 ft. 1n 
height 

Zone 5: 
Sr-ush 

Spray 
Steel, Storage bin & tank 
Br-1dges. stage, belt.Ba:ooka 

Zone 6: 

Brush, Roller 

Spray 


Zone 7: 

Brush 

Spray 


Zone 8: 

Brush 

Spr21y 


Zone 9: 
Brush 
Spray, Bridgeman, Steelman 

Zone 10: 

Brush 

Spray 


Zone 	 11: 
Sign painters 
Serviceman (repair of signs) 

•POWER EQUIPMENT OPERATORS: 
•zone 	1: 


Group I 

Group II 

Group III 

Group IV: 


(a) 

Vol. II 
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17.74 

iS.74 

18.49 
21.68 
22.68 

12.05 
13.05 
15.00 

13.85 
17.27 

13.50 

14.75 

16.00 
16.75 

17.00 

16.75 

16.30 
15.60 
15.00 
15.10 

13.37 
13.87 

13.95 
i4.45 

16.95 
18.95 

13.73 
14.23 

14.00 
16.00 

14.85 
14. 18 

16.50 
16.25 
15.55 

11. 53 

2.00 

2.00 

2.80 
2.80 
2.80 

2. 13 
2. 13 
2. 13 

2.90 

2.90 

3.05 
1. 45 
1.45 
1. 45 

.60 

.60 

.45 

.45 

4.00 
4.00 

1.28 
1.28 

2.4o+d 
1. So+c 

4 .. 52 
4.52 
4.52 

4.52 

http:performed.on
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(b) 14.55 4.52 
Zcne 2: 

G,..oup I 
Group II 
Group III 
Group IV 
Group V: 

(a) 
(b) 
(c) 
(d} 

17.42 
17.42 
16. 12 
15.67 

18.12 
18.97 
19.42 
20.17 

4.82 
4.82 
4.82 
4.82 

4.82 
4.82 
4.82 
4.82 

Zcne 3: 
Gr-oup I 
Gr-oup II 
Group III 
Gr-oup IV 

Zone 4: 

17. 10 
16.90 
16.70 
16. 10 

4.52 
4.52 
4.52 
4.52 

Group 
Group 
Gr-oup 
Gr-oup 

I 
II 
III 
IV 

15.05 
14.70 
14.50 
13.65 

4.52 
4.52 
4.52 
4.52 

one 5: 
Group 
Gr-cup 
Group 
Group 

I 
II 
III 
IV 

15.75 
15.SO 
14.80 
13.30 

4. 15 
4 .15 
4. 15 
4 .15 

Zone 6: 
Group I 
Group II 
Group III 
Group IV 

Zone 7: 

15.70 
15.35 
15. 15 
13.35 

4.15 
4. 15 
4. 15 
4.15 

Group 
Gr-cup 

I 
II 

15.47 
15. 12 

2.90 
2.90 

Gi-oup 
Gi-oup 

III 
IV 

14.92 
12.87 

2.90 
2.90 

Zone S: 
Gi-oup I 16.55 4.52 
Group 
Group 
Group 

II 
III 
IV 

16.35 
16. 15 
15.55 

4.52 
4.52 
4.52 

*TRUCK DRIVERS: 
Zone 1 : 

Gi-cup 1 15.07 5.00 
Group 
Group 

2 
3 

14.92 
14.61 

5.00 
5.00 

Group 
Group 

4 
5 

14.41 
14. 19 

s.oo 
5.00 

Zone 2 
Con'tact va1ue 1ess than $750.000 for 
work on farm ponds, water 11 nes, 
stree"ts, gutter & pipe11ne work: 
Group 1 

curbs, 

17.65 
Group 
Group 
Gr-cup 
Gr-cup 

2 
3 
4 
5 

17.80 
17.87 
17.76 
17.55 
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Al1 other work: 
Gr"OUP 1 21. 15 
Gr"OUP 2 21. 30 
Gr"OUP 3 21. 87 

I 	 Group 4 21.26 

Group 5 21.05
I 

......... Zone 3: 

Contact value less than $750,000 for 

work on far11 ponds, wa'ter 1 1 nes. CUr"bS • 

streets. gut~er & p1pe11ne work: 

Gr"OUp 1 16.30 

Group 2 16.45 

Group 3 16.52 

Group 4 16.41 


·Gr"OUP 5 	 16.20 
A11 other work: 

Group 1 19.80 
Group 2 19.95 

i Group 3 20.02 
I~ Group 4 19.91 

Group 5 19.70 

L 
Zone 4: 

Contac"t value less than $750.000 for 
work on farm ponds. wa'ter 1 1 nes. curbs, 
streets. gutter & p1pe11ne work: 
Group 1 12.54 3.75 
Group 2 12.69. 3.75 
Group 3 12.76 3.75 
Group 4 12.65 3.75 
Group 5 12.44 3.75 

A11 other work: 
Group 1 16.04 3.75 
Group 2 "16.19 3.75 
Group 3 16.26 3.75 

L 
1 -, Group 4 16. 15 3.75 

Group 5 15.94 3.75 
Zone 5: 

Contact value less than $750.000 for 
wcrk on farm ponds, wa"ter 11nes, curbs, 
streets. gutter & p1pe11ne work: 
Group 1 11.33 3.75 
Group 2 11.48 3.75 
Grou,:> 3 11. 60 3.75 
Group 4 11.49 3.75 
Group 5 11.23 3.75 

All other work: 
Group 1 14.83 3.75 

l Gl"OUP 2 14.98 3.75 
Group 3 15. 10 3.75L 

I 
Group 4 14.99 3.75 
Group 5 14.73 3.75 

Zone 6: 
Contact va1ue less than $750,000 for 

'-- work en f arn ponds, water 1 1 nes. CUr"bS, 
streets, gutter & p1pe11ne wor"k:) Group 1 10.60 3.75 
Group 2 10.75 3.75L 
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10.87 3.75Group 3 
10.76 3.75Group 4 
10.50 3.75Group 5 


A 11 Other' WOr"k: 

14. 10 3.75Group 1 
14.25 3.75Group 2 
14.37 3.75Group 3 

Group 4 14.26 3.75 
Group 5 14.00 3.75 

Zone 7: 
Group 1: Trucks or Trailers of a 


water level capacity of 11.99 cu. 

yds. er less. Forklift Trucks; Job Site· 

Ambulance & Pickup Trucks & Flat 


16.67 4. 31 + aBed Trucks 
Group 2: Truck or Trailers of a 


water level capacity of 12.0 

cu. yds. up to 22.0 cu. yes. in­

clud1ng Euc11ds, Speedace and s1m1­
1ar e~u1pment of same capacity 

and Compressors 16.87 4. 31 + a 

Group 3: Trucks or Trailers of a wa­
ter level capac1ty of 22.0 cu. yds. 
and over 1nc1ud1ng Euclids, speedace 
and all F1oats, Flat Bed Trailers, 
Boom Trucks, Winch Trucks including ·;
small trailers, Farm Wagons. Tilt ­
top Trailers. F1e1d Offices Tool 
Trailers, Concrete Pumps, Concrete 
Conveyors and Gasoline Tank Tra11ers 16.97 4. 31 + a 

Zone 8: 
Tra~f 1c control service driver 10.40 3.00 

FOOTNOTE: 
a - 7 Paid Holidays A thru G also, paid vacation of 3 days 600 hours 

of service in any one contract year: 4 days paid vacation for 800 
hours of service in any contract year; 5 days paid vacation for 
1,000 hours of service in any one contract year; also .SO per hour 
health and welfare. 

b - Emp1oyed for 1 year but 1ess thab 2 years shall receive 1 week 
vacation with payi 2 years or more shall receive 2 weeks vacation 
w1th pay. 
c - Employed for (1) year but less than (3) years shall receive 1 week 

vacation w1th pay: 3 to 9 years sha11 receive 2 weeks with pay; 
10 years or more shall receive 3 weeks vacation with pay. A1so 8 
Pa1d Holidays. A thru H. 

Pa1d Holidays: A-Christmas Day, B-New Year's Day. c-Lacor Day, o­
Memor1al Oay, E-lndependence Day. F-TYhanksgiving Day, G-Oay after 
Thanksg1v1ng Day. H-Washing~on's Birthday. 

WE~CERS: Receive rate prescr1oed for craft performing operation to 
which welding is incidental. 

AREAS COVEREO BY "CARPENTERS ANO PILEORIVERMEN ZONES 

Zone 1 - uefferson, St. Charles Counties 
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• 	 Zone 1A - Frank1in County 
Zone 2 - Warren Counties 
Zone 2A ~ Lincoln County 
Zone 2B - P1ke, St. Francois, Washington Counties 
Zone 3 - Cass, Lafayette. Buchanan. Clinton and Johnson Counties 
Zone 4 - Atchison. Andrew. Barry. Barton. Bates. Caldwell, Camden. 

Carroll, Cedar, Christian. Oaoe. Oallas.Dav1ess, DeKalb, Ooug1as. 
Gentry, Greene, Grundy, Harrison. Henry, Hickory, Holt, Jasper. 
Laclede, Lawrence. Livingston. McDonald. Mercer. Newton, Nodaway. 

.. 
,f 	

Ozark. Polk. St. Clair, Saline. Stone. ianey, Vernon, Webster . ' 	 Worth & Wright counties 

i•' 	 Zone 5 - Crawford. Dent. Gasconade, lron. Madison, Maries. 
\ 
i ~ 	 Montgomery. Phelps, Pulaski, Reynolds, Shannon & Texas Counties 

Zone 6 - Boone, Cooper and Howard Counties 
Zone 6A - Pettis, Benton and Morgan Counties 
Zone 7 - Lewis, Marion and Ralls Counties 
Zone 7A - Callaway, Cole, Miller, Moniteau and Osage Counties 
Zone 7B - Adair, -Pu'tnam, Schuyler. Knox, C1ark, Scotland and 

Sullivan Counties 
Zone 7C - Audrain and Monroe Counties 
Zone 70 - Randolph. Chariton. Linn, Macon and She1by Counties 
Zone 8 - Bo111nger. Butler. Cape G1rardeau, Carter, Ounk11n. Howe11, 

Mississippi, New Madrid, Oregon. Pemiscot, Perry. Ripley. Ste. 
Genevieve, Scott, Stoddard and Wayne Counties 

Zone 9 - C1ay, Jackson, Platte and Ray Counties
/:
I 	 Zone 10 - St. Louis county and C1'ty 
! 

I_.,­

AREAS COVERED SY CEMENT MASONS ZONES 

Zone 1 - Bates, Carroll, Cass & Lafayette Counties 

Zone 2 - Dent, Phelps. Pike, Pulaski, Texas, Marion, Ra11s, 


Crawford, and· Shannon Counties 
Zone 3 - Clay, Jackson, Platte & Ray Counties 
Zone 4 - Cedar, Chr1st1an,Oade, Callas, Douglas, Greene. Howe11, 

~ac1eae, Ozark, Polk, Stone, Taney. Webster & Wr1gnt Counties 
Zone 5 - Benton, Henry, Hickory. Johnson. Morgan, Pettis, Sa11ne & 

St. C1a1r Counties 
Zone 6 - Adair, Audrain, Boone, Chariton. Cooper. Howard. Linn, 

I Macon, Moniteau, Monroe, Randolph, Sheley. Schuy1er, Su11 ivan &
I."-	 Putnam Counties 

Zone 7 - Callaway. Camden. Cole. Gasconade, Maries, Miller. 
I Montgomery, ~ Osage Counties 
\ Zone 8 - Andrew, Atchison. Buchanan. Caldwell, C11nton, Daviess. 
l.- Oel<al b, Gen-try.· Grundy. Har'r i son. Holt, L iv1 ngston. Mercer, 

Nodaway & Worth 	Counties 
Zone 9 - St. Louis City & County, Jef~erscn & St. Charles Counties 

~- Zone 10 - Franklin, Lincoln. Warren, Iron, St. Francois, Ste. 
I Genevieve. Washington, Reynolds & Madison Counties1..,_' 

Zone 11 - Bo111nger, Butler, Cape Girardeau, Carter. Dunklin, 
Mississippi, New Madrid, Oregon. Pemiscot. Perry, Ripley. Scott, 

\ 
Stoddard and Wayne Counties · 

i.._ 	
AREAS COVERED BY E~ECTRICIAN ZONES 

- Zone 1 - Ada1r, Audrain (that part east of Highway 19). C1ark. Knox.i ) 	 Lewis, Linn, Macon, Marion. Monroe. Montgomery, P1ke, Putnam, 
~ Ralls, Schuy1er, Scotland. Sheley and Su11 ivan Counties 
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Zone 2 - Area bounded on the North by State Highway 92 in Platte & 
C1ay Counties; east cy a stra;gnt i;ne from Intersection of State 
Highway 92 & 33 in Clay County Inter~ection of U.S. Highway 2~ & State 
Highway 7 in Jackson County, south on Highway 7 to Pleasant Hill; 
South from Pleasant Hill due West to the Missouri - Kansas State L1ne: 
west by the Missouri - Kansas State L1ne. Towns of Pleasant Hi11 & 
Blue Springs are excluded 

Zone 3 - Portion of Cass, Clay, Jackson and Platte Counties not 
included in Zone 2 

Zone 4 - Sates, Benton. Henry, Jonnson, ~afayette & Pettis Counties 
Zone 5 - Carroll, Cooper, Morgan, Ray and Saline Counties 
Zone 6 - St. Charles County, St. Louis County and City 
Zone 7 - Franklin, Jefferson, Lincoln & w~rren Counties -. 
Zones - Bo111nger, Cape Girardeau, Perry, Scott, St. Francois. 

Ste. Genevieve, Butler, Carte~. Dunklin, Iron, Madison, 
Mississippi, New Madrid, Pemiscot, Ripley. Reynolds, Stoddard, 
Washington and Wayne Counties 

Zone 9 - Christian. Oa11as. Douglas, Greene. Hickory. Howell, 
~ac1ede, Oregon, Ozark, Polk, Shannon, Stone. Taney, Texas, 
Webster and Wright Counties 

Zone 10 - Pulaski County 
Zone 11 - Andrew, Buchanan. c1;nton, DeKalb, Atch1son, Holt. Mercer. 

Gentry, Harr1son. Daviess. Grundy, Worth, Livingston, Nodaway, 
Ca1dwe11 Counties 

Zone 12 - Barry. Barton, Cedar, Dade, Jasper. McDonald, Newton. St. 
C1a1r. Vernon and Lawrence Counties 

Zone 13 - Audrain (except Cuivre Township). Boone: Callaway, Camden, 
Char1ton. Cole, Crawford, Cent, Gasconade, Howard, Maries, Miller, 
Moniteau. Osage. Phelps and Randolph Counties 

AREAS COVERED BY IRONWORKERS ZONES 

Zone 1 - Audrain, Callaway, Cole, Crawford, Oent~ Gasconade, Maries. 
Montgomery, Osage, Phelps, P1ke, Pulask1, Texas and Wright 
Counties: and port1ons of Camden, Douglas, Howell, M111er, Oregon, 
Boone, Shannon. Leclede. Monroe. and Ra11s Counties 

Zone 2 - Buchanan. Cass, Clay, Jackson. Lafayette, Platte and Ray 
Counties 

Zcne 3 - Andrew, Atchison, Barton, Bates, Benton, Caldwell, Carroll, 
Cedar, Chariton. Christian, Clinton, Cooper, Oade, Dallas. 
Daviess, DeKalb, Gentry, Greene, Grundy, Harrison, Henry, Hickory. 
Holt, Howard. ~ohnson, Laclede, Linn. Livingston. Mercer, 
Moniteau, Morgan. Nodaway, Pettis, Ozark, Polk, Randolph, St. 
Clair, Saline, Sullivan. Vernon, Webster, Taney, Wright and wortn 
Counties: and portions of Boone, Camden, Douglas, Laclede. and 
Miller Coun'ties 

Zcne 4 - Barry, Jasper. Lawrence. McDonald, Newton and Stone 
Counties 

Zone 5 - Adair, Clark. Knox. Lewis, Macon, Marion, Schuyler, 
Scotland, Ralls, Monroe and Shelby Counties 

Zone 6 - Butler. Cape, Girardeau. Mississippi, New Madrid, Scott, 
and Stoddard Counties: and portions of Wayne. Carter, Rip1ey, 
Madison, Bo111nger, Pemiscot and Dunklin Counties. 

Zone 7 - City & County of St. Louis. St. Charles. Jefferson, Perry, 
Frank1in, L1nco1n, War~en, Washington. St. Francois, Ste. 
Genevieve, and Reynolds Counties: and portions of Madison. 
Bollinger, Wayne.Iron, and Carter Counties 
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LASORE~S CLASSIFICATIONS DEFINITIONS ZONES 1 ANO 2 

\ 
i GROUP 1 - General Laborers - Carpenter tenders: salamander tenders;'--. 

\ load1ng trucks under b1ns: hopper & conveyors; track men & a11 otner
l 

general laborers; a1r too1 operator:cement handler. bulk or sack:I , 1 
dump man on earth fi11: georg1e buggie man; material batch nopper 
man: material mixer man (except on manholes): coffer dams; r1prap:_ } 
pavers - rock. block or brick; scaffolds over ten feet nctse1f­
supported from ground up: skipman on concrete paving; wire mesn 
setters on concrete pav1ng; all work in connection with sewer, water, 
gas. gasoline, 011, dra;nage pipe, conduit p1pe. t11e and duct 11nes 
and all other pipe 1ines; power tool operator, all work 1n connect1on 
with hydraulic or general dredging operations; puddlers (paving 
only); straw blower no%:1eman: asphalt plant platform man: chuck 
tender; crusher feeder: men handling creosote ties or creosote 
materials; men--working w1th and handling epoxy mate~ial or ~ater1als 
(where special protection is required); topper of standing trees: 
batter board man on pipe and d1tcn work: feeder man on wood 
pu1ver1zers; board and w111ow mat weavers and cable tiers on r1ver 
work: deck hands; pi1e dike and revetment work: a11 laborers work1ng 
on underground tunnels less tnan 25 feet where compressed air 1s not 
used; abutment and pier hole men working six (6) feet or more below 
ground; men working in coffer dams for bridge p1ers and foot1ngs 1n 

I.I\ l)·'"".·: 	 the river; d1tch1iners; pressure groutmen: caulker and cha1n or
-----~> 	 concrete saw; c1iffsca1ers work1ng from scaffolds. bosuns~ cha1rs or 

platforms on dams or power plants over (10) feet above ground; 
mortarmen on brick or block manholes; f1agperson · 

\ 
.~ GROUP 2 - Skilled Laborers - Head pipe layer on sewer work; 1aser bean 

man; Jackson ~n any other similar tamp; cutting torch man: form 
setters; liners and str1ng1ine men on concrete paving, curb, gut~ers: 
hot mastic kettleman; hot tar applicator; sandblasting and gun1te 
noz%lemen; air tool operator in tunnels; screed man on asphalt 
machine: asphalt raker; barco tamper; churn dr111s; air track dr111s 
and all s1m11ar drills; vibrator man; stringline man for e1ectron1ci grade control; manhole builders--brick or block: dynamite and powder 

l_ men; welder: grade checker on cuts and f111s 
I 

LABORERS CLASSIFICATIONS DEFINITIONS ZONES 3 ANO 4 
! 

L GROUP 1 - General Labor-Carpenter tenders; salamander tenders; dump 
man: ticket takers: loading trucks under bins, hoppers. and 
conveyors; track man; cement handler; dump man on earth f111: gecrg1e 
bugg1e man; material batch hopper man: spreader on asphalt machine; 
material mixer man (except on manholes); coffer dams; riprap pavers­
rock. b1ock or brick: scaffolds over ten feet not self-supported from 
ground up; skipman on concrete paving; wire mesh setters on concrete 
paving; all work 1n connection with sewer, water, gas. gasoline, 
o11,dra1nage pipe, conduit pipe, t11e and duct lines and all other 
pipe 11nes; power tool operator; a11 work 1n connection with 
hydraulic or general dredging operations: form setters. puddlers 
(paving only); straw blower nc%%1e~an; asphalt plant platf"orm ~an: 
chuck tender: crusher feeder: men hand11ng creosote ties or creosote 
materials; men working with and handling epoxy material; topper of 
standing trees; feeder man on wood pulverizers, board and w111ow mat 
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weavers and cable tiers on river work; deck hands: pile d1ke and 
revetment work: a11 laborers work1ng on underground tunnels iess tnan 
25 ft. wnere compressed air is not used: abutment and pier nole men 
working six (6) ft. or more below ground: men work1ng in coffer dams 
for br1dge piers and foot1ngs in the r1ver: barco tamper: jackson or 
any other s1mi lar 'tamp: cutting torch man; 1 iners, curt). gu'tter-s. 
ditch ltners: hot mastic kett1eman: hot tar applicator: hand blade 
operator: mortar men on br;ck or block manholes; rubb1ng concrete. air 
tool operator under 65 lbs.; caulker and iead man; cnatn or concrete 
saw under 15 h.p.; Flaggers 

GROUP 2 - Sk111ed ~aborers - Vibrator man: asphalt raker: head p1pe 
layer on sewer work; batterboard man on p1pe and ditcn work: .5,_11ff 
scalers work1ng from bosun's cha1rs: scaffolds or platforms on dams 
or power plants over 10 ft. high; atr tool operator over 65 lbs.; 
str1ngl1ne man on concrete paving; sandblast man; laser beam man: 
wagon drill·; churn dr111; a1r track drill and all other stm11ar type 
drJ.11s,gun1te no%%1e man; pressure grout man: screed man on asphalt: 
concrete saw 15 h.p. and over; grade checker: stringline man on 
electronic grade control; manhole builder; dynam1te man; powder man; 
welder; tunnel man; waterblaster - 1000 psi or over: asbestos and/or 
nazardous waste removal and/or disposal 

AREAS COVERED BY LABORERS 

Zone - Buchanan. Cass and Lafayette Counties 

Zone 2 - Andrew. ~tch1son. Barry. Barton. Bates. Benton, Caldwell, 
Camden, Carroll, Cedar, Christian. Clinton, Dade, Da11as, Oav1ess. 
DeKalb. Oouglas. Greene.Gentry, Grundy. Harr1son, Henry, H1Ckory, 
Holt, Jasper. Johnson, Laclede, Lawrence, Liv1ngston. McDonald. 
Mercer, Morgan, Newton, Nodaway. 0%ark, Pettis, Polk. St. Clair. 
Saline, Stone, Taney, Vernon, Webster, Wright.and Wortn Counties. 

Zone 3: 

a - Franklin and uefferson Counties 

b - St. Charles County 


Zone 4: 
a - Adair, Audrain, Bollinger, Boone. Butler, Ca11away, Cape 

Girardeau. Carter, Chariton, Clark, Cole. Cooper. Crawford. Oent. 
Ounklin,.Gasconade, Howard, Howell, Iron. Knox, Lew1s, L1nn. 
Macon, Madison. Maries. Marton. MI11er, M1ss1ss1pp1. Moniteau. 
Monroe. New Madr1d, Oregon. Osage. Pemiscot. Perry, Phelps. Pike, 
Pulaski, Putnam.Ralls, Randolph. Reynolds, R1p1ey, St.Francois, 
Ste. Genevieve, Schuyler, Scotland, Scott, Shannon, Shelby, 
Stoddard, Sullivan. Texas. Washington and Wayne Counties 

b - Lincoln. Montgomery and Warren Counties 

LABORER CLASSIFICATION DEFINITIONS - ZONE 5 - CLAY. JACKSON PLATTE 
' ANO RAY COUNTIES 

Group 1 - General laborer - Carpenter tende~s. sa1amander tenders: 
1oading trucks under bins, hoppers and conveyo~s; track men and a11 
otner general laborers; air too1 operator: cement handler (Oulk or 
sack): chain or concrete saw: deck hands; dump man on earth f111; 
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guage; mechanics and welders, f ;eid: main~enance operator: mucking 
machine: p11e ariver operator: pitman crane operator: pump-2: pusncat 
operators; quad-trac; scoop operator- a11 types; scoops in tandem; 
self-propelled rotary dr111 (leroy or equal-not air trac): shovel 
operator; side discharge spreaaer: sideDoom cats: sk;mmer scoop 
operator; s11pform 	paver (CMI. REX or Equal): throttle man: truck 
crane; welding machine maintenance operator-2 

Group II - •A• frame truck: asphalt hot mix silo; asphalt plant 
fireman, drum or bo11er; asphalt plant m1xer operator: asphalt plant 
men; asphalt roller oper.ator: cackfi11er operator; chip spreader;

I 	 concrete batch plant, dry-power opera~ed: concrete m1xer operator, 

skip leader; concrete pump operator: crusher operator: elevating
\_, grader operator; greaser; ho1st1ng eng1ne-1 drum; ~aTourneau rooter: 
multiple compactor: pavement breaker. self-propelled. of ttTe-hydra­
hammer or s1m11ar type; power shield; pub mill operator; stump 
cutting machine: towboat operator; tractor operator-over 50 HP 

Group I I I - Bo 1 1 ers- i ; ch 1 p ~p,..eader (f ,..c)n·t- ·-men) : churn df" 1 1 i 
operator: compressor maintenance operator-1; concf"ete saws. self ­
propelled; conveyor operator; d1str1butor operator'; f1n1sh1ng machine 

I 	 operator; .fireman. rig: float operator; form grader' operator: pump:"­
pump maintenance operator, other than dredge: roller oper=tor. o~her 
than high type aspha1t; screening and washing plant opef"ator; se1f­
propel 1ed stf"eet broom or sweeper: siphons and jets; subgrading 
mach1ne operator; tank car heater operator - combination boiler and 
booster: tractor, 50 HP or less, without attachments: v1brat1ng 
mach1ne operator, not hand; welding machine maintenance opera~cr-1 

Group IV: 
(a) 011 ers 
( b) 01 1er dr 1ver, (a 1 1 types ) 

FOOTNOTE :l HOURLY PREMIUMS 
FOLLOWING CLASSIFICATIONS SHALL R£CEIVE $.25) ABOVE GROUP I RATE 
C1amshe11s - 3 yd. capacity or over - crane or rigs, 80 ft. boom orI 

I over (including j1b) - dragl1nes, 3 yd. capacity or over ­
\.,._ p11edrivers, 80 ft. of boom or over (1nc1ud1ng j1b) - shovels & 

backhoes, 3 yd. capacity or over 

I 
I 
I'..,., 	 Power Equipment Operators Zone 2 

Group I - Backhoe/ cable or hydraull1c: cab1eway; crane. crawler or 
truck; crane, hydraulic-truck or cruiser mounted - 16 tons & over; 
crane locomotive; def"f"1ck, steam; derrick car & derrick boat: 
drag11ne; dredge: gradal1, crawler or t1re mounted; locomotive. gas. 
steam & other power's; pile driver, land or floating; scoop. skimmer; 
shovel, power (steam, gas, e1ectr1c, or other powers): switch boat: 
wh1r1ey 

Group II - Air tugger w/air compressor: anchor-placing barge; asphalt 
spreader; athey force feeder loader (self-propelled): cack.:f1111ng 
machine; boat operator-push boat or tow boat (jocsite): bo11er. h1gh 
pressure breaking 1n period; boom truck. placing or erecting; boring 
machine. footing foundation: cu11f1oat: cherry picker: combination 
concrete hoist & mixer (such as m1xermooi1e); compressors, two. not 
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more tnan 50 ft. apart; compressor (when operator runs throttle): 
compressor-generator combination. compressor-pump combination: 
generators, two 30 KW or over, or any number developing over 30 KW: 
generator-pump como;nation: compressor-welder comb;nat1on; concrete 
breaker (truck or tractor mounted): concrete pump. sucn as pump­
crete macnine: concrete spreader: conveyor, large (not self-
propel led), no;sting or mov;ng br;ck and concrete into. or 1nto and 
on floor level, one or both; crane, hydraulic-rough terrain. self­
propelle~; crane hydraulic-truck or cruiser mounted-under 16 tons: 
drilling macnines,self-powered, used for earth or rock drilling or 
boring (wagon dr111s and any hand drills obtaining power from otner 
sources including concrete breakers, jackhammers and bareo e~ipment 
- no engineer reQu1red): e1evat1ng grader: engineman, dredge; 
excavator or powerbelt machine; finishing machine, self-propelled 
o.sci 1 lating screed; forkl 1ft:. grader. road with power blade; 
highlift: hoist: concrete and brick (brick cages or concrete skips 
operating in or on tower, towermob1le. or s1mi1ar eQUipment): hoist: 
stack; hydro-hammer; lad-a-vator. hoisting brick or concrete: 
load1ng mach1ne (sucn as barber-greene): mechanic, on joc site:· 
mixer, pav1ng; m1xer-moci1e; mucking m~chine: pipe cieantng machine: 
pipe wrapping machines: plant asphalt; plant. concrete producing o~ 
ready-mix job site; plant heating- job site: plant mix1ng-job site: 
plant power, generating-job site; pumps, two self-powered over 2• 
through s•; pumps, electric submersible, one through three, over 4": 
quad-track; ro11er, asphalt, top or sub-grade; scoop. tractor orawn: 
spreader box; sub-grader;. t1e tamper: tractor-crawler. or wheel type 
with or without power unit, power take-offs, and attachments 
regardless of s12e; trenching machine; tunnel boring mach1ne: 
vibrating machine automatic, automatic prope11ed; welding machines 
(gasoline or diesel) more than one but not over four (regardless of 

.si%e); well drilling machine 

Group III - Conveyor, large (not self-propelled ): conveyor, large 
(not self-propelled) moving brick and concrete (distributing) on 
floor level; mixer two or more mixers of one bag capacityor less, 
air tugger w/plant air; boiler, for power or heating on construction 
projects: boiler, temporary; compressor, air-one; compressor air 
(mounted on truck; concrete saw. self-prope11ed;curb finishing 
machine: ditch paving machine; elevator (building construction or 
alteration); endless chain hoist: form grader: generator, one over 
30 KW or any numoer developing over 30 KW; greaser: hoist; one drum 
regardless of s1%e (except brick or concrete); 1ad-a-vator, other 
hoisting: manl1ft; mixer, asphalt. over a cu. ft. capacity. mixer, 
if two or more mixers of one bag capac1ty or less are used by one 
employer on job an operator is required; mixer, with outside loader, 
2 bag capacity or more: mixer. with side loader.regardless cf s1ze, 
not paver: oiler on dredge; oiler on truck crane pug mill operator: 
Pump. sump-self-powered, automatic controlled over 2• during use in 
connection with construction work: sweeper, street; welding machine, 
one over 400 amp.; winch operating from truck; scissor 1ift (used 
for hoisting); tractor, sma11 wheel type 50 h.p. & under with grader 
blade & sim11ar equipment ... 

Group IV - Boat operator-outboard motor (job site); conveyor (such as 
con-vay-it) regardless of how used; sweeper, floor 

Group V - (a) Air pressure. oiler engineer, operating under ten 
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pounds (b) air pressure, oiler engineer operat1ng over ten pounds (c) 
~ir pressure eng;neer operat1ng under ten pounds (d) air pressure 
engineer operating over ten pounds (e) crane-p1lecr1ving and 
extrac~ing: crane us1ng rock socket tool: drag11ne - 7 cu. yds. & 
over: shovel. power - 7 cu. yds. and over: crane. c11mo1ng such as 
~1nden): derr1ck. diesel, gas or electr1c ho1st1ng material and · 
erecting steel - 150' or more above ground; hoists, three or more 
drums: scoop.tandem: tractor. tandem crawler 

Crane with boom (1nclud1ng j1b), over 100' from pin to pin 
(add 1: per" foot to ·maximum of $2.00) aoove basic rate for 
crane 

Work 1n tunnel Or" tunnel shaft, .SO above base rate 

Power E~uipment Operators Zones 3, 4 and 8 

Group I - Asphalt finishing machine & trench widening spreader, 
asphalt plant console operator: autograaer; automatic s11pfor"'m 
paver"; back hoe; blade operator - all types: boat operator - tow: 
boiler" - 2; central mix concrete plant operator; clam snell 
operator: concrete mixer" paver; crane operator: derrick or derrick 
trucks; ditching machine; do%er operator: dragline opr.; dredgeL 
booster pump; dredge eng1neman: dredge operator; dr111 cat w1th 
compressor mounted on cat; drilling or ~or1ng nach1ne rotary self­
propelled; highloader; hoisting engine - 2 active.druns: launcn­
hammer wheel; locomotive operator- standard guage: Nechan1cs and 
welders; mucking_ macnine: p11edriver operator; pitman crane 
operator: push cat operator; quad-trac; scoop operator; sideboom 

L 
i cats: skimmer scoop operator; trenching machine operator: truck 

crane, shovel operator 

Group II - A-Frame; asphalt hot-mix ~11o; asphalt roller operator: 
asphalt plant fireman (drum or boiler): asphalt plant man: aspna1t 
p1ant mixer operator: backfiller operator: barcer-greene loader; 
boat operator (bridge & dams); chip spreader; concrete mixer 
operator - sk1p loaaer: concrete plant operator: concrete pump 
operator: dredge oiler; elevating gl"'ader operator: fork 11ft: grease 
fleet: hoisting engine - 1; locomotive operator - narrow guage: 
~lt1ple compactor; pavement breaker; powerbroom self-propelled; 
power shield; rooter; sl1p-form finishing machine; stumpcutter 
macn1ne; side discharge concrete spreader: throttleBan; tractor 
operator (over SO hp); winch truck; asphalt r"'Oller operator; 
crusher"' operator 

Group III - Spreader box operator, self-propelled (not asphalt; 
tractor operator (SO h.p. or less): boilers - 1; chip spreader 
(front man); churn drill operator; compressor over 105 CFM 2 - 3 
pumps 4• & over; 2-3 11ght plant 7.5 KWA or any com~1nat1on thereof: 
clef plane opr.; compressor maintenance operator 2 Or" 3; concrete 
saw operator (self-propelled): curb f1n1shing machine: d1str1butcr 
ope~ator: f 1n1sh1ng machine operator; f1ex plane operator"'; f1oat 
operator: form grader operator; pugm111 operator: roller operator. 
other· than high type asphalt; screening & washing plant operator; 
s1phons & jets: sucgrading machine operator; tank car hea~~r 
(combination bc11er & booster); ulmac, ulric or s1m1lar ~preader; 
vibrating machine operator; hydrobroom 
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Clark, Cole, Cooper, Crawford, Dent, Franklin, Gasconade, Howard, 
Howell, Iron, Jefferson, Knox. Lewis, L1ncoln, Linn, Macon. Maries. 
Marion. Miller, Moniteau. Monroe, Montgomery, Morgan. Oregon. Osage. 
Perry, Phelps, Pike, Pulaski, Putnam. Ralls, Randolph, Reynolds, 
Ripley, St. Charles, St. Francois, St. LOU1S and C1ty, ~te. Genevieve, 
Schuyler, Scotland, Shannon. Shelby. Sullivan, Texas. Warren and 
Washington Counties 
Zone 7 - Atchison, Nodaway, Worth, Harr1son9 Mercer. Holt, Andrew, 

DeKalb, Daviess, Grundy, Buchanan, Clinton, Caldwell, Livingston. 
Platte, Clay, Ray Carroll, Jackson, Lafayette. Saline. Cass. Jonnson. 
Pettis, Bates, Henry. Benton, Vernon, St. Clair, Hickory, Barton. 
Cedar, Polk, Dallas. Laclede, Jasper, Dade, Lawrence, Greene. 
Webster, Wright, Newton, McDonald, Barry, S~one, Christian. Oo~glas. 
Taney, Ozark, and Gentry Counties 

AREA COVERED BY PAINTERS 

Zone i - Sates, Caldwell, Carroll, Clinton. Cass,. Clay, Daviess. 
Grundy, Linn, Henry, Harrison, Jackson. Jonnson (excluding Whiteman 
Air Force Base, Lafayette, Livingston, Mercer, Platte and Ray 
Counties 

Zone 2 - Bollinger, Cape Girardeau, Dunklin, Mississippi, New Madrid. 
Pemiscot, Scott, Stoddard, Reynolds. Iron.Butler, Carter, Shannon. 
Wayne, Oregon, Ripley, Ste. Genev1eve, St.Francois, Perry. 
Washington, & Madison Counties 

Zone 3 - Camden, Crawford, Dent, Laclede, Maries, Miller, Phelps, 
Pulaski and Texas Counties 

Zone 4 - Benton, Cooper, Moniteau, Morgan. Pettis and Saline Counties 
and Wh1teman AFB in Johnson County 

Zone 5 - Andrew, Atchinson, Buchanan, DeKalb, Gentry, Holt. Nodaway,& 
Wor:.en Counties 

Zone 6 - Barry, Barton, Cedar, Dade, Jasper, Lawrence, McDonald. 
Newton, St. Clair and Vernon Counties · 

Zone 7 - Adair, Audrain, Boone, Ca11away, Chariton, Cole, Gasconade. 
Howard, Monroe, Montgomery, Linn, Osage, Scotland and Randolph 
Count1es 

Zone 8 - Jefferson, St. Charles. St. Louis & City. Warren, Lincoln. 
P1ke and Franklin Counties 

Zone S - Christian, Ca11as, Douglas, Greene, Hickory, Howel1, 0%ark. 
Polk, Stone, Taney, Webster and Wright Counties 

Zone 10 - Clark, Lewis, Marion, and Ralls Count1es 
Zone 11 - Buchanan, Platte, Clinton, Clay. Ray. Jackson. Cass, Bates. 
Lafayette, and Johnson Counties 

C~ASSIFICATION DEFINITIONS 

Power Equipment Operators Zone 1 

Group I - Asphalt paver and spreader: asphalt plant console operator: 
auto grader; backhoe; blade operator, all types; bo1lers-2: boring 
machine (truck or crane mounted); bulldo%er operator: clamshell 
operator: compressor maintenance operator-2; concrete plant ope,-ator, 
central mix: concrete mixer paver: crane operator, derrick or 
derrick-trucks; ditching machine; dragline operator: dredge 
engineman; dredge operator; drill-cat w1th compressor mounted en cat; 
dr1111ng or boring machine, rotary, self-propelled; high 1oader-fork 
lift; hoisting engineer-2 active drums; locomotive operator, standard 
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r 
FOOTNOTE:\,_..., HOURL.Y PREMIUMS 

FOL~OWING CLASSIFICATIONS SHALL RECEIVE {$.25) ABOVE G~OUP I RATE 
CRAGLINE operator - 3 yds. & over: shovel - 3 yds. & over: clam­
she11 - 3 yds. & over; crane. rigs or piledrivers, 100' of coom 
or over {incl. j1b.). hoists - each add1t1ona1 active drum over 
2 drums 

FOLLOWING CLASSIFICATIONS SHALL RECEIVE ($.50) ABOVE GROUP I RATE 
Tandem scoop operator; crane, rigs or p1ledr1vers 150' to 200' of 
boom { 1nc 1 • j 1 b • ) 

FOLLOWING CLASSIFICATIONS SHALL RECEIVE ($.75) ABOVE GROUP I RATE 
Crane rigs, er piledrivers 200 ft. cf poem or over (incl. j1b.) 

AREAS COVEREC BY POWER EQUIPMENT OPERATORS ZONES 
\ 

I ZONE 1 - Clay. Jackson, Platte and Ray Counties,L 

l 
ZONE 2 - St. L.ou1s C1ty and County 
ZONE 3 - Franklin, Jefferson. St. Charles Count1es 
ZONE 4 - Ada1r, Audrain, Bci111nger. Boone. Butler, Callaway, 

Cape Girardeau, Carter, ·c1ark. Cole, Crawford. Oent, Ounk11n, 
Gasconade, Hewell, Iron, Knox, Lewis, Macon, Madison, Maries, 
Mar1on. Miller. M1ss1ss1ppi, Mcn1teau. Monroe, Montgomery, Morgan, 
New Madrid, Or~gon, Osage, Pemiscot, Perry, Phelps, P1ke, Pulaski, 

) Putnam. Ralls, Randolph, Reynolds, R1pley, St. Francois. Ste. 

'-..,.. Genevieve. Schuyler, Scotland.• Scott, Shannon, Shelby, Stoddard. 


Texas, Wasn1ngtcn, and Wayne Counties 

ZONE 5 - Buchanan, Cass, C11nton and Lafayette Count1es
( ZONE 6 - Andrew, Atchinson, Bates. Benton, Caldwell, Carroll,

L 	 Chariton, Cooper, Caviess, DeKalb, Gentry, Grundy, Harr1son, 

Henry~ Holt, Howard, Johnson, Linn, L.1v1ngston, Mercer, Nodaway, 

Pettis, Saline, Su11ivan and Werth Counties 


ZONE 7 - Christian, Greene. Jasper, Lawrence, Taney, 
Barry, Barton, Camden, Cedar, Dade, Callas. Oouglas, 
Hickory, Laclede, McDonald, Newton. Ozark, Polk, St. Clair, 
Stene, Vernon, Webster and Wright Counties 

I 	 ZONE a - Lincoln and Warren Counties 
! 
\..._, 

TRUCK DRIVER CLASSIFICATION DEFINITIONS 

ZONE: 1l 
\ ../ 

Group 1 - Mechanics & Welders-field 
Group 2 - A-frame low boy-boom truck dr1ver 
Group 3 - Insley wagons; dump truc~s. excavating, 5 cu. 
yds. and over; dumpsters: hal~-tracks: speedace: euclids 
and similar excavating equipment material trucks, tandem 
two teams: semi-trailers; winch-truck-fork trucks; d1str1butor 

( dr1vers and operators; agitator and transit mix; tank wagon
I.__., drivers. tandem or sem1 

Group 4 - One team; station wagons: pickup truck; material trucks, 
single axle, tank wagon drivers, single axle 

) Group 5 - Oilers and greasers-field
I 
' ­ ZONES 2, 3, 4, 5 & 6 
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Group IV - Oiler: grout macn1ne: o11er-dr1ver: compressor over 105 
CFM-1: conveyor operator - 1: ma1ntenance operator: pump - 4• & over 
- 1 

FOOTNOTE: 

HOURL.Y PREMIUMS 


FOLL.OWING CL.ASSIFICATIONS SHALL RECEIVE (S.25) ABOVE GROUP I RATE 
Crane w1th 3 yds. & over buckets: dragl1ne operator - 3 yds. & 
over: shovel - 3 yds. & over; p11edr-1vers - al 1 types; clamshe1-1 ­
3 yds. & over: hoists - each add1ttonal acttve drum over 2 drums 

FOL.LOWING CL.ASSIFICATION SHALL RECEIVE ($.50) ABOVE GROUP I RATE 
Tandem scoop operator 

crane, rigs over 100 feet (incl. jib) - .01 Per foot 

Power EQu1pment Operators Zones 5, 6 & 7 

Group I - Asphalt finishing machine & trench widening spreader; 
asphalt plant console operator: automatic s11pform paver; 
autograder: backhoe: blade operator, - all types: boat operator ­
tow: boilers - 2: central m1x concrete plant operator: clamshell 
operator: concrete mixer paver: crane operator; derrick or derrick 
trucks: ditching machine: do%er operator: dragline operator; dredge 
booster pump; dredge eng1neman: dredge operator: drill cat with 
compressor mounted on cat: drilling or boring machine rotary self­
propelled; h1gh1oader; hoisting engine - 2 active drums: launch 
hammer wheel; locomotive operator; - standard guage; mechanics and 
welder: mucking machine: p1ledr1ver operator: s1deboom cats: skimmer 
scoop operators: trenching machine operator: truck crane: scoop 
operators - a11 types: p1tman crane operator: push cat operator; 
quad trac; shovel. operator 

Group II - A-frame; aspha1t hot m1x silo; asphalt plant fireman (drum 
or boiler): asphalt roller operator; asphalt plant man; aspha1t 
plant mixer operator; backf111er operator: barber-greene 1oader: 
boat operator (bridges and dams): Chip spreader; concrete mixer 
operator - skip loader: concrete plant operator: concrete pump 
operator: crusher operator: dredge oiler: elevating grader operator: 
fork 11ft; greaser-fleet: hoisting engine - 1: locomotive operator ­
narrow guage: multiple compactor, pavement breaker; power - broom ­
self-propelled: power shield: rooter: slip form finishing machine: 
stumpcutter machine: side discharge concrete spreader; throttle man: 
tractor operator (over 50 hp); winch truck 

Group III - Boilers - 1; chip spreader (front man): churn dr111 
operator; clef plane operator: concrete saw operator (self-pro­
pel led); curb finishing machine; distributor operator: f1n1shing 
machine operator: flex plane operator: float operator: form 
grader operator: pugm111 operator; roller operator, other than 
high type asphalt; screening & washing plant operator; sipncns & 
jets; sucgrad1ng machine operator; spreader cox operator, se1~­
prop~l led (not asphalt): tank car heater operator: (como:nat1on 
boiler & booster): ulmac, ulric, or similar spreader; vibrating 
machine operator, not hands: tractor operator (50 hp or less) 

Group IV - Oiler; o11er driver 
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Group 1 - Flat bed trucks - single axle; station wagon: pickup 

trucks; material trucks - single axle: tank wagon - s1ngle axle 


Group 2 - Flat bed trucks - tandem axle; material trucks. tandem 
 u 
axle: tank wagon - tandem axle 

Group 3 - Sem1 and/or pole trailers; w1nch fork and steel trucks: 

Insley wagons. oumpsters. half tracks. speedace. eucl1ds. and other 

s1m11ar eQuipment. a-frame and derrick trucks. f1oat or low coy 

distributor dr1vers and operators, tank wagon. semi-trailer 


Group 4 - Agitator and transit m1x truck . 
Group 5 - Warehousemen ­

ILi 
AREA COVERED SY TRUCK DRIVER ZONES 

ZONE 1 - Clay. Jackson. Platte & Ray Counties 
ZONE 2 - Frank11n. Jefferson, and St. Charles Counties u 

·ZONE 3 - Lincoln and Warren Counties 
ZONE 4 - Buchanan. Cass, Johnson and Lafayette Counties 
ZONE 5 - Andrew. Audrain. Barton. Bates, Benton. Bollinger. Boone, 
Caldwell. Callaway, Camden. Cape Girardeau. Carro11. Carter. Cedar, 
Char1ton, Christ1an. Clinton, Cole, Cooper, Crawford. Cade. Dallas. 
Daviess. DeKalb, Dent. Douglas, Gasconade. Greene. Henry, Hickory. 
Howa~d. Iron. Jasper, Laclede, Lawrence. Linn. Livingston. Macon. 
Ma1dson. Mar1es, Mar1on, Miller. Mississippi, Moniteau. Monroe. 
Montgome~y. Morgran. New Madrid. Newton. Osage, Pemiscot. Perry. 
Pettis, Phelps, P1ke, Polk. Pulaski. Ralls. Randolpn, Reynolds, 
St. Clair, St. Francois, Ste. Genevleve. Saline, Scot~. Shannon. 
Shelby, Stoddard. Texas, Vernon, Washington, Wayne, Webster and 
Wr1gtit Counties 

ZONE 6 - Adair. Atchinson. Butler. Clark, Cunk11n, Gentry, 
Grundy. Harrison, Holt, Howell, Knox, Lewis, McDonald. Mercer, 
Nodaway, Oregon, 0%ark. Putnam, Ripley. Schuyler, Scotland.· 
Stone, Sullivan, Taney and worth Count1es 

ZONE 7 - St. ~ouis City and County 
ZONE 8 - Hickory, Camde, Polk, Callas~ Laclede. Greene, Webster. 

Wright, Chr1st1an, Douglas, 0%ark, Taney, Stone. Jackson. Clay. 
Platte, Ray, Lafayette, ~onnson, Bates, Henry, and Cass Counties 

Unlisted classifications needed for work not included w1th1n the 

scope of the classifications listed may be added after award only as 

provided in the labor standards contract clauses (29 CF~. 5.5 (a) (1) 

(11)). 
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SC26-89 
SPECIFICATIONS 

PART I - SPECIAL CLAUSES 

sc-1. COMMENCEMENT, PROSECUTION, AND COMPLETION OF WORK {APR 1984). 
FAR 52.212-3. The contractor shall be required to: 

a. commence work under this contract within 15 calendar days 
after the date the Contractor receives the Notice to Proceed, 

b. prosecute said work diligently, and 

c. complete the entire work ready for use not later than 360 
calendar days after the date the Contractor receives the Notice to Proceed. 
The time stated for completion shall include final cleanup of the premises. 

sc-2. LIQUIDATED DAMAGES (APR 1984). 

a. If the Contractor fails to complete the work within the time 
specified in the contract, or any extensions, the Contractor shall pay the 
Government as liquidated damages, the sum of $520.00 for each day of delay. 

b. If the Government terminates the Contractor's right to 
proceed, the resulting damage will consist of liquidated damages until such 
reasonable time as may be required for final completion of the work t.ogether 
with any increased cost occasioned the Government in completing the work. 

c. If the Government does not terminate the Contractor's right to 
proceed, the resulting damage will consist of liquidated damages until the 
work is completed or accepted. 

sc-3. CONTRACT DRAWINGS, MAPS, AND SPECIFICATIONS (SEP 1987). 
OFARS 252.236-7002 

a. Five sets of large scale contract drawings, and specifications 
will be furnished the Contractor without charge, except applicable 
publications incorporated into the technical provisions by reference. 
Additional sets will be furnished on request at the cost of reproduction. One 
set of reproducibles will be furnished the Contractor on a one-time basis in 
lieu of the above contract drawings at the option of the contracting Officer. 
The work shall conform to the specifications and the following contract 
drawings: 

DRAWING NO. SHEET NO. 

Cover 

1/12 - 7/89 Stone Fill Weirs l of 12 
Mile 40.0 to 37.3 
Location Map and 
Vicinity Map 
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DRAWING NO. :nm 

1/12 - 8/89 Stone Fill Weirs 
Mile 37.3 to 35.0 
Location Map 

l/12 - 9/89 Stone Fill Weirs 
Miles 35.0 to 32.0 
Location Map 

1/12 - 10/89 Stone Fill Weirs 
- Mile 32.0 to 29.3 

Location Map 

1/12 - 11/89 Stone Fill Weirs 
Mile 29.3 to 26.5 
Location Map 

1/12 - 12/89 Stone Fill Weirs 
Mile 26.5 to 24.2 
Location Map 

1/12 - 13/89 Stone Fill Weirs 
Mile 24.2 to 22.1 · 
Location Map 

1/12 - 14/89 Stone Fill Weirs 
Mile 22.l to 18.9 
Location Map 

4/12 - 4/89 Stone Fill Weirs 
Mile 24.2 to 23.4 
Profiles 

4/12 - S/89 Stone Fill Weirs 
Mile 23.2 to 22.9 
Profiles 

4/12 - 6/89 Stone Fill Weirs 
Mile 22.8 to 22.45 
Profiles 

2/22 - 2/89 Stone Fill Weirs 
And Stone Bank Revetment 
Mile 40.0 to 20.0 
Construction Details 

SHEET NO. 

2 of 12 

3 of 12 

4 of 12 

5 of 12 

6 of 12 

7 of 12 

8 of 12 

9 of 12 

10 of 12 

11 of 12 

12 of 12 
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c. omissions from the drawings or specifications or the 
misdescription of details of work which are manifestly necessary to earry out 
the intent of the drawings and specifications, or· which are customarily 
performed, shall not relieve the contractor from performing such omitted or 
misdescribed details of the work, but they shall be performed as if fully and 
correctly set forth and described in the drawings and specifications. 

c. The contractor shall check all drawings furnished him 
immediately upon their receipt and shall promptly notify the Contracting 
Officer of any discrepancies. Figures marked on drawings shall in general be 
followed in preference to scale measurements. Large scale drawings shall in 
general govern small scale drawings. The Contractor shall compare all 
drawings and verify the figures before laying out the work and will be 
responsible for any errors which might have been avoided thereby. 

sc-4. SURVEYS. The work indicated on the drawings listed in sc-3, is 
as determined from the latest available survey data. Surveys will be made 
before and/or during construction. If these surveys indicate any substantial 
changes which, in the opinion of the Contracting officer, require a revision 
in any design feature, drawings and supplementary specifications will be 
issued. They will include the location, azimuth, length, and top elevation of 
the dike, the grading and paving requirements, ground profiles, revised 
estimated quantities, and other pertinent detailed requirements and 
information. 

sc-s AND sc-6. NOT OSEO. 

SC-7. PHYSICAL DATA (APR 1984). 'FAR 52.236-4. Data and information 
furnished or referred to below is furnished for the Contractor's information. 
The Government shall not ce responsible for any interpretation of or 
conclusion drawn from the data or information by the cont~actor. 

·a. Physical Conditions. The indications of physical conditions on 
the drawings and in the specifications are the result of site investigations 
by surveys. Hydrographic surveys are available for examination by contacting 
the Surveys Branch, Dept. of ~he Army, St. Louis District, Corps of Engineers, 
210 Tucker Boulevard, North, St. Louis, Missouri 63101-1986. The copies of 
the hydrograph survey sheets will be furnished to the successful bidder at 
award of the contract. 

c. Weather Conditions. Information with respect to temperatures 
and precipitation may be obtained from the National Weather service. 

c. Transportation Facilities. Railroads and highways serve the 
general area of the work. Water transportation is available to the site of 
the work. ' 

d. Condition of River Channel. Data relating to river stages, 
soundings, and flow may be examined at the office of the Dept. of the Army, 
St. Louis District, Corps of Engineers St. Louis, Missouri. The mean river 
stages on gages in the vicinity of the work are shown on the chart at the end 
of the Special Clauses. 
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a. Channel Traffic. There is moderate commercial and pleasure 
traffic operatinq in the Mississippi River adjacent to the site. The passage 
of large craft may delay operations in the channel. 

f. Obst;uetion of Channel. The Government will not undertake to 
keep the channel free from vessels or other obstructions, except to the extent 
of such requlations, if any, as may be prescribed by the Secretary of the 
Army, in accordance with the provisions of Section 7 of the River and Harbor 
Act approved 8 Auqust 1917. The Contractor will be required to conduct the 
work in such manner as to obstruct navigation as little as possible, and in 
case the Contractor's plant so obstructs the channel as to make difficult or 
endanqer the passage of vessels, said plant shall be promptly moved on the 
approach of any vessel to such an extent as may be necessary to afford a 
practicable passage. Upon completion of the work the Contractor shall 
promptly remove his plant, including ranges, buoys, piles, and other marks 
placed by him under the contract in navigable waters or on shore. 

g. Datum and Gages. The plane of reference as used in these 
specifications is the zero stage of the St. Louis, Missouri, gage, Elevation 
379.94 feet NGVD (National Geodetic Vertical Datum). Equivalent stages, based 
on steady river flow, for various stages on the St. Louis, Missouri, gage, as 
determined by the Contractinq Officer for gaqes in the localities where the 
work is to be done, are as shown on the chart at the end of the Special 
Clauses. 

sc-a. RIGHTS-OF-WAY. 

a. Rights-of-way and/or construction easements for construction 
purposes will be furnished by the Government without cost to the Contractor as 
indicated in subparagraph b. below. 

b. Construction permits have been obtained by the· Government 
covering the area where the work will be performed. The work area extends 350 
feet downstream from dike centerline at a point on the ordinary high water 
line on the Mississippi River; thence 100 feet landward, at right anglesto the 
ordinary high water line; thence 500 feet upstream and parallel to the 
ordinary high water line; thence riverward at right angles to the last 
described course to a point on the ordinary high water line; thence 150 feet 
downstream along the ordinary high water line, to the point of the beginning. 
The right of entry permit will generally encompass a somewhat larger area that 
extends 150 feet downstream from the downstream end of the work location, as 
determined from aerial photos, at a point on the ordinary high water line on 
the Mississippi River; thence 100 feet landward at right angles to the 
ordinary high water line; thence upstream parallel to the ordinary high water 
line, to a point 150 feet upstream of the dike centerline; thence riverward at 
right angles to a point on the ordinary high water line 150 feet upstream of 
the dike centerline. Right of entry permits for the revetment repair 
locations will be broad enough to encompass an area beginning on the ordinary 
high water line at least lSO feet downstream of the downstream end of the work 
area; thence 100 feet landward; thence upstream parallel to the ordinary high 

SC-4 (26-89) 

u 


-0 

u 




water line, to a point at least 150 feet upstream of the upper end of the 
repair area; thence at right angles to a point on the ordinary high water 
line. 

c. The Contractor shall procure without expense to the Government 
all additional lands, access roads, and/or right-of-way that he may desire for 
his use in the performance of the work. Any delays to the contractor 
resulting from delays in procuring such additional lands, access roads, 
riqht-of-way, or permits for moving material and equipment for his own use 
will not be made a basis of any claim for increases in the cost of performance 
of the work. The Contractor shall make his own investigations to determine 
the conditions, restrictions, and difficulties which may be encountered in the 
transportation of material and equipment to the work sites shown on the 
drawings. 

sc-9. NOT OSEO. 

sc-10. DAMAGE TO WORK. The responsibility for damage to any part of 
the permanent work shall be as set forth in the clause of the contract 
entitled "Permits and Responsibilities." However, if in the judgment of the 
contracting Officer any part of the permanent work perform~d by the Contractor 
is damaged by flood or earthquake, which damage is not due to the failure of 
the Contractor to take reasonable precautions or to exercise sound engineering 
and construction practices in the conduct of the work, the Contractor will 
make the repairs as ordered by the contracting Officer and full compensation 
for such repairs will be made at the applicable contract unit or lump sum 
prices as fixed and established in the contract. If in the opinion of the 
Contracting Cfficer there are no contract unit or lump sum prices applicable 
to any part of such work, an equitable adjustment pursuant to the Contract 
Clause entitled, "Changes," of the contract will be made as full compensation 
for the repairs of that part of the permanent work for which there· are no 
applicable contract unit or lump sum prices. Except as herein provided, 
damaqe to all work (including temporary construction), utilities, materials, 
equipment, and plant shall be repaired to the satisfaction of the Contracting 
Officer at the Contractor's expense, regardless of the cause of such damage. 

sc-11. LAYOUT OF WORK. 

a. The Government will establish the following base lines and bench 
marks at the site of the work: 

(l) Alignment and/or Cutoff targets for each dike. Alignment 
targets will be added when work commences. 

(2) Temporary bench marks- Set two iron pins with elevations 
for vertical as well as horizontal control at each weir dike location. 
(Horizontal and vertical control will be furnished to the low bidder). 

b. From the base lines and bench marks established by the 
Government, the Contractor shall complete the layout of the work and shall be 
responsible for all measurements that may be required for the execution of the 
work to the location and limit marks prescribed in the specifications or on 
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the contract drawings, subject to such modifications as the Contracting 
Officer may require to meet changed conditions or as a result of necessary 
modifications to the contract work. ­ u 

.. c. The Contractor shall furnish at his own expense such stakes, 
' 

templates, platforms, equipment, tools and material, and all labor as may be 
IUrequired in laying out any part of the work from the base lines and bench 

marks established by the Government. It shall be the responsibility of the 
contractor to maintain and preserve all stakes and other marks established by 
the Contracting Officer·until authorized to remove them, and if such marks are u 
destroyed by the contractor or through his negligence prior to their 
authorized removal, they may be replaced by the contracting Officer, at his 
discretion, and the expense of replacement will be deducted from any amounts 
due or to become due the Contractor. The contracting Officer may require that u 
work be suspended at any time when location and limit marks established by the 
Contractor are not reasonably adequate to permit checking of the work. 

0sc-12 ANO SC-13. NOT USED. . 
SC-14. PERFORMANCE OF WORK BY THE CONTRACTOR (APR 1984). FAR 52.236-l. 

The contractor shall perform on the site, and with his own organization, work .Uequivalent to at least forty percent (40%) of the total amount of work 
to be performed under the contract. This percentage may be reduced by a 
supplemental agreement to this contract if, d~ring performing the work, the 
contractor requests a reduction and the Contracting Officer determines that 0 
the reduction would be to the advantage of the Government. 

SC-15 ANO SC-16. NOT USED. 

SC-17. REVISIONS TO EM 385-1-1, SAFETY AND HEALTH REQUIREMENTS MANUAL. 
EM 385-1-l, April 1981, Revised October 1987, subject: Safety and Health 
Requirements Manual, forms a part of these specifications including the 
following changes: 

l. Page 21, Section 07.A.03, replace with the following: [j 
"07.A.03 - Protective footwear, such as rubber boots, protective 

covers, ice clamp-ons, or steel-toed safety boots, shall be worn by all 
persons exposed to hazards to the feet (including, but not limited to, impact, [Jpuncture, slipping, electrical, or chemical hazards). 

a. For all activities in which Corps or contractor personnel or 
official visitors are potentially exposed to foot hazards, the applicable ujob/activity hazard analysis, accident prevention plan, or project safety plan 
shall include an analysis of, and prescribe specific protective measures to be 
enforced for, foot hazards. 

b. Footwear providing protection against impact and compressive 
forces, conduction hazards, electrical hazards, and sole puncture shall meet 
the applicable requirements of ANSI Z41." 

2. Page 143, Section 18.C.05, replace the f_ollowing: 
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•1s.c.os - All load drums on loading-hoisting equipment shall be 
equipped with at least one positive holding device. This device should be 
applied directly to the motor shaft or some part of the gear t:ain. It is not 
necessary that the positive holding device utilize shearing of metal to meet 
this requirement. Friction surfaces are acceptable.• 

3. Page 145, add Sections lS.C.24 and lS.C.25 which will read: 

•is.c.24 - During personnel handling operations load and boom hoist 
drum brakes, swing brakes, ~ locking devices such as pawls or dogs shall be 
engaged when the occupied platform is in a stationary working position. 

•1s.c.2s - During personnel handling operations the load hoist drum 
shall have a system or device on the power train other than the load hoist 
brake, which regulates the lowering rate of speed of the hoist mechanism 
(controlled load lowering). Free fall is prohibited.• 

4. Page 146, Section 18.0.09, replace the following: 

"18.0.09 - All telescopic boom cranes engaged in standard lift 
operations (including concrete bucket) should be equipped with a two-block 
warning feature(s), a two-block damage prevention feature, or an anti-two 
block device for all points of two-blocking (i.e., jibs, extension, etc.). In 
addition, all new telescopic boom cranes shall be equipped with a anti-two 

·block device or a two-block damage prevention feature for all points of 
two-blocking. Cranes that are used exclusively as duty cycle machines 
(clamshell, dragline, grapple, pile driving operations) are exempt from this 
requirement but will meet the requirements of ANSI/ASME-830.5-1982 (as 
revised). To alleviate difficulties associated with attaining compliance, an 
implementation time period until l January 1991 is granted. In all cases 
where cranes are utilized without these safeguards equivalent protection shall 
be established, documented and approved by the designated authority.~ 

S. Page 146, add Sections 18.D.10 and 18.D.ll, which will read: 

"18.D.10 - All lattice boom cranes engaged in standard lift crane 
operations (including concrete bucket) should be equipped with a two-block 
warning feature which functions for all points of two-blocking. Cranes that 
are used exclusively as duty cycle machines (clamshell, dragline, grapple, 
pile driving operations) are exempt from this requirement but will meet the 
requirements of ANSI/ASME-B30.S-1982 (as revised). To alleviate difficulties 
associated with attaining compliance, an implementation time period until 
1 January 1991 is granted. In all cases where cranes are utilized without 
these safeguards equivalent protection shall be established and documented and 
then approved by the designated authority." 

"18.D.ll - During personnel handling operations all telescopic and 

lattice boom cranes shall be equipped with a device which when activated 

disengages all functions whose movement can cause contact between the load 

block or overhaul ball and the boom tip (anti-two block device), or a system 

shall be used which deactivates the hoisting action before damage occurs in 
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the event of a two-blocking situation (two-block damage prevent~on feature). 

The device or system must be installed for all points of two-blocking (i.e. .·~ 

jib or boom points) and in the case of the anti-two block device the crane 

must be equipped with automatic brakes on each hoist line; hoist l.ines not so 

equipped must be taken out of service while personnel lifts are being made." 


SC-18. ACCIDENT INVESTIGATIONS AND REPORTING. Refer to EM 385-l-l, 
Paragraph 02.A.Ol. Accidents shall be investigated by the immediate 
supervisor of the employee(s) involved and reported to the contracting 
Officer or his representative within one working day after the accident 
occurs. The accident Investigation report shall be made on ENG Form 3394. 

SC-19. ACCIDENT PREVENTION PROGRAM. Refer to the Contract Clause 
entitled, •Accident Prevention•. Within 15 ~ys after receipt of Notice of 
Award of the contract, and at least 7 days prior to the prework conference, 
the original and one copy of the Accident Prevention Program shall be 
submitted tc the Contracting Officer for review and approval. The program 
shall be prepared in the following format: 

a. An executed LMV Form 358R, Administrative Plan. 

b. An executed LMV Form 359R, Job Hazard Analysis. 

c. A copy of company policy statement of accident prevention and 
any other guidance statements normally provided new employees. Each company 
employee shall be required to sign the company policy statement of accident 
prevention to verify that all employees have been informed of the safety 
program, and such signed statements shall be maintained at the project site. 

d. When marine plant and equipment are in use under a contract, the 
method of fuel oil transfer shall be included on I.MV Form 414R, Fuel Oil 
Transfer (refer to 33 CFR 156). 

The Contractor shall not commence physical work at the site until the program 
has been approved by the Contracting Officer, or his authorized 
representative. At the contracting Officer's discretion, the Contractor may 
submit his Job Hazard Analysis only for the first phase of construction 
provided that it is accompanied by an outline of the remaining phases of 
construction. All remaining phases shall be submitted and accepted prior to [J
the beginning of work in each phase. Also refer to Section l of EM 385-1-l. 

sc-20. DAILY INSPECTIONS. The Contractor shall institute a daily 
inspection program to assure all safety requirements are being fulfilled. 
Reports of daily inspections shall be maintained at the job site. The reports 
shall be records of the daily inspections and resulting actions. Each report 
will include, as a minimum, the following: 

a. Phase(s} of construction underway during the inspection. 

b. Locations of areas inspections were made. 
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c. Results of inspect~on, including nature of deficiencies observed 
and corrective actions taken, or to be taken, date, and signature of the 
person r~sponsi.ble for its contents. 

sc-21. NOT USED. 

SC-22. BASIS FOR SETTLEMENT OF PROPOSALS. Actual costs will be used 
to determine equipment cost for a settlement proposal submitted on the total 
cost basis under FAR 49.206-2(b). In evaluating a termination settlement 
proposal usi.nq the total cost basis, the following principles will be applied 
to determine allowable equipment costs: 

(1) Actual costs for each piece of equipment, or groups of similar 
~ 

serial or series equiP'ment, need not be available in the contractor's 
accounting records to determine total actual equipment costs. 

(2) If equipment costs have been allocated to a contract using 
predetermined rates, those charges will be adjusted to actual costs. 

(3) Recorded job costs adjusted for unallowable and unallocable 
expenses will be used to determine equipment operating expenses. 

(4) ownership costs (depreciati~n) will be determined using the 
Contractor's depreciation schedule (subject to the provisions of FAR 31.205­
11). 

(5) License, taxes, storage and insurance costs are normally recoverec 
as an indirect expense and unless the contractor charges these costs directly 
to contracts, they will be recovered through the indirect expense rate. 

SC-23. ENVIRONMENTAL LITIGATION. 

(a) If the performance of all or any part of the work is suspended, 
delayed, or interrupted due to an order of a court of competent jurisdiction 
as a result of environmental litigation, as defined below, the Contracting 
Officer, at the request of the Contractor, shall determine whether the order 
is due in any part to the acts or omissions of the Contractor or a 
Subcontractor at any tier not required by the terms of this contract. If it 
is determined that the order is not due in any part to acts or omissions of 
the Contractor or a Subcontractor at any tier other than as required by the 
terms of this contract, such suspension, delay, or interruption shall be 
considered as if ordered by the Contracting Officer in the administration of 
this contract under the terms of the "Suspension of Work" clause of this 
contract. The period of such suspension, delay or interruption shall be 
considered unreasonable, and an adjustment shall be made for any increase in 
the cost of performance of this contract (excluding profit) as provided in 
that clause, subject to all the provisions thereof. 

(b) The term "environmental litigation", as used herein, means a 
lawsuit alleging that the work will have an adverse effect on the environment 
or that the Government has not duly considered, either substantively or 
procedurally, the effect of the work on the environment. 
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SC-24. MACHINERY AND MECHANIZED EQUIPMENT. Machinery and mechanized 
equipment used under this contract shall comply with the followinq: 

a. When a rubber-tired front-end loader, bulldozer, etc., is 
operated on floatinq plant, either a bumper or curb with a minimum heiqht of Li
one-third of the outside diameter of the largest tire on the equipment, a 
barqe tied alonqside, or other means approved in writinq by the Contracting 
Officer shall be used to prevent equipment from movinq or f allinq into the 
water. 

b. The stability of crawler, truck, and wheel-mounted cranes shall r1be assured. 
~ 

(l) The manufacturers' load-ratinq chart may be used to determine 
the maximum allowable workinq load for each particular crane's boom angle 

. 

provided: (a) a test load, with a boom anqle of 20 degrees, confirms the []

manufacturer's load-rating table; (b) there has been no change in the boom or 

' 


other structural ·members; and {c) there has been no chanqe in the machine's 

original counterweight. 


(2) Stability tests are required, however, if: (a) there is no 
manufacturer's load-ratinq chart securely fixed to the operator's cab; (b) 
there has been a chanqe in the boom or other structural members; (c) there 
has been a chanqe in the counterweight. The test shall consist'of lifting a 
load with the boom in the least stable undercarriage position and at an angle 
of 20 degrees above the horizontal. The test shall be conducted under close 

'supervision on a firm, level surface. The load that tilts the machine shall I 

be identified as the test load. The test load moment (in foot pounds) shall ~ 
then be calculated by multiplyinq the horizontal distance (in feet) from the 
center of rotation of the machine to the test load, times the test load (in 
pounds). Three-fourths of this test-load moment shall then be used to compute 
the maximum allowable operating loads for the boom at 20, 40, 60, and 80 
degrees above horizontal. From these maximum allowable operating loads, a 
curve shall be plotted and pos~ed in the cab of the machine in sight of the .' 

operator. These values shall not be exceeded except in the performance test ~ 

described below. The test load shall never exceed 110 percent of the 

manufacturer's maximum rated capacity. 
 fl 

~ (3) In lieu of the test and computations above, the crane may be 
load tested for stability at each of the four boom positions listed above. 

c. Performance tests shall demonstrate the strength, capability, an 
adequacy of power, brakes, clutches, and controls to safely maneuver 125 
percent of the maximum allowable load as determined above for the SO-degree 
position or the manufacturers rated load for the 80 degree position whichever 
is applicable. A performance test shall be conducted after each stability 
test, when the crane is placed in service on a project, and at least every 12 
months. 
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d. Inspections ·shall be made which will ensure a safe economical 
operation of both cranes and draglines. Specific inspections and their 
frequencies are listed on the appropriate checklists noted below. Results of 
inspections and tests for cranes shall be recorded on the Safety Inspection 
Check List, LMV Form 326R and inspection results for draglines shall be 
recorded on LMV Form 373R. copies of the inspections and tests shall be 
available at the jobsite for review. All stability and performance tests on 
cranes and all complete dragline inspections shall be witnessed by the 
contracting Officer or his authori%ed representative. 

e. A complete dragline inspection shall be made: (1) at least 
annually; (2) prior to the dragline being placed in operation; and 
(3) after the dragline has been out of service for more than 6 months. 

SC-25 AND SC-26. NOT USED. 

sc-27. SAFETY SIGN. The contractor shall furnish, erect, and maintain 
a safety sign at the site, as located by the Contracting Officer. The sign 
shall conform to the requirements of this paragraph and the drawing included 
at the end of these Special Clauses. The lettering shall be black, the castle 
red, and the background white. When placed on a floating plant, the sign may 
be half size. Upon request, the Government will furnish two decals of the 
engineer castle. The sign shall be erected as soon as practicable, but not 
later than 15 calendar days after the date established for commencement of 
work. The data required shall be current. 

SC~28. SUBCONTRACTS. In accordance with the Contract Clause entitled 
"Subcontracts", the Contractor shall, within seven days after the.award of any 
subcontract by the Contractor or a Subcontractor, deliver to the Contracting 
Officer two copies of a completed Standard Form 1413. Both copies must 
contain the original signatures of both parties. 

SC-29. REQUIRED INSURANCE - WORK ON A NON-GOVERNMENT.INSTALLATION. 

a. The Contractor shall, at its own expense, provide and maintain 
during the entire performance period of this contact at least the kinds and 
minimum amounts of insurance required in the following schedule: 

{l) Workmen's compensation. Amounts required by applicable 
jurisdictional statutes. 

(2) Eroplover's Liability Insurance. $100,000 

(3) Comprehensive General Liability Insurance. 

Bodily Injury SS00,000 per occurrence 

Property Damage S 20,000 per occurrence 
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(4) Comprehensive Automobile Insurance. 

Bodily Injury $200~000 each person 
$500,000 each accident 

Property Damaqe $ 20,000 each accident 

0b. Within 15 days after receipt of Notice of Award and before 
commencinq work under this contract, the contractor shall certify to the 
Contractinq Officer in writinq that the required insurance bas been obtained9 
The policies evidencing required insurance shall contain an endorsement to the D
effect that any cancellation or any material chanqe adversely affecting the 
Government's interest shall not be effective (1) for such period as the laws 
of the State in which this contract is to be performed prescribe, or (2) until 
30 days after the insurer or the contractor gives written notice to the D 
Contracting Officer, wh~chever period is longer. 

c. The Contractor shall insert the substance of this clause, 
including this paragraph c, in subcontracts under this contract and shall 
require subcontractors to provide and maintain the insurance required in 
paragraph a above. The contractor shall maintain a copy of all r·~1 
subcontractor's proofs of required insurance, and shall make copies available uto the contracting Officer upon request. 

d. Certificates of insurance should be submitted to the following 
address: 0 

Department of the Army 

St. Louis District, Corps of Enqineers 

ATTN: CELMS-CD-CP 
 D 
210 Tucker Blvd., North 

St. Louis, Missouri 63101-1986 


SC-30. NOT USED. 

SC-31. CONTRACTOR QUALITY CONTROL. 
' 

'D 
a. General. The Contractor shall establish and maintain an 

effective quality control system in compliance with the Contract Clause 
entitled "Inspection of Construction". The quality control system shall 
consist of plans, procedures, and organization necessary to provide materials, 
equipment, worlananship, fabrication, construction and operations which comply 
with contract requirements. The system shall cover construction operations []
both onsite and offsite, and shall be keyed to the proposed construction 
sequence .. 

b. Coordination Meeting. 

After acceptance of the Contractors Quality Control System and 
before commencing work, the Contractor shall meet with the Contracting Officer 

I 
' 

Iand discuss the Contractor's quality control system. During the meeting, a ~ 
mutual understanding of the system details shall be developed, including the 
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fo.rms for recording the Contractor Quality control operations, control 
activities, testing, administration of the-system for both onsite and offsite 
work, and the interrelationship of contractor's inspection and control with 
the Government's inspection. Minutes of the meeting shall be prepared and 
signed by both the contractor and the Contracting Officer. The minutes shall 
become a part of the contract file. There may also be occasions when 
subsequent conferences will be called to reconfirm mutual understandings. 

c. Quality Control Plan. 

(1) General. The Government will consider an interim plan for 
the first 60 days of operation to be submitted no later than 15 days after 
receipt of Notice of Award. Subsequent to submittal of an interim plan, the 
Contractor shall furnish for acceptance by the Government, not later than JS 
days after receipt of Notice of Award, the original and one copy of the total 
Contractor Quality Control Plan with which he proposes to implement the 
requirements of Contract Clause entitled "Inspection of Construction". If the 
Contractor elects not to submit an interim plan, he shall furnish for approval 
within 15 days after receipt of Notice of Award, the Quality Control Plan 
specified above. The plan shall identify personnel, procedures, instructions, 
records, and forms to be used. If the Contractor fails to submit an 
acceptable quality control plan within the time herein prescribed, the 
Contracting Officer may refuse to allow construction to start, or he may 
withhold funds from progress payments in accordance with the Contract Clause 
entitled "Payments Under Fixed-Price Construction Contracts" until such time 
as the Contractor submits an acceptable final plan. 

(2) The Quality Control Plan. This plan shall include as a 
minimum, the following: 

(a) A description of the quality control organization, 
including chart showing lines of authority and acknowledgement that the 
Contractor Quality Control staff shall conduct the phase inspections for all 
aspects of the work specified and shall report to the project manager or 
someone higher in the Contractor's organization. 

(b) The name, qualifications, duties, responsibilities and 
authorities of each person assigned a quality control function. 

(c) A copy of the letter to the quality control manager 
signed by an authorized official of the firm, which describes the 
responsibilities and delegates the authorities of the quality control manager 
shall be furnished. 

(d) Procedures for scheduling and managing submittals, 
including those of subcontractors, offsite fabricators, suppliers and 
purchasing agents. 

(e) Control testing procedures for each specific test. 
(Laboratory facilities will be approved by the Contracting Officer) 
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(f) Reporting procedures including proposed reporting 

formats. 


(3) Acceptance of Plan. Acceptance of the Contractor's plan is 
required prior to the start of construction. Acceptance is conditional and 
will be predicated on satisfactory performance during the construction. The 
Government reserves the right to require the Contractor to make changes in his 

quality control plan and operations as necessary to obtain the quality 
specified. 

(4) Notification of Changes. After acceptance of the quality 
control plan, the Contractor shall notify the contracting Officer in writing 
of any proposed change. Proposed changes are subject to acceptance by the 
Contracting Officer. 

d. Quality Control Organization. 

(1) contractor Quality Control System Manager. The Contractor 
shall identify an individual, within his organization at the site of the work, 
who shall be responsible for overall management of contractor quality control 
and have the authority to act in all contractor quality control matters for 
the contractor. This Contractor Quality control System Manager shall be 
approved by the Contracting Officer. 

(2) Personnel. A staff shall be maintained under the direction 
of the system manager to perform all quality control activities. The actual 
strength of the staff during any specific work period may vary to cover work 
phase needs, shifts, and rates of· placement. The personnel of this staff 
shall be fully qualified by experience and technical training to perform their 
assigned responsibilities and shall be directly hired by and work for the 
prime Contractor. 

e. Submittals. Submittals shall be as specified in the Contract 
Clause entitled "Specifications and Drawings for Construction" and in the 
Special Clause entitled "Contractor Submittal Procedures". The Contractor 
quality control organization shall be responsible for certifying that all 
submittals are in compliance with the contract requirements. 

f. Control. Contractor Quality Control is the means by which the 
Contractor assures himself that his construction complies with the 
requirements of the contract plans and specifications. The controls shall be 
adequate to cover all construction operations, including both onsite and 
offsite fabrication, and will be keyed to the proposed construction sequence. 
The controls shall include at least three phases of inspection for all 
definitive features of work as follows: 

(1) Preparatory Phase. This phase shall occur prior to 
beginning any work on any definable feature of work. It shall include a 
review of contract requirements; a check to assure that all materials and/or 
equipment have been tested, submitted and approved; a check to assure that 
provisions have been made to provide required control testing; examination of 
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the work area to ascertain that all preliminary work has been completed; and a 
physical examination of materials, eqliipment and sample work to assure that 
they conform to approved shop drawings or submittal data and that all 
materials and/or equipment are on hand. The contracting Officer's 
Representative shall be notified at least 24 hours in advance of beginning any 
of the required action of the preparatory phase. The. results of the 
preparatory phase actions shall be made a matter of record in the Contractor's 
quality control documentation as required below. Subsequent to the 
preparatory phase and prior to commencement of work, the contractor shall 
instruct each applicable worker as to the acceptable level of workmanship 
required in his Contractor quality control plan in order to meet contract 
specifications. 

(2) Initial Phase. This phase starts as soon as a 
representative portion of the particular feature of work has been accomplished 
and shall include examination of the quality of workmanship and a review of 
control testing for compliance with contract requirements. The work shall be 
inspected for use of defective or damaged materials, omissions, and 
dimensional requirements. The Contract~ng Officer's Representative shall be 
notified at least 24 hours in advance of the initial phase. The inspection 
results shall be made a matter of record in the Contractor quality control 
documentation as required below. The initial phase shall be repeated for each 
new crew to work on site, or if acceptable standards of workmanship are not 
being met. 

(3) Follow-up Phase. Daily inspections shall be performed to 
assure continuing compliance with contract requirements, including control 
testing, until completion of the particular feature of work. Such inspections 
shall be made a matter of record in the Contractor quality control 
documentation as required below. Final follow-up inspections shall be 
conducted and all deficiencies corrected prior to the start of additional 
features of work. 

g. ~· 

(l) Testing Procedure. The contractor shall perform tests 
specified or required to verify that control measures are adequate to provide 
a product which conforms to contract requirements. The Contractor shall 
procure the services of an industry recognized testing laboratory or he may 
establish an approved testing laboratory at the project site. A list of tests 
which the Contractor understands he is to perform shall be furnished as a part 
of the Contractor quality control plan to the Contracting Officer. The list 
shall give the test name, specification paragraph containing the test 
requirements, and the personnel and laboratory responsible for each type of 
test. The Contractor shall perform the following activities and record and 
provide the following data: 

(a) Verify that testing procedures comply with contract 
requirements. 

(b) Verify that facilities and testing equipment are 
available and comply with testing standards. 
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(c) Check test instrument calibration data against 
certified standards. 

(d) Verify that recording forms, including all of the test 
documentation requirements, have been prepared. 

(2) Testing. 

(a) Capability Check: The Contracting Officer's 
Representative will have the right to check laboratory equipment in the 
proposed laboratory for compliance with the standards set forth in the 
contract specifications and to check the laboratory technician's testing 
procedures and techniques. 

(b) Capability Re-Check: If the selected laboratory fails 
the capability check, the Contractor will be assessed a charge of S250 to 
reimburse the Government for each succeeding re-check of the laboratory or the 
checking of a subsequently-selected laboratory. Such costs will be deducted 
from the contract amount due the Contractor. 

(c) Project laboratory: The Contracting Officer's 
Representative will have the right to utilize the Contractor's control testing 
laboratory and equipment to make assurance tests and to check the Contractor's 
testing procedures, techniques, and test results at no additional cost to the 
Government. 

(d) Transportation of samples for Testing: Costs 
incidental to the transportation of samples or materials shall be borne by the 
Contractor. Samples of materials for test verification and acceptance testing 
by the Government shall be delivered to the Corps of Engineer Division 
Laboratory, f.o.b., at the following address: 

For delivery by ma.il: 

Waterways Experiment Station 
P.O. Box 631 
Vicksburg, MS 39180-0631 

For other deliveries: 

Halls Ferry Road 

Vicksburg, MS 


h. Completion Inspection. At the completion of all work or any 
increment thereof established by a completion time stated in the Special 
Clause entitled "Commencement, Prosecution, and Completion of Work" or stated 
elsewhere in the specifications, the Contractor Quality Control System Manager 
shall conduct a completion inspection of the work and develop a 'punch list' 
of items which do not conform to the approved plans and specifications. Such 
a list of deficiencies shall be included in the contractor quality control 
documentation, as required by Paragraph i below, and shall include the 
estimated date by which the deficiencies will be corrected. The Contractor 

SC-16 (26-89) 

n 


D. 

D 

D 

D 

fl u 
rr 
ILl 



Quality control System Manager or his staf~ shall make a second completion 
inspection to ascertain that all deficiencies have been corrected and so 
notify the Contracting Officer's Representative. The completion inspection 
and any deficiency corrections required by this paragraph shall be 
accomplished within the time stated for completion of the entire work or any 
particular increment thereof if the project is divided into increments by 
separate completion dates. 

i. Documentation. 

(l) The contractor shall maintain current records of quality 
control operations, activities, and test performed including the work of 
suppliers and subcontractors. These records shall be on an acceptable form 
and indicate a description of trades working on the project, the numbers of 
personnel working, the weather conditions encountered, any delays encountered, 
and acknowledgement of deficiencies noted along with the corrective actions 
taken on current and previous deficiencies. In addition, these records shall 
include factual evidence that required activities or tests have been 
performed, including but not limited to the following: 

(a) Type and number of control activities and tests 

involved. 


(b) Results of control activities or tests. 

(c) Nature of defects, causes for rejection, etc. 

(d) Proposed remedial action. 

(e) Corrective actions taken. 

(2) These records shall cover both conforming and defective or 
deficient features and shall include a statement that supplies and.materials 
incorporated in the work comply with the contract. The Contractor shall 
furnish 3 legible copies of these records on a daily basis within 24 hours 
after date of report. 

j. Notification of Noncom~liance. The Contracting Officer will 
notify the Contractor of any noncompliance with the foregoing requirements. 
The Contractor shall, after receipt of such notice, immediately take 
corrective action. Such notice, when delivered to the Contractor or his 
representative at the site of the work, shall be deemed sufficient for the 
purpose of notification. If the Contractor fails or refuses to comply 
promptly, the Contracting Officer may issue an order stopping all or part of 
the work until satisfactory corrective action has been taken. No part of the 
time lost due to any such stop orders shall be made the subject of claim for 
extension of time or for excess costs or damages by the Contractor. 

SC-32. PERFORMANCE EVALUATION OF CONTRACTOR. 
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a. (The followinq clause is applicable to construction contracts as 
follows: 

l. 	 Contracts qreater than $500,000. 
2. 	 Contracts over $10,000 if any element of performance is either 

unsatisfactory or outstandiriq. 
3. 	 contracts of $10,000 or more that are terminated for default. 
4. ·Contracts of $100,000 or more that are terminated for convenience. 

b. The Contractor's performance will be evaluated upon final 
acceptance of the work. However, interim evaluation may be prepared at any 
time durinq contract performance when determined to be in the best interest of 
the Government. 

c. The format for the evaluation will be Standard Form 1420, and 
the Contractor will be rated either outstandinq, satisfactory, or 
unsatisfactory in the areas of Contractor Quality Control, Timely Performance, 
Effectiveness of Management, Compliance with Labor Standards, and Compliance 
with Safety Standards. The Contractor will be advised of any unsatisfactory 
ratinq either in an individual element or in the overall rating, prior to 
completinq the evaluation, and all Contractor conunents will be made a part of 
the official record. Performance Evaluation Reports will be available to all 
DOD Contractinq Offices for their future use in determining Contractor 
responsibility, in compliance with OFARS 36.201 (c)(l). 

SC-33. CONTAMINATION OF WATER. In addition to the requirements set 
forth in 2A-8, Protection of Water Resources, the contractor shall take 
positive protective measures to prevent spillage of potential pollutant 
materials such as fuel, emulsion materials, chemicals etc., from storage 
containers or equipment, into lakes or tributary waters. such positive 

.protective measures ~ay include, but not limited to, the following: 

(1) A berm enclosure of sufficient· capacity·to contain such 

materials. 


(2) Security measures to prevent acts of vandalism which could 

result in spillage of such materials (fences, guards, etc.). 


(3) Storage of such materials in an area where the terrain 

would preclude leakaqe into lake or tributary waters. 


(4) Utilization of secure Government storage areas if the 

contracting Officer indicates such space is available. No storage past 

immediate needs (2 days) without the consent of the Contracting Officer. 


The 	Contractor· shall submit his proposals for implementing the above 
provisions in accordance with 2A-6, Implementation. 

SC-34. EQUIPMENT OWNERSHIP AND OPERATING EXPENSE SCHEDULE. 
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(a} Allowable cost for construction and marine plant and 
equipment in sound workable condition owned or controlled and furnished by a 
contractor or Subcontractor at any tier shall be based on actual cost data for 
each piece of equipment or equipment groups of similar serial and series for 
which the Government can determine.both ownership and operating costs from the 
contractor's accounting records. When both ownership and operating costs 
cannot be determined for any peice of equipment or groups of similar serial or 
series equipment from the Contractor's accounting records, costs for that 
equipment shall be based upon the applicable provisions of EP 1110-1-8, 
"construction Equipment OWnership and operating Expense Schedule Region V". 
Working conditions shall be considered to be average for determining equipment 
rates using the schedule unless specified otherwise by the Contracting 
Officer. For equipment not included in the schedule, rates for comparable 
pieces of equipment may be used or a rate may be developed using the formula 
provided in the schedule. For forward pricing, the schedule in effect at the 
time of negotiations shall apply. For retrospective pricing, the schedule in 
effect at the time the work was performed shall apply. 

(b} Equipment rental costs are allowable, subject to the 
provisions of FAR 31.lOS(d)(ii) and FAR 31.205-36 substantiated by certified 
copies of paid invoices. Rates for equipment rented from an organization 
under common control, lease-purchase or sale-leaseback arrangements will be 
determined using the schedule except that rental costs leased from an 
organization under common control that has an established practice of leasing 
the same or similar equipment to unaffiliated lessees are allowable. Costs 
for major repairs and overhaul are unallowable. 

(c) When actual equipment costs are proposed and the total 
amount of the pricing action is over $25,000, cost or pricing data shall be 
submitted on Standard Form 1411, "Contract Pricing Proposal Cover Sheet." By 
submitting cost or pricing data, the Contractor grants to the Contracting 
Officer or an authorized representative the right to examine those books, 
records, documents and other supporting data that will permit evaluation of 
the proposed equipment costs. After price agreement the Contractor shall 
certify that the equipment costs or pricing data submitted are accurate, 
complete and current. 

(d) This does not apply to terminations. See 49.113(100) and 
FAR Part 4.9. 

SC-35. NOT USED. 

SC-36. ORDER AND COORDINATION OF WORK. The Contractor may start and 
complete the work in such order and sequence as he may desire subject to 
compliance with the following paragraph: 

(1) River closure must be coordinated with United States Coast 
Guard two weeks prior to beginning of work so proper notices can be prepared. 

SC-37. CONTINUING CONTRACTS (1985 JAN HQ USACE). EFARS 52.232-10001. 
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a. This is a continuing contract, as authorized by Section 10 of 

the River and Harbor Act of September 22, 1-922 (33 u.s. COde 621). The 

payment of some portion of the contract price is dependent upon reservations 

of fUnds from future appropriations. The responsibilities of the Government 

are limited by this clause, notwithstanding any contrary provision of the 

•payments Under Fixed-Price construction contracts• clause or any other clause 
of this contract, by issuing an adml.nistrative change order to the contract. 

b. (1) The sum of $600,000 has been reserved for this contract and 
is available for payments to the contractor during the current fiscal year. 
It is expected that congress will make appropriations for future fiscal years 
from which additional funds will be ~eserved for this contract. 

(2) Failure to make payments in excess of the amount currently 
reserved, er that may be reserved from time to time, shall net entitle the 
contractor to a price adjustment under the terms cf this contract, except as 
specifically provided in paragraphs d and e below. No such failure shall 
constitute a breach of this contract, except that this provision shall not bar 
a breach-of-contract action if an amount finally determi.ned to be due as a 
termination allowance remains unpaid fer one year due solely to a failure to 
reserve sufficient additional funds therefor. 

c. (1) The Government may at any time reserve additional funds for 
payments under the contract if there are funds available fer such purpose. 

·The 	Contracting Officer will promptly notify the contractor of any additional 
funds reserved for the contract by issuing an administrative change order to 
the contract. 

(2) If earnings will be such that funds reserved for the 
contract will be exhausted before the end of any fiscal year, the Contractor 
shall give written notice to the Contracting Officer of the estimated date of 
exhaustion and the amount of additional funds which will.be needed to meet 
payments due or to become due under the contract ·during that fiscal year. 
This notice shall be given not less than 45 nor more than 60 days prior to the 
estimated date of exhaustion. 

d. (l) No payments will be made after exhaustion of funds except 
to the extent that additional funds are reserved for the contract. The 
contractor shall be entitled to simple interest on any payment that the 
contracting Officer determines was actually earned under the terms of the 
contract and would have been made except for exhaustion of funds. Interest 
shall be computed from the time such payment would otherwise have been made 
until actually or constructively made, and shall be at the rate established by 
the Secretary of the Treasury pursuant to Public Law 92-41, 85 STAT 97, for 
the Renegotiation Board, as in effect on the first day of the delay in such 
payment. 

(2) Any suspension, delay, or interruption of work aris~ng from 
exhaustion or anticipated exhaustion of funds shall not constitute a breach of 
this contract and shall not entitle the Contractor to any price adjustment 
under the "Suspension of Work" clause or in any other manner under this 
contract. 
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(3) An equitable adjustment in performance time shall be made 
for any increase in the time required for performance of any part of the work 
arising from exhaustion of funds or the reasonable anticipation of exhaustion 
of funds. 

e. If, upon the expiration of sixty (60) days after the beginning 
of the fiscal year following an exhaustion of funds, the Government has failed 
to reserve sufficient additional funds to cover payments otherwise due, the 
Contractor, by written notice delivered to the contracting Officer at any 
time before such additional funds are reser\.ed, may elect to treat his right 
to proceed with the work as having been terminated. such a termination shall 
be considered a termination for the convenience of the Government. 

f. If at any time it becomes apparent that the funds reserved for 
any fiscal year are in excess of the funds required to meet all payments due 
or to become due the Contractor because of work performed and to be performed 
under the contract during the fiscal year, the Government reserves the right, 
after notice to the Contractor, to reduce said reservation by the amount of 
such excess. 

SC-JS. AS-BUILT DRAWINGS. 

a. "As-Built" Contract Drawinas. The Contractor shall maintain a 
separate set of full-size contract drawings, marked up in red, to indicate 
as-built conditions. Each as-built contract drawing shall include the 
Contract Number (DACW43-XX-C-XXXX) associated with the contract. These 
drawings shall be maintained in a current condition at all times until 
completion of the work and shall be available for review by Government 
personnel at all times. All variations from the contract drawings, for 
whatever reason, including those occasioned by modifications, optional 
materials, and the required coordination between trades, shall be indicated. 
These variations shall be shoWn in the same general detail. utilized in the 
contract drawings. Upon completion of the work, the marked-up drawings shall 
be furnished to the Contracting Officer prior to acceptance of the work. The 
Government will withhold two percent of the total bid price of the items for 
which as-built contract drawings have not been submitted. 

SC-39 THRO SC-41. NOT OSED. 

SC-42. MEANS OF ESCAPE FOR PERSONNEL QUARTERED OR WORKING ON FLOATING 
PLANT. Two means of escape shall be provided for assembly, sleeping, and 
messing areas on floating plants. For areas involving 10 or more persons, 
both means of egress shall be through standard size doors opening to different 
exit routes. Where 9 or fewer persons are involved, one of the means of 
escape may be a window (minimum dimensions 24-inch by 36-inch) which leads to 
a different exit route. Refer to Section 26 of EM 385-1-l. 

SC-43. EMERGENCY ALARMS AND SIGNALS. 
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a. Ala;ms. Emergency alarms shall be installed and maintained on 
all floating plant requirinq a crew where it is possible for either a 
passenger or crewman to be out of sight or hearing from any other person. The 
alarm system shall be operated from the primary electrical system with standby 
batteries on trickle charge that will automatically furnish the required 
energy during an electrical-system failure. A sufficient number of signaling 
devices shall be placed on each deck so that the sound can be heard distinctly 
at any point above the usual background noise. All signaling devices shall be 
so interconnected that actuation can occur from at least one strategic point 
on each deck. 

b. Signals. 

(l) Fire Alarm Signals. The general fire alarm signal shall be 
in accordance with paragraph 97.lJ-lSb of the coast Guard Rules and 
Regulations for Cargo and Miscellaneous Vessels, Subchapter I, 1 Sep 77 
(CG 257). 

(2) Abandon Ship Signals. The signal for abandon ship shall be 
in accordance with paragraph 97.13-lSc of reference cited in (1) above. 

(3) Man-overboard Signal. Hail and pass the word to the 
bridge. All personnel and vessels capable of rendering assistance shall 
respond. 

SC-44. MOORING LINES. Eye loops on mooring lines will be equipped with 
beckets or handling ropes to protect the hands of deckhands. 

SC-45. MISPLACED MATERIAL (1965 JAN). DFARS 252.236-7006. Should the 
Contractor, during the progress of the work, lose, dump, throw overboard, 
sink, or misplace any material, plant, machinery, or appliance, which in the 
opinion of the Contracting Officer may be dangerous to or obstruct navigation, 
the Contractor shall recover and remove the same with the utmost dispatch. 
The Contractor shall give immediate notice, with description and location of 
such obstructions, to the Contracting Officer or inspector, and when required 
shall mark or buoy such obstructions until the same are removed. Should he 
refuse, neglect, or delay compliance with the above requirements, such 
obstructions may be removed by the Contracting Officer, and the cost of such 
removal may be deducted from any money due or to become due the Contractor, or 
may be recovered under his bond. The liability of the Contractor for the 
removal of a vessel wrecked or sunk without fault or negligence shall be 
limited to that provided in Sections 15, 19, and 20 of the River and Harbor 
Act of 3 March 1899 (33 u.s.c. 410 et seq.). 

sc-46. SIGNAL LIGHTS. The Contractor shall display signal lights and 
conduct his operations in accordance with the General Regulations of the 
Department of the Army and of the Coast Guard governing lights and day signals 
to be displayed by towing vessels with tows on which no signals can be 
displayed, vessels working on wrecks, dredges, and vessels engaged in laying 
cables or pipe in submarine or bank protection operations, lights to be 
displayed on dredge pipe lines, and day signals to be displayed by vessels of 
more than 65 feet in length moored or anchored in a fairway or channel, and 
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the passing by other vessels of floating plant working in navigable channels, 
as set forth in commandant u.s. coast Guard Instruction Ml6672.2, Navigation 
Rules: International-Inland (Comdtinst Ml6672.2) or 33 CFRSl Appendix A 
(International) and 33 CFR 84 through 33 CFR 89 (Inland) as applicable. 

SC-47. INSPECTION FACILITIES. 

a. In order to facilitate inspection, the contractor will be 
required, without additional cost to the Government: 

{l) To furnish, on the request of the contracting Officer or 
any inspector, the use of such boats, boatmen, laborers, and material forming 
a part of the ordinary and usual equipment and crew of the plant as may be 
reasonably necessary in inspecting and supervising the work. 

(2) To furnish, on the request of the contracting Officer or 
any inspector, suitable transportation from all points on shore designated by 
the contracting Officer to and from the various pieces of plant. 

b. Should the Contractor refuse, neglect, or delay compliance with 
these requirements, the specific facilities may be furnished and maintained by 
the Contracting Officer, and the cost thereof will be deducted from any 
amounts due or to become due the Contractor. 

SC-48. STONE SOURCES. 

a. On the basis of information and data available to the 
Contracting Officer, stone meeting the quality requirements of these 
specifications has been produced from the sources listed at the end of these 
Special Clauses. 

b. Stone may be furnished from any of the currently listed sources 
or, at the option of the Contractor, may be furnished from· any other source 
designated by the Contractor and accepted by the Contracting Officer, subject 
to the conditions hereinafter stated. 

c. It is the Contractor's responsibility to determine that the 
stone source or combination of sources selected are capable of supplying the 
quantities and gradation needed and at the rate needed to maintain the 
scheduled progress of the work. 

d. After the award of the contract, the Contractor shall designate 
in writing only one source or one combination of sources from which he 
proposes to furnish stone. If the Contractor proposes to furnish stone from a 
source not currently listed, he may designate only a single additional source 
for stone. Samples for acceptance testing shall be provided as required by 
2D-3.2. If a source for stone so designated by the Contractor is not accepted 
for use by the Contracting Officer, the Contractor may not propose other 
sources but shall furnish the stone from a source listed at no additional cost 
to the Government. 
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e. Acceptance of a source of stone is not to be construed as 
acceptance of all material from that source~ The riqht is reserved to reject 
materials from certain locali:ed areas, zones, strata, or channels when such 
materials are unsuitable for stone as determined by the contracting Officer. 
Materials produced from a listed or unlisted source shall meet all the 
requirements of SECTION 20, of the Technical Provisions of these 
specifications. 

SC-49. NOT USED. 

SC-50. VARIATIONS IN ESTIMATED QUANTITIES - SUBDIVIDED ITEMS. ERARS 
l2.402(100)(JOL 89). The Variation in Estimated Quantities clause is 
applicable only to Items No. lb. 

a. Variation from the estimated quantity in the actual work 
performed under any second or subsequent subitem or elimination of all work 
under such a second or subsequent subitem will not be the basis.for an 
adjustment in contract unit price. 

b. If the quantity of work performed under the second subitem or 
any subsequent subitem under Item No. lb exceeds 115 percent or is less than 
as percent of the estimated quantity of any such subitem, and if such 
variation causes an increase or a decrease in the ti.me required for 
performance of this contract, the contract completion time will be adjusted in 
accordance with the Contract Clause FAR 52.212-11, entitled, "Variation in 
Estimated Quantities". 

SC-51 AND SC-52. NOT USED. 

SC-53. MOBILIZATION A.~ DEMOBILIZATION PAYMENT ITEM NO. la. (DEC 
1985). DFARS 252.236-7009(b) 

a. All costs connected with the mobilization and· demobilization of 
all of the Contractor's plant and equipment will be paid for at the contract 
lump sum price for this item. Sixty percent (60%) of the lump sum price will 
be paid to the Contractor upon completion of his mobilization at the work 
site. The remaininq forty percent (40%) will be paid to the Contractor upon 
completion of demobilization. 

b. In the event the Contracting Officer considers that the amount 
in this item (60\) which represents mobilization and (40\) which represents 
demobilization does not bear a reasonable relation to the cost of the work in 
this contract, the Contracting Officer may require the contractor to produce 
cost data to justify this portion of the bid. Failure to justify such price 
to the satisfaction of the Contracting Officer will result in payment of 
actual mobilization costs, as determined by the Contractinq Officer at the 
completion of mobilization, and actual demobilization costs, as determined by 
the Contracting Officer at the completion of demobilization, and payment of 
the remainder of this item in the final payment under this contract. The 
determination of the Contracting Officer is not subject to appeal. 

SC-54 TERU SC-61. NOT USED. 

SC-24 (26-89) 

J.•.-).. 
~ 

0 



SC-62. AVAILABILITY OF COMMERCIAL SPECIFICATIONS, STANDARDS, ANO 
DESCRIPTIONS. These specifications, standards, and descriptions are not 
available from Government sources. They may be obtained from the publishers 
listed below. See Paragraphs 24 and 25 of the Instructions to Bidders for the 
availability of non-commercial specifications. 

May Be Obtained From 

Corps of Engineers. o.s. Army <CRD-Cl 
(To be obtained from U.S. Army Enqineers 
Waterways Experiment Station 
ATTN: Publications Distribution 
P. O. Box 631, Vicksburg, MS 39180) 

Corps of Engineers. U.S. Army <EM> 

(To be obtained from Superintendent of Documents, 

U. s. Government Printing Office 

Washinqton, DC 20402) 


SC-25 (26-89) 

xxx 
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Specification 
Paragraph Number 

SC-19 

a. 

b. 

c. 

d. 

SC-29 

SC-31 

2A-6 

SUBMITrALS REQUIRED WITHIN lS DAYS 
AFTER RECEIPT OF NOTICE OF AWARD 

Description of Submittal 

ACCIDENT PREVENTION PROGRAM 

An executed I.MV Ferm 358R, Administrative Plan 

An executed LMV Form 359R, Job Hazard Analysis 

A copy of Company Policy statement of Accident 
Prevention 

An executed LMV Form 414R, Fuel Oil Transfer 

REQUIRED INSURANCE CERTIFICATION 

QUALITY CONTROL PLAN 

ENVIRONMENTAL PROTECTION PLAN 





--

r 

. ..) 

• 
0 " 

-fr:\;::=:=======================================================~' va•• vr.•­, ...,., -
·:==.. 

• v•' 
Iva~.=­

8 V•' 

IV•~= 

~~J­

~ 	

U.S. ARMY 
CORPS Of ENGINEERS • ST. LOUIS (>ISTRICT 

··,·LSAFETY IS A JOB REQUIREMENT 
THIS CONTRACT HAS OPERATED WITHOUT A 

LOST TIME INJURY SINCE Cm:::J .Cll!!lmCJ CJDC) 

CONTRACT TIME STARTED cn0 ClmBDCJ c:mc:l 

TOTAL LOST TIME INJURY DAYS 

NAME OF CONTRACTOR 
ADDRESS 

··-o-

ELEVATION 

.. 

II 

:: ~ 
II 
u_ 

~·••r•_,...,_ 

••• 

fNOINEER CA6JU pnAIL~;~·E:..... ..... .. .1 
t..J ~··--<­ -L 

~ 

>
I .-.. 

-, -..o,:., 
t. WMI~ llv.u. CUllTllUCI AMI lllAIHl.utt A OUl'IAal lllH .o\ll lttOWN 

I 	 AU IKPOt«ll IUllfM:fl It-.&. II WlllH ffOOll fllllNI 

I 	 IHQlflUll CAtlll •w.L It llR OCtALI flJlll ..tilO ff eoYlllHlolfHl NAW 

ll UUO IN Lilli 0# UWI OUAIL . 

.. u GA. '"'"...:JAL MAY. UMO ... Lilli Of' •uwooo. 

SCALE: NONE 

I APR 1111 

U Ii. AttMV INOINlCtt OIUHICl. 
C:Oftf'l> Of INGINlCH• 

SAFETY SIGNlil.CJIOH C·C 

...J 

'----------------------------------------------------------------------------------...~---------------------­
.. ,,.,,, 	 I 
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Visual Acquity Depth Perception Peripheral Vision 

6. EARS: Is there evidence of disease, or injury: Right ear Le!t ear 

Audiogram: 	 Attach copy, signed by a qualified physician, showing the results of the threshold of hearing for a 
mitlimum of six frequencies between 200 and 8,000 hertz.• 

7. NOSE: 

8. MOUTH AND THROAT: 

9. 	 BLOOD PRESSURE: Systolic: Is organic: heart disease present? 

MM. HG. Diastolic Yes 0 No 0 


Pulse rate; Sitting Immediately after exercise (unless contra-indicated) 

Two minutes after exercise 


Cardiac: reserve (Good, Fair, or Poor). 


10. 	 LUNGS: Rigttt Left History of tuberculoses: Yes 0 No 0 
1£ yes, how long has disease been arrested? 

If there is history of tuberculoses, is any type of collapse therapy being received at present? Yes. 0 No 0 
1£ yes, give full details under remarics. 

Is medical supervision necessary? Yes 0 No 0 
If X-ray is made, give report under remarks. 

lL 

12 

13. 

14. 

lS. 

Spriogram: FVC FEVT FEF 

HERNIA: Yes 0 No 0 
If yes, name variety (inguinal, ventral, femoral, post-operative, etc) 
1! oresent, is it SUQQOrted by a weU-fittinQ; truss? Yes n No n 
Any history of epilespy, diabetic:, hypertension, venereal, or other disease that would affect safe operation of equipment? 

Yes 0 No 0 

Any deformities, atrophies or other abnormalities that would affect safe operation of equipment? 

Yes 0 No 0 
The individual (is) (is not) subject to fainting spells. 

REMARKS: 

In my opinion, the incumbent (is) (is not) physically qualified to operate safely the equipment indicated. 

(Examining Physician) (Date) 

Previous editions may be used. 

MEDICAL EXAMINATlON FOR EQUIPMENT OPERATOR 
1. EMPLOYER: 

2 NAME OF INDIVIDUAL: 	 3.I 
4. EQUIPMENT OPERATED: 

s. EYES: 	 Withoat glasses 

DISTANT VISION (SNELLEN): 20 20 

Rigbt Left 

DATE OF BIRTH: 

With glasses 

20 20 

Right - Left 

L 

­
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ACCIDENT PREVENTJON PROGRAM 
ACMINISTRATlVE PLAN 

Will i1lon.. \0 correct aafety huarda d•tectld by the eo,,,. i~ =-end&Ol•. but & poor suoatitute for a i:io•itiw pro9rt11 
that p,..._,..ta or detecta Md c:or.-.cta !Mazard.. 

I 

L 

'\ 
\ 

~ 

'-. 

Contrac:tor Contnc't .... i Mo. Cate 

1 2 t3 
Project Syoertnten~t Shifts/day Hours/sai ft Maxi111U111 emcaloy..s/sni ft 

4 s Sa. 5b 
Superintartdent•s trainin9 in Co'°"" aafety raqui,._.t. 

6 ., 

Major Units of Equii:--t 

7 
~o will in~ec:t equi~t? ln.-ctor' s quaJ i fi cations lns.,ection frequency? 

8 Sa 8b 
W'lo is re~sibl• for oe»enton' pily•i cal s? L.ocation of all records Cay and hour "'"ly safety 

1Metin9 

9 10 11 
~ is ~sibl• for ~loyee trainin9? alto •i 11 ot"i•t n.. 911C»ioyees? 

12 13 
Wto is re~aibl• for cl~p? w,.,.. •i11 drinking ..ter be obtained? 

14 15 
Wto •i 11 inYeati;ate accid1Wtts? WtO is r~sible for providin9 per.sonal ~rotective equiprwent? 

16 17 
._. Doctors. Kos;iitals & ~l•c• serYicas with 1lftCrl arrangeents l'lave been made for this contract• 

l:bc:tor Has;iital AraOulence 

18 18a tRb 
Wtat fom of ~nication •i 11 be used to sunmon 4lllOU l anc:a ? 

!8c 
- --

fll'ORMLMV 
. 

35S-R i::tRl!:VIOUS &:CITIONS .ARE oesOl..S:T&.1 NOV 711 

I 
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ACCIDENT PREVENTION PROGRAM 
JOB HAZAffO ANALYSIS 

2. Project1. Contract No. 3. Facility 

4. Date 5. Location 6. E5timated Start Date 

7. Item 8. Phase of Work 9. Safety Hazard 10. Precautionary Action Taken 

11. Contractor (Signature & date) 

12. Report discussed with con tr actor /superintendant on 13. 	 Contracting Officer (Signature & date) 
or 

Contracting Officer Representative . 

Area/Re$.ident Engineer (Signature) 

LMV ~~RS) 359-R PREVIOUS EC'TIONS ARE OBSOLETE. 



27 

·r,,. of certi fic:at• 
M...• of first aid att8ndants ft&wino certificat.. 1nd ...iratioa date 

19 
121 

llo. Ratino 

Fi,.. Fi<ifttiM 
r.,,. 

Eaui-t 

Location 

19" 
2.2 First 

llo. 

Aid Kit
Ty0e 

a 

~fot, 

llo. 

. 

._. of u.S.C.'9 1'em..a boat oe>entors. 
type l i cm• l est i ration data 

20 

23 ....... Ftcil ities 


Typello. 

Toi 1ets 
Ty,. 

~t fl...O'• or ci:..Ouetible 1 iquid• or ouu •• 11 be en job si tet 

2S 
\!here -0 ho• •i 11 n..-.1•• and c:ClllOuatibl• be stand? 

%6 
....., •i 11 be nasoonaibl• for inacteetion Md .ainte•ce of fire fi;fttino equiplll9ftt? 

If th• ~,. ha • publ isned stat.-st of safety _pol icy, pt.... tran•it a c:opy with the ,..turn of your Accident 
Pr..,..tion Pl"Q9r-. 

On a MC)e.rate IMet _.it your propaMd 1 ayout of t•oorary buildinos .,.d faciliti .. ( includino subc:ontractorsJ Ind 
traffic; patterns inc1..ain9 ~esa ,,,.Os. h.,1 l"Qeds. R.R.s. uti 1 i ti ... etc. 

lh. 
(~yJ 

inaoect ions and hazard control throughout th• t•nw of this c:ontrw:t. 

will 

Hr./Hs. 

pursue a poai tive pro;,.. of training. 

l\aa the ru;ionsibility Md authority for enfon:ino th... 

Contractor's signat~r• dllt• C.O. or C.O. R. ai enature date 

28 
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ACC:OENT ?REVENTtCN PROGRAM 
FUEL OIL TRANSFER - FLOATING PLANT 

U.S. Army Engineer 0 ivision, Lower Mississippi Valley 

Contndor Contract Name &Nurncer Date 

3 
Officar in Charge of Fuel Transfer 

4 

Name of Vessel 

4a 

Fuet to be Transferred 

4b 

Harne ot Vessel 

5 

Names ot Qualified Tankermen 

5a 

Type of Certification 
and e~iration date 

Sb 
Name ot Vessel 

6 

Type of fill nozzle 
or connection on Vesset 

6a 

t.ocation of 
nu pipes ooeninp 

t.acation 
of vents ooenings 

Sc 

Typ'.e. runcer, and size of fire flgt'ltlna equipment to be available durina fuet transfer operations. 

7 

Sequential steps to be followed when takint on tUet. 

8 

Contractor's Sigrature Date C.O. or C.O.R. Signature Cate 



DIKE STONE AND REVETMENT STONE SOURCES 1 Nov. 1989 

ST. LOUIS DISTRICT 

Source No. Producer MRM• Lat Long 

l. West Lake Quarry, Grays Point, Mo. 47.0 37N 89W 

2. West Lake Quarry, Neely's Landing Mo 71.S 37N 89W 

3. Tower Rock Stone Co. Ste Genevieve Mo 127.6 38N 90W 

I 
L­ 4. Plattin Quarry, Ste. Genevieve, Mo. 139.0 38N 90W 

s. Bussen Quarry, Glenn Park, Mo. 155.5 38N 90W 

6. Mississippi Lime Quarry, Ste. Genevieve, Mo. 155.0 38N 90W 

·7. West Lake Quarry, Sulphur Springs, Mo. 156.0 38N 90W 

s. Bussen Quarry, St. Louis County, Mo. 168.0 38N 90W 

9. West Lake Quarry, Plant No. 2 90W 
Fort Bellefontaine, Mo. 

I ........... 

10. Central Stone co. Ft. Bellefontaine, Mo. 7.0** 38N 90W 

11. West Lake Quarry, Golden Eagle, Ill. 228.S 38N 90W 

12. Meyer Quarry, Batchtown, Ill. 241.0 38N 90W 

13. Wayne Smith Quarry, Louisiana, Mo. 281.0 39N 91W 

14. Riverview Quarry, St. Louis County, Mo. 17 .O** 38N 90W 

15. Anna, Quarry, Anna, Ill. 37N 89W 

16. Bussen Quarry, Eureka, Mo. 38N 90W 

17. Calender Quarry, Pittsfield, Ill. 39N 90W 

18. Central Stone Quarry, #1, Huntington, Mo. 39N 91W 

19. Central Stone Quarry, #9, Perry, Mo. 39N 91W 

20. Central Stone Quarry, Florence, Ill. 39N 91W 

21. Charles Stone co., Cypress,Ill. 37N 89E 

L 22. Charleston Stone Co., Charleston, Ill. 39N aaw 

23. Columbia Quarry, #1 Columbia, Ill. 38N 90W 

I 
L 24. Columbia Quarry, #8 Ullin, Ill. 37N 89W 

1 



RIVER GAG[ INFORMATIOU - MlSSISSlrrr RIVEJ'~. ALTON. 11.LINOIS, TO murn OF OHIO RIVER 

GAGf. W\M[ 

RIVER 
HILE 

GAGE 
ZERO 
1929 
ADJ. 

FLOOD 
STAGE 

LOH OF RECORD 

DATE STAGE 

HIG~ OF RECORD 

DATE STAGE 

ACCUHULATIVE 
HEAN THRU 1980 

YEARS OF 
RECORO .., VALUE 

Alton (Tailwater) 202. 7 l 
Hartford 196.8 L 
Chain of Rocks (Water Pl) 190. 4 R 
Chain of Rods · 

o.oo 
0.00 

313.91 

417 
417 
101 

2/29/64 
I 2/29/64 

2/4-6/77 

*395.95 
*395.85 
* 80.4 

4/28/73
4/28/73 
4/28/73 

432.15 
431.20 
115.4 

17 
11 
17 

405.JO 
404.34 

86.43 

(Tailwater) 
Locks 27 (Tailwater) 
St. Loui~ (Market St.)
Engineer Depot 
Jefferson Barracks 
Waters Point 
Selma 
Brickeys 
Little Rock Landing 
Chester 
Bisr.ori Landin<] 
kP.d Roe k Land irig 
GrM~d Tm-wr 
~·~c.ic ::d sin ~pr i ngs 
(?.j1t~ Girardeau ( 6) 
Cr.1ys !>cint 
I heLf~S 
Coun~ufei ~ RJtk 
C:.iuiffi::rce 
Prict Landir.g 
Tho:i1p5c.n Landin~ 
her.:i1ridge (2} 
01rd~ Point 
Ca 1 ro 

190.3 t 0.00 
135.1 La 0.00 
179. 6 R 379.94 
176.6 R 379.58 
168. 7 R 377. 69 
158. 5 R 370.39 
145.8 R 0.00 
136.0 R 357.78 
125. 5 R 213. 79 
1C9. 9 L 341.05 
100. 8 R 334. 11 

94.1 R 328.92 
Bl .9 l 321.93 
66. 3 R 313.89 
52 IR 3 CYt .65 
46. 3 R 301 . 18 
43. 7 L 300.00 
42. 3 R 304.35 
39. 5 R 301.83 
20.2 R 299.75 
20.2 R 0.00 
13.2L 282.83 
2.0 R 274.53 
~.o (5) 210.47 

N/A 9/25/76 
N/A 1/1/64 

30 1/16/40
29 1/16/40 
26 (1)
27 . 1/19/77 

390 1/20/77
26 1/1/64 

163 1/21/77 
27 1/2/64 
29 1/1/64 
31 1/2/64 
28 1/21/ 40 
28 l /22/ 40 
32 1/15/09 
25 l/15/09 
33 1/15/09 
24 1/2/64 
2.\ . l/21/40 
24 1/4/64 

319 1/22&23/40 
34 12/14/37 
38 . 1/6/40 
44 . 12/24/1871

(llankfull) 

389.1 
376.18 
- 6.2 - 6.5 
- 7.8 
- 6.5 
356.9 
- 5.4 
133.o 
- 4.3 
- 0.9 
- 0.5 
- 0.5 

0.62 
0.6 
0.2 
0.88 

- 3.2 
- 3. 1 
- 8.8 
285. 78 
- 2. 1 
- o. 1 

l.O 

Spring 1979 ** 
4/28/73 426.30 

4/28&.29 /73 ~3·3 

44f2'9o/ll 1:1 
38.7 

4/29/73 40.45 
4/29/73 404.12 
4/29/73 E 40.45 
4/29/73 177. 50 
4/30/73 43.32 
4/30/73 45.35 
4/30/73 47.8 
4/30/73 47.4 
5/1/73 E 44.6 
5/1 /73 45.6 

5/1&2/73 44.5 
4/30/73 43.43 
4/17/79 38.3 
4/17 /79 38.7 
5/2/73 E 34.2 
4/16/79 331.5 
5/2/73 46.1 (3) 
2/4/37 54.6 
2/3&.4/37 59.51 

7 
29 

119 
86 
70 
88 
15 
66 
85 
89 
46 

. 64 
94 
65 
83 

101 
39 
41 
79.5 
44 
47 
57 
47 
N/A 

(4) 

391.51 
391.06 

10.93 
9.86 .· 
8.57 

3J2:U 
10.08 

147.92 
10.85 
12.93 

:...14.46 
14.09 
15.14 
16.25 
15. 72 
16.87 
11.62 
11.65 
8.29 

303. 72 
17 .12 
20.93 

N/A 

( 1 j 
( 2) 
(3) 
( 4) 
( ~) 

Jan 27 ar.d Jl, 1963; Jan l, 1964. 
Gdge ten1poradly discontinued. . 
Gage temporarily discontinued prior to 1973 flood. Val_ue and data glVen have been interpolated. 
Broken period of record. 
Miles upstn~a1a on Ohio Hiver from the confluence of Missi~~i~pi ~n~ Ohio: Rivers. . 

( 6) Hecor<l lltgh and Low Stages recorded at previous location and datum of 304.77 feet (N.G.V.D.). 
LoweBt stage reco1·ded afnce 1963, upon completion of the Chain of Rocke low-water dam. 

E 
L 
a 

Gage established ln 1974; upper llmlt of gage ls 410.0 
Estimated value 
Left Bank looking downstream R 
Mileage equivalent to 183.6L due to trail dike 184.2L. 

feet N.G.V.D. (higher stages may 

Right bank looking downstream 

have been reached). 
' 

Revt~~ lO Aug 
LMSE01_1(P) 
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25. Columbia Quarry, #9 Dupo, Ill. 

26. Stolle Quarry, Falling Springs, -Ill. 

27. Magruder Quarry, Troy, Mo. 

28. Perry c. Stone co., Perry co., Mo. 

29. Meyer Quarry, Old Monroe, Mo. 

30. Mississippi Lime Quarry,E Al.ton, Ill. 

31. Quality Stone co. Waterloo, Ill. 

32. Seminole Ag. Lime Co. Dexter, Mo. 

33. Smith Quarry, New London, Mo. 

34. South East Mo. Stone CO. cape Girardeau, Mo. 

35. Kaskaskia Stone co. Prairie OuRocher, Ill. 

36. Valley Dolomite, Bonne Terre, Mo. 

37. Williamsville Stone Co., Poplar Bluff, Mo. 

* Mississippi River Mile 

** Missouri River Mile 

38N 90W 

38N 90W 

JSN 90W 

37N 89W 

38N 90W 

38N 90W 

38N 90W 

37N 90W 

39N 91W 

37N 89W 

38N 90W 

37N 90W 

36N 90W 

2 
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INDEX 

DIV±SION 1 - GENERAL REQUIREMENTS 
1 ~ Par. Page
I No. Paraaraph Title No.!\..,., 

SEC'?ION 1A - TEMPORARY FIELD OFFICE 

1. scope lA-l 
2. Temporary Field Office lA-1 
3. Payment lA-2 
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ST. LOUIS STAGE RELATIONSttft>s TO OTHER GAGES {TAKEN FROM 1956-srPROFILES) 

EXAMPLE OF USE: "UNDER STABLE CONDITIONS, A READING OF 10 FEET ON THE 
ST. LOUIS GAGE SHOULD RESULT IHA READING OF 11.1 FEET 
ON THE CHESTER GAGE." 

GAGE NAME RIVER 
HILE 

GAGE 
ZERO 
1929 
ADJ 

Low-Water 
Ref. Plane 
-3.5 0.0 5.0 10.0 15.0 20.0 26.0 30.0 40.0 

Alton (Tailwater) 202.7 L 0.00 
Hartford 196.8 L o.oo 
Chain of Rocks 
Chain of Rocks 

(Pool) 190.4 R 313. 91 101.0 111.2 

(Tailwafer) 190.3 L 
Locks 27 Ta1lwater) 185. 1 l 
St. Loui£ (Market St.)179.6 R 

0.00 
0.00 

379.94 - 3.5 . 

388.8 
382.0 

o.o 
393.5 
386.6 

5.0 

396.5 
391.4 
10.0 

400.6 
396.5 
15.0 

404.9 
401.7 
20.0 

411.4 
408.0 
26.0 

414.8 
411.8 
30.0 

425.1 
422.7 
40.0 

Engineer Depot 
Jefferson Barracks 

176.8 R 
168.7 R 

379.58 
377. 69 

- 3:8 
- 4.6 

-
-

0.4 
1. 1 ­

4.7 
3.8 

9.6 
8.4 

14.6 
13.1 

19.5 
18.5 

25.1 
23.4 

29.1 
27.4 

38.4 
35.3 

Haters Point 150.5 R 370.39 - 3.0 0.5 5. 1 10. 1 14.6 19.3 24.7 28.5 36.3 
Selma 145.8 R 0.00 361.0 364.6 368.6 373.2 378.0 382.5 388.0 392.2 400.0 
Br\ck~ys 
Lit tl c Rock Lclnd1ng 
Chester 

136.0 R 
125.5 R 
109. 9 L · 

357.78 
213.79 
341. 05 

- 1.6 
135.4 
- 0.6 

1.9 
138.7 

2.6 

5.7 
143.5 

6.9 

10. J 
147.9 
11.1 

14.9 
152.5 

15. 5 

19.4 
157.5 
20.1 

24.6 
162.4 
26.5 

29.Z 
166.4 
30.l 

37.J 
174.4 
39.l 

Bishop Landing 
Red Rock Landing 
Grand Tower 

100.A R 
94 .1 R 
81. 9 L 

334.11 
328.92 
321.93 

. 1.3 
1.8 
3.0 

4.5 
5.5 
6.3 

8.6 
9.4 

10.2 

12.9 
14.l 
14.4 

17 .5 
19.2 
19.0 

22.2 
24.2 
23.5 

28.7 
30.8 
29.J 

32.6 
34.9 
32.6 

41.5 
4l. 7 
40.8 

MOC CJ sin Springs 
Cdpe Girardeau 
GrJ~·s Po 1 n t 
Thebes 
Counterfeit Rock 
Con1nerce 
Pr ice Landing 
Thompson Landing 
Beechrid9e 
Oirds Point 

66.3 R 
51. 9 R 
46.3 R 
43.1 
42.3 R 
39.5 R 
2a.2 n 
20.2 R 
13. 2 
2.0 R 

313.89 
304. 77 
301. 18 
300.00 
304.35 
301.83 
299.75 

0.00 
282.88 
274.53 

3.9 
5.1 

. 5. 1 
4.8 

- 0.3 
O.l 

- 5.8 
289.0 

1. 5 
3.4 

7.1 
8.4 
8. 1 
7.7 
2.5 
3.0 

- 2.4 
292.2 

5.6 
7.1 

11. 2 
13.0 
12.7 
12.2 
6.9 
7.2 
2.0 

295.S 
9.1 

10.5 

15. l 
16. 5 
16.0 
15. 7 
10.4 
11.l 
7.2 

301.2 
13.9 
15.5 

19.6 
20.5 
20. l 
19.6 
14.4 
15.4 
11. 5 

305.6 
18.2 
19.8 

24.5 
26.0 
25.6 
25.3 
20.1 
21.2 
17.J 

311.1 
23.9 
24.9 

29.7 
31.3 
31.3 
31.0 
25.8 
26.8 
24.7 

321. 7 
37 .o 
40.6 

33.4 
34.6 
34.5 
34.4 
29.2 
29.8 
27.6 

324.6 
41.l 
43.5 

40.7 
41.5 
40. 7 
39.9 
34.4 
34.8 
32.3 

329.5 
46.2 
48.5 

Cairo 2.0 270.6 
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PART II - TECHNICAL PROVISIONS 

SECTION lA - TEMPORARY FIELD OFFICE 

l. SCOPE. The work covered by this section consists of providing a 
temporary field office for use by the Government, complete. 

2. TEMPORARY FIELD OFFICE. 

2.1 General. As soon as practicable, but not later than lS days after 
the date established for commencement of work, the Contractor shall provide a 
temporary field office, located near the site of the work, for· use by the 
Government. The Contractor shall have the option of either constructing a new 
building for use as the temporary field office, or providing such facilities in 
an existing building, vessel, or trailer. 

2.2 New Building. In the event a new building is constructed for the 
t~porary field office, it shall contain approximately 200 square feet of clear 
floor space, and a minimum of 7 feet in headroom. It shall be equipped with 
approved electrical wiring, at least one double convenience outlet and the 
required switches and fuses to provide 110-120 volt power. It shall be provided 
with a work table, desk and chairs. The building shall be weatherproof and be 
supplied with heat and. air conditioning in season, a minimum of one door, 
electric lights, a telephone, a sufficient number of adjustable windows for 
adequate light and ·ventilation, and a supply of approved drinking water. 
Sanitary facilities shall be furnished in accordance with Section 03.B of EM 
385-1-1. The doors shall be screened and provided with dead bolt type locking 
devices, or be equipped with a padlock and heavy duty hasp bolted to the door. 
The windows shall be arranged to open and to be securely fastened from the 
inside. Glass panels in windows shall be screened and shall be equipped with 
bars or heavy mesh screen to prevent easy access. Any trailer or vessel 
furnished, or new building erected by the Contractor for a temporary field office 
shall be maintained by him during the life of the contract, shall remain his 
property, and shall be removed by him from the site of the work upon completion 
and acceptance of work under this contract. 

2.3 Existing Building. Vessel. or Trailer. In the event the temporary 
field office is provided in an existing building, vessel, or trailer, the 
Contractor shall furnish space, facilities and services equivalent to those 
specified in lA-2-2. and lA-2.4. 

2.4 Security Provisions. Adequate outside security lighting shall be 
provided. The Contractor shall be responsible for security of his equipment. 
In addition, the Contractor shall notify the appropriate law enforcement agency 
and request them to make periodic security checks of the field office. 
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3. PAYMENT. No separate payment will be made for furnishing, erecting, u 
maintaining or removing the temporary field office and all costs in connection 
therewith during the life of this contract shall be included in the contract 
prices for other work for which payment is provided. r Ju 
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6444D 
SECTION 2A - ENVIRONMENTAL PROTECTION 

1. SCOPE. The work covered by this section consists of furnishing all 
labor, materials and equipment and perfollning all work required for the 
prevention of enviro?1mental pollution during and as the result of 
construction operations under this contract. For the purpose of this 
specificationt enviro?Jmental pollution is defined as the presence of 
chemical, physical, or biological elements or agents which adversely affect 
human health or welfare; unfavorably alter ecological balances of importance 
to human life; affect other species of importance to man; or degrade the 
utility of the enviro?1ment for aesthetic and recreational purposes. The 
control of enviromnental pollution requires consideration of air, water, and 
la?ld, and involves noise, solid waste management and management of radiant 
energy and radioactive materials, as well as other pollutants. 

2. QUALITY CONTROL. 

2.1 General. The Contractor shall inspect all environmental protection 
operations for compliance with contract requirements and maintain records of 
his quality control for all operations, including but not limited to the 
following: 

(l) Disposal of cleared material aDd other debris. 

(2) Collection of trash, waste, garbage, oil, grease, chemicals, etc. 

(3) Level of smoke, dust, a?ld noise pollution resulting from each type 
of construction activity, and comparison with any pen?lissible levels 
established by laws or regulations. 

(4) Action taken to protect trees, vegetation, and wildlife habitat 
adjacent to construction areas. 

(5) Ob~iteration of temporary construction facilities. 

2.2 Reporting. · A copy of these records a?ld tests, as well as 
corrective action taken, shall be furnished to the Government daily. 

;. APPLICABLE REGULATIONS. In order to prevent, and to provide for 
abatement and control of, any enviromnental pollution arising from 
construction activities in the performance of this contract, the Contractor 
and his subcontractors shall comply with all applicable Federal, State, and 
local· laws, a.Ild regulations concerning enviro::cmental pollution control and 
abatement. 

4. NOTIFICATION. The Contracting Officer will notify the Contractor in 
writing of any non-compliance with the foregoing provisions and the action to 
be taken. The Contractor shall, after receipt of such notice, immediately 
take corrective action. Such notice, when delivered to the Contractor or his 
authorized representative at the site of the work, shall be deemed sufficient 
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for the purpose. If the Contractor fails or re!uses to comply promptly, the 
Contracting Officer may issue an order stopping all or part of the work until 
satisfactory corrective action has been taken. No part of the time lost due 
to any such stop orders shall be made the subject of a claim for extension of 
time or for excess costs or damages by the Contractor. 

5. SUBCONTRACTORS. Compliance with the provisions of this section by 
subcontractors will be the responsibility of the Contractor. 

6. IMPLEMENTATION. Within 10 days after receipt of notice to proceed, 
the Contractor shall: 

(l) submit in writing his proposals for implementing this section for 
environmental pollution control and disposal of debris; 

(2) meet with representatives of the Contracting Officer to develop 
mutual understandings relative to compliance with this provision and 
administration of the environmental pollution control program. 

7. PROTECTION OF LAND RESOURCES. 

7. l General. The lalld resources within the project bow:uiaries am 
outside the limits of permanent work performed under this contract shall be 
preserved in their present condition or be restored to a condition after 
completion of construction that will appear to be natural and not detract 
from the appearance of the project. The Contractor shall confine his 
construction activities to areas defined by the plans or specifications. The 
follov.i.ng additional requirements are intended to supplement a?ld clarify the 
requirements of Contract Clauses entitled "Protection of Existing Vegetation, 
Structures, Equipment, Utilities, and Improvements, "Operations a?ld Storage 
Areas", and "Cleaning Up.". 

7.2 Prevention of Landscape Defacement. Except in areas specified to 
be cleared, and as provided in 2A-7.3, the Contractor shall not deface, 
injure, or destroy trees or shr\lbs, nor remove or cut them without the 
approval of the Contracting Officer. Felling of trees shall be performed in 
such a manner as to avoid damage to trees to be left standing. Where trees 
may possibly be defaced, bruised, injured, or otherwise damaged by the 
Contractor's operations or equipment, he shall protect adequately such 
trees. Stone or earth that is displaced into uncleared areas shall 
be removed. Monuments aDd markers shall be protected before beginning 
operations near them. Any trees or other landscape feature scarred or 
damaged by the Contractor's equipment or operations shall be restored as 
nearly as possible to its original conditions at the Contractor's expense. 
Any trees which are damaged beyond restoration shall be removed and disposed 
of as directed in 2A-10. 

7.3 Tem~orary Excavation and Embankments. If the Contractor proposes 
to construct temporary roads or embankments and excavations for plant and/or 
work areas, he shall obtain approval of the Contracting Officer prior to 
start of such temporary work. No unauthorized road construction, excavation, 
or embankment construction (including disposal areas) will be permitted. 
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7.4 Post-Construction Cleanu"O or Obliteration. The Contractor shall 
obliterate all signs of temporary construct~on facilities such as haul roads, 
work areas, structures, foundations of temporary structures, stockpiles of 
excess or waste materials upon completion of construction. The Contractor 
will be required to restore the construction area to near natural conditions 
which will pemit the growth of vegetation. 

7.5 Recording and Preserving Historical and Archeological Finds. All 
items having any apparent historical or archeological interest which a.re 
discovered in the course of any construction activities shall be carefully 
preserved. The Contractor shall leave the archeological find undisturbed and 
shall immediately report the find to the Contracting Officer so that the 
proper authorities may be notified. 

8. PROTECTION OF WATER RESOURCES. 

8.1 Contamination of Water. The Contractor shall not pollute lakes, 
ditches, rivers, bayous, canals, waterways, or reservoirs with fuels, oils, 
bitumens, calcium chlor1de, insecticides, herbicides, or other similar 
materials harmful to fish, shellfish, or wildlife, or materials which may be 
a detriment to outdoor recreation. 

8.2 Dis"Oosal of Materials. The methods and locations of disposal of 
materials, wastes, effluents, trash, garbage, oil, grease, chemicals, etc., 
within the right-of-way limits shall be such that harmful debris will not 
enter lakes, ditches, rivers, bayous, canals, waterways, or reservoirs by 
erosion, and thus prevent the use of the area for recreation or present a 
hazard to wildlife. 

9. JANITOR SERVICE. The Contractor shall furnish daily jani toria.l 
services for the office on floating plant on the project site and perform any 
required maintenance of facilities and grounds during the entire life of the 
contract. Toilet facilities shall be kept clean and sanitary at all times. 
Services shall be performed at such a time and in such a manner to least 
interfere with the operations but will be accomplished only when the floating 
plant is in daily use. 

10. DISPOSAL OF CLEARED MATERIAL AND OTHER DEBRIS. 

10.l General. All debris resulting from construction operations on 
this contract may, at the Contractor·s option, be disposed of by burying or 
removal from the site. The Contractor shall make a reasonable effort to 
utilize the latter method to channel materials of value resulting from 
clearing operations into beneficial use. 

10.2 Burying. If the Contractor elects to bury the debris, the area 
available for burial will be between the landward edge of the paving and the 
landward clearing limit. No material shall be buried within 20 feet of any 
standing ti:n.ber or within 10 feet of the top of bank. All material disposed 
of in such manner shall be covered with a minimum of 18 inches of earth. 
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SECTION 2B - GENERAL 

l. SCOPE. The work provided for herein consists of furnishing all 
plant, labor, material, and equipment and performing all work in strict 
accordance with the specifications, drawings, and schedules, for the 

i 
\- construction of approximately 8,080 linear feet of stone fill weir in the 

Mississippi River. The work includes clearing, grading and excavating; 
constructing stone weirs; and performing environment protection in connection 
with the aboye work. The work shall be completed as expeditiously as possible 
even though river conditions may become increasingly severe as the 
construction progresses. The work requires steady and uninterrupted progress 
to minimize loss of stone during construction. The Contractor shall

l diligently prosecute the work ~nd provide the necessary equipment, a skilled 
and experienced crew, and a regular and well-balanced supply of stone to 
ensure uniform and continuous progress once construction of the weir has 

1 started. Unless otherwise authorized, the Contractor shall start and complete 
the weirs as specified in 2E-3.l: 

2. RIVER STAGE AND WEATHER LIMITATIONS. 

\ 

I 
\.._. 2.1 No work will be permitted under this contract at times when the 


river stage on gages in the vicinity of the worksite exceeds 24.0 Price 

Landing gage, as determined by the Contracting Officer in accordance with 

SC-7g and the National Geodetic Vertical Dattim elevation established for
\ 

L 	 suspension of work for each weir to be constructed under this contract as 

shown in 2E-;.;, unless specifically authorized by the Contracting Officer. 

When construction work is prevented during such times and because of such
i 

\ 	 conditions, the Contracting Officer will determine the extent of the delay to
L the work as a whole, and the time fixed for completion of the contract will be 

extended for the period of such delay. 

I 
'--· 

2.2 In the event high river stages require the Contractor to suspend 

operations entirely, the Contracting Officer will determine the extent of the 

delay to work as a whole, and the time fixed for completion of the contract 

will be extended for the period of such delay.
\ 

I 
'- ­

2.3 In the event adverse weather conditions, such as fog, heavy ice, 
thunderstorms, and heavy snowfall, delay the timely prosecution of the work, 
the Contracting Officer will determine the extent of the delay to the work as 
a whole, and the time fixed for completion of the contract will be extended 
for the period of such delay. 

) 

I 	 ORDER OF WORK. 
'--­

3.1 The Contractor shall construct the weirs in an upstream to 
downstream order, subject to the requirements of 2B-3.2, 23-3.3, and the 


i construction procedure specified in 2B-4.
L· 

3.2 After the work has been commenced at any weir location, the 
Contractor will not be per:nitted to suspend work at that location in order to 
move to another weir location until the following has been accomplished: 
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3.3.1 The weirs shall be constructed in an upstream to downstream. order 
unless high river stages require a temporary suspension of work at specific 
worksites. 

L 
4. CONSTRUCTION PROCEDURE. Unless otherwise authorized, the work at 

each weir location shall be performed in accordance with the procedure 
outlined below. Where any of the listed operations are not required at a 
specified location, the operations that do apply shall be performed in the 
same sequence, omitting the inapplicable operations. 

I 	 (1) The weir shall then be constructed to full grade and section, as 
L.. 	

shown on the contract drawings for a distance of 100 feet, measured from the 
intersection of the weir with the bank or from the end of the existing dike, 
as the case may be, and the downstream portion of the weir base blanketed

\ with Graded Stone A to a depth of 4 feet and a minimum width of 10 feet for aL 
distance of at least an additional 200 feet. 

l (2) The weir shall then be completed to full grade and section, 
l- keeping the 4-foot-thick stone blanket base constructed either at least 200 

feet in advance of the completed portion or to the end of the weir, whichever 
is shorter. 

5. ACCEPTANCE. Each completed weir will be accepted as a whole. If 
river and current conditions are such that, in the opinion of the Contracting 
Officer, completion of any weir to the prescribed grade and/or section 
becomes impracticable, and it is determined to be in the best interest of the 
Government, that weir may be accepted even though it has not been completed 
to the prescribed grade and/or section. 

L 
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10.; Removal. The Contractor may elect to remove all debris resulting 
from contract operations from the site of the work. Such disposal shall 
comply with all applicable Federal, State, anii local laws. The Contractor 
may, at his option, retain for his own use or disposal by sale or otherwise 
a'fr!' such materials of value. The Government assumes no responsibility for 
the protection or safekeeping of any materials retained by the Contractor. 
Such materials shall be removed from the site of the work before the date of 
completion of the work under these specifications. 

11. MAINTENANCE OF POLLUTION CONTROL FACILITIES DURING CONSTRUCTION. 
During the life of this contract the Contractor shall maintain all facilities 
constructed for pollution control umer this contract as long as the 
operations creating the particular pollutant are being carried out or until 
the material concerned has become stabilized to the extent that pollution is 
no longer being created. Early in the construction period the Contractor 
shall conduct a training course that will emphasize all phases of 
enviromnental protection. 

12. PAYMENT. No payment will be made for the cost of the work covered 
under this section, and all such work will be considered as a subsidiary 
obligation of the Contractor. 

:o::x 
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SECTION 2C - STONE FILL WEIRS 

L l. SCOPE. The work provided for herein consists of furnishing all 
plant, labor, material, and equipment and performing all work in strict 
accordance with the specifications, drawings, and schedules for construction of 

L 
 the stone fill weirs. 


2. QUALITY CONTROL. 

2.1 General. The Contractor shall establish and maintain quality control 

L 
I~ for all stone fill weir operations to assure compliance with contract 


requirements, and shall maintain records of his quality control for all 

construction operations, including but not limited to the following: 


(1) Stene gradation and cleanliness. 

(2) Placement and alignment of stone in the weir. 

(3) Periodic fathometer surveys. 

(4) Record of the tonnage of stone placed. 

(S) Periodic check for compliance with specified weir grade and 
section. 

2.2 Reporting. A copy of the inspection and tests, as well as the 
records of corrective action taken, shall be furnished the Government daily. 

I~ 
3. STONE.

L 
3.1 General. All stone shall be of a hard, durable quality that will not 

disintegrate under the elements nor be easily broken in handling. It shall be 
clean and free from earth, dust, and other refuse. The faces of individual 
pieces of stone shall be roughly angular, not rounded, in shape. Field stone 
will not be accepted. 

3.2 Sources and Evaluation Testina. All stone shall be obtained in 
accordance with the provisions of SC-48, STONE SOURCES. If the contractor 
proposes to furnish stone from a source not listed in SC-48, the Government 
will make such investigations as necessary to determine whether acceptable 
stone can be produced from the proposed source. Satisfactory service records 
on work outside the Corps of Engineers will be acceptable. If no such records 
are available, the Government will make tests to ensure the acceptability of 
the stone. The tests to which the stone may be subjected will include 
petrographic analysis, specific gravity, abrasion, absorption, wetting and 
drying, freezing and thawing, and such other tests as may be considered 
necessary by the Contracting Officer •. The following guidance is provided for 
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(l) The weir has been completed for a minimum distance of 100 feet. 

(2) The downstream portion of the weir base bas been blanketed with 
stone to a depth of not less than 4 feet and a minimum width of 10 feet for ~ 
distance of at least 200 feet beyond the end of the completed portion of the 
weir. 

3.; Except as specified above,· the work shall be constructed in the 
sequence shown below. 

NOTE: Statements made under comments are intended to convey a brief 
description and summary of proposed work. All of the required 
construction details are provided on the plan sheets and the 
profile/cross section sheets. 

WORK LOCATION COMMENTS 

Weir 24.2(R) Construct 640 ft. to Crown Elevation 273 
NGVD 

Weir 2;.9(R) Construct 410 ft. to Crown Elevation 273 
NGVD 

Weir 23.7(R) Construct 470 ft. to Crown Elevation 273 
NGVD 

Weir 2:;. 5(R) Construct 860 ft. to Crown Elevation 273 
NGVD 

Weir 23.4(R) Construct 750 ft. to Crown Elevation 273 
NGVD 

Weir 23.2(R) Construct 880 ft. to Crown Elevation 273 
NGVD 

Weir 23.l(R) Construct 680 ft. to Crown Elevation 272 
NGVD 

Weir 2;.o(R) Construct 580 ft. to Crown Elevation 272 
NGVD 

Weir 22.9(R) Construct 680 ft. to Crown Elevation 272 
NGVD 

Weir 22.S(R) Construct 730 ft. to Crown Elevation 272 
NGVD 

Weir 22.7(R) Construct 780 ft. to Crown Elevation 272 
NGVD 

Weir 22.45 Construct 620 ft. to Crown Elevation 272 
NGVD 
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4.2 Gradation of Stone. Gradation tests of stone shall be accomplished 
at the quarry. Tests by weight shall be made by the contractor in the presence 
of the Contracting Officer's representative. The Contractor shall notify the 
Contracting Officer not less than 3 days in advance of each test. In the even~ 
of nonavailability of the Government representative, the Contractor shall 
perform the tests and certify to the Contracting Officer that the stone shipped 
complies with the specifications. A minimum of one test shall be performed for 
each 50,000 tons of Graded Stone A supplied to the Governmen~ from each source. 
Each test sample shall be representative of the stone being shipped and shall 
consist of not less than SO tons for Graded Stone A. Percentage determinations 
shall be made for each stone weight specified. in 2C~3.3. Gradation test data 
shall be recorded on LMV Form 602-R "Gradation Test Data Sheet," a copy of 
which is shown at the end of this section. Failure of the test on the initial 
sample and on an additional sample will be considered cause for rejection of 
the quarry and/or quarry process, and all stone represented by the failed tests 
shall be set aside and not incorporated into the work. Any additional tests 
required because of the failure of an initial test sample will not be 
considered as one of the other required tests. Certification and test results 
represent stone shipped from the quarry and must be received by the Government 
representative before the stone is used in the work. The Contractor shall 
designate on the test form that portion (in tons) of the lot tested which is 
applicable to this contract. Any deviation from reported tonnage shall be 
corrected on a revised gradation test form. The Contracting Officer may 
direct, under Contract Clause entitled "Inspection of Construction", additional 
testing of stone furnished to the worksite if the stone appears, by visual 
inspection, to be of questionable gradation or quality. 

s. WEIR STONE PLACEMENT. The weir shall be const'rUcted to the 
elevations, cross sections, and minimum thicknesses, and within the limits, 
shown on the contract drawings. Side slopes on the upstream side of each weir 
shall be determined by the angle of repose of the stone, approximately lV on 
l.SH. The weir shall be constructed of Graded Stone A, as specified in 2C-3. 
Stone shall be placed in the weir in such manner as to produce a reasonably 
well-graded mass of stone with the minimum practicable percentage of voids. 
The stone may be placed by crane or dragline equipped with skip, grapple, 
clamshell, or rock bucket; by front-end loader or bulldozer, except when 
placing the base blanket subaqueously; and by trucks and other methods, if 
approved by the Contracting Officer. Additional stone shall be added if either 
soundings or sections indicate such to be necessary. The large stones shall be 
well distributed throughout the mass and the finished weir shall be free from 
pockets of small stones and clusters of large stones. Bulldozing stone into 
excavated trenches will not be permitted. All stone placement in weirs is 
subaqueous placement. 

6. PLACEMENT CONTROL. The Contractor shall be responsible for control 
of the placement of stone in the weir, and he shall furnish, operate, and 
maintain the necessary equipment and furnish all necessary material and 
supplies. At all times when stone placement from floating plant is underway, 
the means by which the Contractor positions his plant, equipment, and stone 
supply barges must function accurately and consistently. Whatever the method 
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L to the edge of the barge and be no less thaJ?. 4 inches wide and l foot long, on 
both the deck and side of the barge. Barges with rakes shall have displacement 
gaging lines placed at each corner of the box section between the rakes. If aI 
barge has a box end or ends, the gaging lines shall be placed approximately

I 

L 
I,_- four feet from the box end. The freeboard will be measured at the four gaging 

locations and the displacement determined by the use of the "CELMV standard 
Barge tables" from the average of these measurements. The displacement shall 
be determined before and after the barge in unloaded and the difference between 
these values 	shall be the quantity delivered. 

7.2 Payment. Payment for stone satisfactorily placed in the work will beI 
made at the applicable contract unit prices for "Stone: 'b. Stone; Weir,L 
Graded Stone 	A' which price and payment shall constitute full compensation for 

{ 	
furnishing all labor, plant, material, and equipment and accomplishing all work 
required to construct the stone fill weirs in accordance with theseL 	 specifications and as shown on the drawings. 

) 
I 

L 
U.S. ARMY CORPS OF ENGINEERS 
ST. LOUIS DISTRICT 

xxx 
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use by the Contractor in analyzing a source of stone not listed in SC-48. 
Stone that either weighs less than 155 pound~ per cubic foot or has more than 2 
percent absorption will not be accepted unless other tests 
and service records show that the stone is satisfactory. The method of tests 
for unit weight and absorption will be CRD-C-107-87, entitled •standard Test 
Method for Specific Gravity and Absorption of Coarse Aggregate.• Samples of 
stone from a source not listed in SC-48 shall be submitted to the Contracting 
Officer for testing and acceptance prior to delivery of any stone to the 
worksite. Samples shall consist of at least seven pieces of stone, roughly 
cubical in shape and weighing not less than 100 pounds each. All such samples 
shall be taken by the Contractor under the supervision of the Contracting 
Officer. The samples shall be shipped at the contractor's expense to the 
Waterways Experiment Station, Vicksburg, Mississippi, at least 60 days in 
advance of the time the placing of the stone is expected to beqin. The tests 
will be conducted in accordance with applicable corps of Engineers methods of 
test given in the Handbook of Concrete and Cement, and will be performed at the 
Waterways Experiment Station, Vicksburg, Mississippi. The cost of testing will 
be borne by the Government. 

3.3 Graded Stone A. Graded Stone A shall conform to the following table: 

GRADED STONE A 

STONE WEIGHT CUMULATIVE PERCENT 

POUNDS FINER BY WEIGHT 


5,000 100 

2,500 70-100 

500 40-65 

100 20-45 

5 0-15 

l o-s 

Not more than 5 percent by weight finer than 1/2-inch screen. A plot of the 
gradation curve is attached at the end of this section. 

4. INSPECTION OF STONE. 

4.1 General. Stone will normally be inspected at the site of the work as 
it is incorporated into the work. In the event the Contractor desires 
preliminary inspection service at either the quarry or the point of unloading 
from railroad cars or upon delivery to barges, a charge of $75.00 per inspector 
per working day will be made against the Contractor and these amounts will be 
deducted from any payments due the Contractor. All stone will receive final 
inspection as it is incorporated into the work, and any stone found to be 
defective will be rejected, whether or not previously inspected as provided for 
above. 

2C-2 (26-89) 



---------------------

L 

L 

( 
L 

{ 
L 

Stone Slze Weight

L (lbs) Retained 

i 

l 

L 


\ 

L 

L 

GRADATION TEST DATA SHEET 

L Sample Ho. z 

Type of 

Quarry _________________ 


Stone Tested -------------- ­
Oat• of Test ________________________L Testing Rate ----------- Tons 
Contractor Location 

L TESl" REPRESENTS 

Contract No. District Tons 

.. 

Total Weight 

TOTAL 

GRADATION 

Individual Cumulative Specification 

% Retained % Ret. % Pau % Finer by wt 

Remarks:~------------------------------------------------------------~ 

I certify that the above stone sample is representative of the total to~nage covered by this test report: 

\ Contractor Representative
I 
'- ­

Government Representative---------------------------------- ­

L LM\I FORM 602-R 
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employed, it must permit the contractor and the Government inspector readily to 
determine the exact position of the stone-placing operation. 

6.l Alignment control. The method of alignment control may be by a 
manned transit or a laser, or colored or polorized light beams, or any other 
method demonstrable to be practicable and sufficiently precise and reliable. 

6.2 Distance Control. The method of distance control for floating plant 
engaged in the subaqueous placement of stone shall be by the use of electronic 
distance-surveying instruments or any other method demonstrable to be 
practicable and sufficiently precise and reliable. 

6.3 Depth Finder. An electronic recording depth finder, approved by the 
Contracting Officer shall be provided during the construction of each weir. 
The depth finder shall have a recording scroll not less than 6 inches wide with 
a scale of not more than 10 feet of depth to the inch. The depth finder shall 
be capable of obtaining accurate profiles and cross sections during 
construction of the weir, and shall be used as an aid in the control of stone 
placement. The Contractor shall furnish and maintain an adequate stock of 
recording paper for the depth finder. 

6.4 Nonpermitted Devices. The use of buoys as placement control devices 
will not be permitted. The use of bank targets for alignment control will not 
be permitted for working distances of more than 400 feet without prior approval 
by the Contracting Officer. 

7. MEASUREMENT AND PAYMENT. 

7.1 Measurement. The unit of measurement for stone satisfactorily placed 
in the work will be the ton (2,000 pounds). Quantities will be computed to the 
nearest whole ton. If delivered by barge, the Contracting Officer•s 
Representative will measure stone for payment by weight determined by barge 
displacement. The Contractor shall furnish the Contracting Officer a barge 
displacement table not less than 10 days prior to unloading stone from any 
barge for which a displacement table has not previously been furnished and 
approved. The Contractor shall furnish with the barge displacement tables a 
drawing or sketch of each barge, dimensioned in sufficient detail to permit 
checking of the tables. The drawings shall show, as a minimum, the length, 
width, and depth of the barge and dimensions of the rake or rakes. Each such 
table shall have its accuracy certified by a person or firm, other than the 
Contractor, customarily performing this service and who has been approved by 
the Contracting Officer. Each table submitted shall show the name and/or 
number of the barge, the barge dimensions, the barge owner, the name of the 
fabricator, certification, and date of certification of the person or firm 
preparing the table. All new or modified barges shall be field checked for 
current dimensions by the Contractor, in the presence of the Contracting 
Officer•s Representative. Each table submitted shall contain in parallel 
columns, the freeboard of the barge in feet and tenths from zero to the full 
depth of the barge, and the corresponding gross displacement to the nearest 
ton. Each barge shall be suitably marked with two displacement gaging lines 
along each side of the barge. Each gaging line shall be painted perpendicular 
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STANDARD TEST MEmOD FOR GRADATION OF RIPP.A? 

A. select a representative sample {Note No. l), weigh and dump on hard 
stand. 

B. Select specific sizes {see example) on which to run "indiVidual weight 
larger than" test. (See Note No. 2). Procedure is similar to the standard 
aggregate gradation test for "individual weight retained." 

c. Determine the largest size stone in the sample. {100 percent size) 

D. Separate by "size larger than" the selected weights, starting with t..1.e 
larger sizes. Ose reference stones, with id~tified weights, for visual 
comparison in separating the obviously "larger than' stones. Stones that 
appear close to the specific weight must be indiVidually weighed to determine 
size grouping. Weigh each size group, either individually or cumulatively. 

E. Paragraph d above will result in "individual weight retained" 
figures. Calculate individual percent retained (heavier than), cumulative 
percent retained, and cumulative percent passing (lighter than). Plot percent 
passing, along with the specification curve on Eng Form 4055. 

Notes 

1. Samele Selection. The most important part of the test and least precise 
is the selection of a representative sample. No "standard' can be devised; 
larger quarry run stone is best sampled at the shot or muc.~ pile by given 
direction to t.~e loader; small graded riprap is best sampled by random 
selection from the transporting vehicles. If possible, all parties should 
take part in the sample selection, and agree before the sarrcle is run, that 
the sample is representative. 

2. Selection of Size for SeDaration. It is quite possible and accurate to 
run a gradation using any convenient sizes for the separation, without 
reference to the specifications. After the test is plotted on a curve, the 
gradation limits may be plotted. overlapping gradation with this method are 
no problem. It is usually rrx:>re convenient, howeyer, to select ?Jints from t.."'ie 
gradation limits, such as the minimum SO percent size, the minimum 15 percent 
size, and one or two others, as separation points. 

Examcle Gradation 

SOecifications 

Stone Weicht in Lbs Percent :iner bv Weight 

400-160 100 

160-80 so 

80-30 15 
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Examole worksheet 

eumulative cumulative 
Stone Size Individual Individual Percent Percent 

Lbs Wt. Retained Percent Retained Retained Passin9 

400 0 0 100 

160 9,600 30 30 70 

80 ll,200 35 65 35 

30 

30 

8,000 

3,200 
32,000 lbs 

25 

10 
.. 90 

100 

10 

NOI'E·. 
Largest stone 251 lbs 
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1h ptoceedl'l'!A docu=enc i1 n ~1de ~can 4o'l'U!!r rapGr~ compl ced £or di Sc. 
Louts Dbcrict b:y EG nd G OCeilflOJr&pbic. Snvic:ea. the !IOu.r'ley coven c.va 
Th f:l.rsc l.s th loc;..'ldon of a sunken vessel in che Cr&nd Tower are.a of th«' 
K1s.d.Hippi Rh !!' jU.51t belov ,,..over 11.oek. The !IBCOM s~e:y vu taksn chrou&]i 
th OQ,g'C.OO~ Bend Reach &f~r c;ansc:ru.ccion of e'he &endvay v its. Al't.hough ~ 
reduced scab of th band uy b a'C ft'll'sc ha.rd to decipher . c::ariotul uudy wll 
!llust:ra~ 'Che bo~tom of clle rivor virll All 13 6endvay V !~• in place Scour 
c mn be Hen on ec'b~ !.Mid a! c.he bend nm.nlng perpend.1.c;1,1.l iiT and dovnstl:ca:m of 
'Ch.I! acruc:t\i;cu . A 1rpec:ial r.oc::e worth "1:.C.nC1.an.ing_ 1$ trul'C. che s~cu?:"et: belo.,,. 
mil& 23.3 p~adu~ed ~~ scour than did chose Sl;CUCtu~e~ upsCT•Ul. Ic i~ no~ 
quice •urc ~hy 'l:b do¥-nst"reA.lll vair• v ro tnlcially mofa e.tficienc . le ~AJ hav 
bun a ccmbimicioo. of th• c-eliactvely nae .Glo:pe cf ~e dver (O.i:. fc . per mihJ 
and ch eff•ct.s o the ~rough~. A clo•• ~.ccli ~ill br. give~ co ~h bopd 1 

••P•'iml y af~er • hlgh wa~•r v~nc, co ex.wmi~e cbe overall ef!iciency o! che 
8 tnl.C"CUt'Os , 

The &"Ldlai scan aon -c- 1s 11. qualitaefve. ~ool for a.~n1.ng ~b bo'C:c.am of ;h• 
r:ivcr . Coabln•d vith a d. tailed •oundina .s;urvey. ona c.a.n dafine tha otf cu 
of •cruecw:o~ in d.e:ep cbamcls~ Th Di:.;eric.f vem; 01111 !IOCcp f'urmez: i.n chi 
an;a.lyds by coc:ibin1ng the •ide scan INlnAI" oucpu.t: with tho cbmmal SVl'cp surv y 
oueput:.. Th•~• c.omparbo:m a.re A'\~All&ble upoc reque11t; fi:o1:1. chb officr . Ih y 
i!lbO'W' co111bil'ed qualiCAic.1:ve and quanc!cadve offccu of Cb .Bcndva"' J:ein· A well 
as dlet effecu of exl&Cin outside "5eub• dl'.ltH. 
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S=tDE SCAN SONAR 

G:R.AND TOWER HOLE SVRvn' 

A'l~er revie~inq the s ven t~rqet recor~s included w!th '!:his 
report, i-c_ \i,ould appe.a.r that thu i:s e.n 80% pro:bat>ility of 

wre:ckaqe/de~ri in the area re~e~rcd to as 'tllie Grane Tower ~ole. 
Bec:ause of th di:fterent spe:e:d and npproaehes to 1:.he i:.arqet and the 

diff cu.l~y in surveying !.ntQ t'.hi~ hole, ~be targ t size varies du 
to 'Cl\ a~gle o~ reflcc~ion and height of the tow !ish. Boc~u~a of 

the boi:-c.o condition - i t:. was .impossi'ble to r1ll1 thcs:. line.s a.'C a 

ccn:suurt. speed. As wa pproaehed the hol heading up rivtt, w had 

to stop ~hen w approoehed the l~dge, whi eh bas a v~ical rise of 

aopro:id..mAt. ly 60 !eet, wi'C.h tb hole bot'\:.cm t llO fee::.. As all 

the record indica.te, the o~j ct s:ts at the dovnriver end o! ·the: 

hol in about 70 feet of water. 

Line "A, 1• whi.eh was run "'i1:.hout na,.•iqai:ion, f:llowe. the. objoc~ 

5 l:e\:ers off i:h starboard side.. The outlin appears tc h~'ve a 

shape ccru:i:r'tent with wh1n: you woUld exp et a vessel lyi:n9 on the 

bo~ec te .ook lik . The tc~a1 obj ct retlection is approxi:c:.at ly 
2!5 ce.ters in len~h, vi"th a.n acoustic shadow o! 22. S meters .. This 

would indicau ~he't the abject. is app:rox.i.J:u:1i:i ly 6 meters hi9h. Th s 

record a.l~o deiir:ies the :f'orwe.rd st.ru~u:r ,extending 15 lfteters 

before th highest; poiri't iu reached.. 

Lin 11 7, 11 also run upriver 1 is a loo'k at 'the object on 'Ch 
50 cter range. Th object lies at e.vent. 3 ('1.iit.b la~rback., ~ai~ 

snould be at a.bou~ evcnt~.5). This ta~get qiv ~additional de~ail 
as -:.o the 't.ypa ot t:ruc:ture. The.re is a rais d area in t.ha cen't.rar 

of we abjec:'C, ree~~n9Ular in shape. extendincJ back e1:pproxhiat ly 

8 ~et:er&-. 

Lin 11 6, u which wa::. run up rivor, sho·.,rs 'th objeci;; as the. boat:. 

passed directly over the top. This. record shew~ the h i9°h~ in th 

,o~i:hv::ietric channel as wall e.s t:he acou:si:ic shadow on the s a:floor.-
 . 

http:approxi:c:.at
http:indica.te
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The ~wo c:ro...s river lines shoT,1 U\ target, bu~ du i:o the ship 

"811Jnoveme:nt.,. it is difficul~ 'to deter111ine size. .and height. Lin 
shows a strong tax-get with some st:XY~u..r ~nd shadowing. 1t.B 

evidence~ by all ch rccord5. the abject lies on 1:.he downriver side 

ot the bol -on a sand bottoc in appro~i?:late.ly 70 :foe~ of wa~or,. 

r~ che tarqet is of interest, it is r eoccended "l:hAt rurther 

- il'IVes"t:.i9ation be ai:."Ce::ipted using div r ~or obje.ct. idcm-:i ie21t.ion. 

:ncluded ara object beiqbt detarci.na~ion shee~s tor 'this targ ~ on 
e.ll the lin s in \ilhich it. was detected.. As th reflection and 

shado'li.1 ing a.re different aaeh run, I have i:.ri d to calcula~• or 
ach tar9et .. The av raqc height is 5 c•~ rs and the av rAqe length 

is 15 meters . 

Lin ' ' l'M thre>ugib •• 4 ~ were. run to er D't.e a ~osaic o~ the hole 

area.. Kowaver. du to va_ryin9 :boat peed and 'Will"C r flow, 1:.he lines 

will TIO~ ~liq.n And a ~osaic is not possib1e. :&aeh of the line ~re 

labeled wi~h ome annot~~ion. The target on line n~m ev•nt l7 is 
s iai lM::' to ·the tar9e~ :found o:n line. "A" oxc::ept ~a1:. it. wa. 5 run on 

tlle 50 me~e.r range. 

Included in this report itre the indiv idua1 h i qht 

de"Lerc.i.na~ion sheets, n.nno'C.~t:ed data re~orlis, and excer;;>t t::-am ~h• 

EG&G Hodel 2GQ canual tor deee.rmi.ninq slan~ rAn9 ~orrections and 

object. height. 

• 	 ~or additional detail, see Exhibits acco~panying ~his report 
o~ the individua s~de scan charts. 

http:appro~i?:late.ly
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SIDE SCAN SON.AR 

BENDWA~ WEI~ SU~VE! 

on Novo~b r 15, 1990 a s!d ean •urvey W8S m d of h 

llendway Weirs loca~ed at tl'ia Cog tooth 8 nd 0~ nt Of th [.OW r 

1ssi&sippi ~iver. Th s ction ot riv r eov r d !n chis su~v y 

includes the area between m:les 22 . 3 to 24.3 . The 13 Bendway 

Weirs are all locat d Ofl th ri~ht ~enk of the ~iver and vary in 

len;th ocross the channel. 

Tl\• sul:"vey l!nea were all ?'"Un upatt'1eam of the dve r to h lp 

control the boat speed. Thr survey line~ were run usinq a side 

scan width of 100 Linc l W8S run up~eream along the left 

bank. Lin 2 was run upst~eam along the center of th river . 

t..:.ne 3 Vl'S run upstr o 8long the ri;ht b~~k of fhe river . 

Th ide scan charts sho'jll tho Vllr'yin~ i;:ieelogy oE the river 

bot.toe1 including th dike llnd we:5.r cons t ruction . The aeou""tic 

snedow show the relati~~ b l ht of t~e weirs and reveals tb 

scouring and deposition 9oin9 on a~ound the wei~ loc~tioA& · 

• ror additional d cail. see Exhibits accompenying tnis ~eport or 
the individua s·ae scan ch8~ts . 

i.J' · DIS SOll:ll."l""t Cl!.. l>M:lllllS!IJD.'llAL IL'l!O t.11.llt .. . Noll.TIGN&L, ;ocritN 0;• li'll'ct"l••JD...~ ....'GIN..... 
u,p;eaa ~ a11 111aaran111•0 ~o S&J irvino111s 
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TOW FISH 
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Ho = Ls Hr 
R5 
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I 

L_ 

For example: 
I.,..­

If, Shadow length (L5) = 15 Meters 

Shadow range (R 5) = 50 Meters 
'-,..­ ·row fish height (Hr> = 20 Meters 

Then, Object height CHo) = 6 Meters 

Figure 3-6. Object height determination. 
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Lo=object length 
r ~~: I - ---··--. 

5L j/4=·-r-··-·- ·-···· Ji,1

I •· ••0i 0 0 5 0 25 	 METERS 
I 

-	 '7?s 
-·-----·· 	 --·- ­
i 
I 8 	 9.8 ( M) TO p
l~GINE ff OFFSET 

7EVENT ff 	 TOW FISH 
LAYBACK 20 { M)

50LscALE ( M) 

.__ 

20mLs = 


45m
Rs = 


8m
Ht = 
'I ....._ 

OBJECT HEI.GHT= 3.6m 

OBJECT LENGTH=~~l2_m~~~ 

NOTE* 	 If image correcting is in use you may measure the distance from 
the tow fish to the object directly from the record. Also the 
size of the object may be measured directly. 

I 

""­
If image correcting is off then you will have to solve for the 
slant range of the distance from the tow fish. The following 

l 
I 

__ formula should be used. 

Ht S:.Rx =V Rsz­
where, 


I.__ 	 Rx = corrected range 
Rs = apparent range from record 
Ht = tow fish height of£ bottom 

­



L. 


~---Rs----~1 

( 

1-------- RX _______.. 

1.._... 

Figure 4-2. Slant range correction. 

-
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Pulse Period, p <sec) =0.001 Rm 
5 

Travel Per Pulse, D =O.s144 Vkp =0.00077 VkRm
Beam Spreading =Re =0.021 R 

Range for No Overlap, =~ =0.037 VkRMR0 
0.021 

Where 

Rm =Selected system range in meters 
Vk = Tow fish Speed in knots 

NOTE 

Since beam spreading occurs both vertically and horfzonta11y, 
there Will be no loss of coverage When R equals the tow fish 
height. For example, When the tow fish 0height is 20%. of the 

S.4 knots.range, there Will be no loss of coverage for speeds Jess than 

Figure 4~3. Speed correction. 
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Daily Field Loq 

Blankensh.l.p 
Grand Tower 

11/12/90 
1130 

1430 

1530 


1800 


11/13/90 
0800

\.....,... 0900 

1230 

1320 

1348 

1359 


I 
1412 


'-- 1428 

1500 

1630 


11/14/90 

0800 

0900 

0935 

1006 

1019 

1129 

1140 

1310 

1320 

1330 

1343 

1352 

1400 


11/15/90 

0730 

0930 

1030 


1133 

1305 

1400 

1440 


Description of Activities 

Grand Tower 
Arrived St. Louis. 
Arrived Murphysboro, Blankenship Engineering. 
Arrived at work site, set up Side-scan - problem with tow 
cable - found short in EO connector - system o.K. 
Repaired tow cable. 

Grand Tower 
Arrived on survey vessel - setting up SSS 
Problem with primary cable - using secondary - looks O.K. 
Waiting for c of E personnel 
Left for work site. 
SOL 1 

SOL 2 

SOL 3 

SOL 4 

Side-scan on bottom - retrieved. 
System checked out O.K. 
Back at dock. (Ordered new cable). 

Grand Tower 

Arrived at boat ramp, Grand Tower. 

Boat arrived - onboard. 

SOL 1 

SOL 2 

SOL 3 

SOL 4 

SOL 5 

SOL 6 

SOL 7 

SOL 8 

SOL 9 

SOL 10 

Head to shore. 


Cape Gerdeaux 
Left Murphysboro for Cape Geradeaux. 
Arrived Cape G. - checked into motel. 
Arrived at barge dock - meet boat "BLANKENSHIP" - left 
for work area. 
SOL 1 

SOL 2 

SOL 4 

End of survey day - heading to dock. 



11/16/90 
I 

\._ 	 0800 
0825 
0913 
1050 
1140 
1325 

I 

1.­

I.__ 

) 

L 

I 
'I 
\,,__ 

I 
I\. ­

I 
I
;___ 

I 
t 

'-- ­

Thebes 
-Arrived at Thebes - C of E dock. 
Left for work area. 
SOL l 
SOL 2 
SOL 3 
SOL 4 
End of 	survey - heading to dock. 



GEOPHYSICAL SURVEY LOG 


-

-
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'­

Line Information 

Blankenship 
Grand Tower 

11/13/90 Grand Tower 
TJ:ME EVEN'l' CABLE OUT 

Line SOL EOL SOL EOL Course SPD SSS 
1 1320 1330 1 29 Up 2.5 20' Grand Tower 

Hole 
2 1348 1355 1 12 Down 3.5 30' 
3 1359 1406 13 30 Up 2.5 30' 
4 1412 1428 1 13 Down 3.5 20' 

11/14/90 Grand Tower 
1 0935 0950 1 23 Up 1.0 20' Grand Tower 

Shute 
2 1006 1013 1 11 Down 3.5 20' 500 kHz 
3 1019 1035 1 23 Up 1.0 20' 100 kHz 
4 1129 1135 1 13 Down 3.0 20 1 

5 1140 1151 1 21 Up 1.0 20' 
Hole 
6 1310 1315 1 10 Up 1.0 Var. 
7 1320 1322 1 6 Up 1. 0 Var. 
8 1330 1338 1 8 Up 1. 0 Var. 
9 1343 1345 1 6 Cross 1.0 Var. 
10 1352 1359 1 11 Cross 1.0 Var. 
11 No navigation 

11/15/90 Cape Gerdeaux 
1 1133 1 Abort Up 3 10'- 20' Boat 
1 1217 1250 1 38 Up 2.5 10'- 20' Traffic 
2 1305 1342 1 42 Up 2.5 10'- 20 1 

3 1400 1435 1 42 Up 2.5 10'- 20' 

11/16/90 Thebes 
1 0913 1038 1 
2 1050 1118 1(2) 
3 1140 1312 1 

107 Up 
38 Down 
115 Up 

3.5 
4.0 
3.5 

20 1 

10' 
20' 

Right Bank 
Center River 
Left Bank 

4 1325 1338 1 24 Down 5.0 10' Left Bank 
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Rs=shadow range 
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I s 20 METERS 

i, LINE ff A 	 OFFSET ? ( M) TO 
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EVENT ff None 	 TOW FISH 
__?__ {M)i LAYBACK 

LscALE lOOm (M) 

I...._. 

22.SmLs -­
!....._ 

45mRs =I 
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I 
~ 

12mHt = 
f 

L 

OBJECT HEIGHT=~_6_m_____ 

OBJECT LENGTH=~_2_5_m_____ 

-·-·-·----·------------------ ­
·i 
I 
L NOTE* 	 If image correcting is in use you may measure the distance from 

the tow fish to the object directly from the record. Also the 
size of the object may be measured directly. 

L 
If image correcting is off then you will have to solve for the 
slant range of the distance from the tow fish. The following

1 
I formula should be used. 
L 

Rx = v Rs2.- Ht£ 
where, 


Rx = corrected range 

Rs = apparent range from record 

Ht = tow fish height off bottom 


L 
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'-SCALE 50 ( M) 
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l Ls = 12m 
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22.Smi Rs = 
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Ht = llm 

L 

I OBJECT HEIGHT=_~s_.9_m____
l ­

'I 
! 	 OBJECT LENGTH=__a_.s_m____ 
f 
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NOTE* 	 If image correcting is in use you may measure the distance from 
the tow fish to the object directly from the record. Also the 
size of the object may be measured directly. 

L 

If image correcting is off then you will have to solve for the 
slant 	range of the distance from the tow fish. The following 
formula should be used. 

Ht-.Rx = v Rs&­
i where, 
L Rx = corrected range 

Rs = apparent range from record 
( Ht = tow fish height of£ bottom 
i 
.__I 
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i SVENTff ~.8 TOW FISH 
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Ht = llm 
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OBJECT HEIGHT=__,;;;3;....m____ 

OBJECT LENGTH= lOm 
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L 

NOTE* 	 If image correcting is in use you may measure the distance from 
the tow fish to the object directly from the record. Also the 
size of the object may be measured directly. 

If image correcting is off then you will have to solve for the 
'! slant range of the distance from the tow fish. The following 
L 
I 

formula should be used. 

Rx = v Rs2.- Ht._ 

I 'Where, 
'-- RY. = corrected range 

Rs = apparent range from record 
Ht = tow fish height of£ bottom 

I-_. 
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OBJECT HEIGHT=__4_._6_m____ 
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NOTE* 	 If image correcting is in use you may measure the distance from 
the tow fish to the object directly from the record. Also the 
size of the object may be measured directly. 

If image correcting is off then you will have to solve for the 
slant range of the distance from the tow fish. The following 
formula should be used. 

Rx = v Rs&- Ht1£. 
where, 

Rx = corrected range 
Rs = apparent range from record 
Ht = tow fish height off bottom 
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due lo Sh/ Mo1/e/He,.,..,,-r. 
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I ' OBJECT LENGTH=____?_______ 
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L 
NOTE* If image correcting is in use you may measure the distance from 

the tow fish to the object directly from the record. Also the 
size of the object may be measured directly.!.__ 

If image correcting is off then you will have to solve for the 
I slant range of the distance from the tow fish. The following
L formula should be used. 

Rx =v Rs&- Hts. 

where,


L Rx = corrected range 
Rs = apparent range from record 
Ht = tow fish height off bottom 
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12 5OFFSET · (M) TO S 

TOW FISH 
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OBJECT HEIGHT= 7. 6m 

OBJECT LENGTH=~_2_4_m____~ 

NOTE* 	 If image correcting is in use you may measure the distance from 
the tow fish to the object directly from the record. Also the 
size of the object may be measured directly. 

If image correcting is off then you will have to solve for the 
slant range of the distance from the tow fish. The following 
formula should be used. 

Ht£RX = v Rs2.­
where, 


Rx = corrected range 

Rs = apparent range from record 

Ht = tow fish height of£ bottom 

L 
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Figure 3-5. Coastal tanker shipwreck. 
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EXHIBITS 

SECTION I 
I..­

1. PLAN VIEW GRAND TOWER/TARGETI 
L 2. OVERVIEW MOSAIC (PHOTO) 

3. TARGET CLOSEUP (PHOTO) 

4. TARGET PROFILE (PHOTO) 

s. TARGET ENLARGEMENT 

SECTION II 

6. PLAN VIEW DOGTOOTH BEND BENDWAY WEIRS 
L. 

7. OVERVIEW MOSAIC (PHOTO) 

8. UPPER REACH BENDWAY WEIR 

9. MIDDLE REACR BENDWAY WEIR 

L. 10. LOWER REACH BENDWAY WEIR 

11. BATHYMETRIC CHANNEL BENDWAY WEIR 
i 
L 

I 

L 

I 
I.­

l 
l_ 

L 
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U.S. ARMY ENGINEER DISTRICT ST. LOUIS 
CORPS OF ENGINEERS 

ST. LOUIS, MISSOURI 
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.•.• \, Jl"~/ // 

ZERO 301.18 304.77 379.94 
46.3 51.9 179.6 

Aiccc 
D1t•l""' •o ....,..TtNO HYOROGRAPHIC SURVEY 

L.W.R.P. 306.30 376.44 MILE 78.1 TO MILE 80.3 

ELEVATIONS .ARE REFERED TO N.G.V.D. 
CONTOURS .ARE BELOW 1956-57 LOW WATER REFERENCE 
PLANE <54,000 c. f .s.) 
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PLANE (54 000 c.f.s.l 

U.S. ARMY ENGINEER DISTRICT ST. LOUIS 
CORPS OF ENGINEERS 

ST. LOUIS, MISSOURI 
MISSISSIPPI RIVER 

HYDROGRAPHIC SURVEY 
MILE 24.2 TO MILE 26.5 









Dike 

•' .~ .. ~·· .. 

#i ..... 

...;.­

~ - ·~ 

" ..-~ 

-.~ 

, , , 

., , , ., 

.. 
..,;-• - . 

... .. ~-~~--

, 

:, .-:­

·t 
·... -·~.j 'i.1~~ 

. ~~ 



L 
L 
i 
I....._ 

L 

VIII. Underwater Weir Investigation Report from The Netherlands, with 
I....._ Introductory Comments. 

I 
"-­



L 

This report was obtained from a Dutch engineer after discussing the 
Bendway Weir Concept with him during the PIANC trip to Japan. The report was 
translated by the Federal Bureau of Investigation. The Dutch are going to 
start building their structures sometime in 1991. Note that the design angle 
called for in this report is exactly the same design angle that was arrived 
upon at WES. 

The Dutch goals are very similar to the Corps goals of establishing a 
( wider and more stable bendway. 
L 

The Dutch bring up an alternate solution of armoring the entire bed of the 
bend, which would probably work as well as the Bendway Weirs but would. become 

l 
\ obviously quite expensive. 

The second half of this report discusses the possibility of constructing 
the "groins" out of sand bags made of geo-textiles. Interesting concept, 

I although with the cheap cost of A stone, this may not be practical on the 
I.__ 

Mississippi River. However, the idea may be worth investigating for smaller 
rivers. 

The District will stay in contact with the Dutch and continue to share as 
much information as possible.on the Bendway Weir concept. New ideas and 
insights will no doubt be gained from both countries. 

I 

'-­
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L 

http:possible.on


"""' 14 

i 

\ 
L 

c._ 

L 

L 

Onderzoekresultaten en belangen-inventarisatie 

Eindelijk zicht op Waalbochtverbeteringen 


Reeds jarenlang bestaat de ww om de nautische situatie In de bochten 
van de rivier de Waal tuaMrl Nljmegen en de Pannerden• Kop ta verbete­
ren (zie figuur 1J. O.Z. W9ll8 is NC8C1t.i)k weer met nedruk onder de aan­
dacht gekomen door het unwijzen WM de Wul Illa zogenMmde hoofd. 
trlllasportaa in het (Tweede) Structuunchema.Verkw en Vervoer (2a 

SVV}, een gezamenffJk produkt van de Minist9ries Vertceer en Waterataat 
en VROM. In daze note wordt ook vtMgwoting van de mogelijkheden voor 
de znbakmduwvaart bep6eit. Het 2e SVV is een ul1wericing van de vierde 
Nota RulmtellJke Ordening, wwin onder meer wordt ultgesproken dat 
het om economi9che redenen gewenst is om de~ tu. ­
sen Rotterdam en het Duibe Ktrterimd optimaal ta benuttan. De argu­
memen voor het beter benutten v.n de Wul zijn echter niet van louter 
economiache wd. Verbetel ing ¥1111 de nautillche 8ituatie op bet bochtige 
traject tuaen Nljmegen en de Duttse 9l'9ftS is vooral ook eew•ast om vei­
fagheidsredenen en (op de lange termijn) voor het milieu: V8I voer ovw wa­
ter is ook gunstiger voor het milieu en veiliger dan vervoer over de weg. men van de overheid werd er v66r 1983 echter 

geen plan gerealiseerd. In dat jaar werd de mid­
H.HM91 Verbetering betekent in cfrt verband dat er vol­ denpijler van de spoorbrug over de Waal in de 

De tm HMiga is wermarn bii de cir9Clie G&­
doende vaarbaanbreedte en vaardiepte aanwezig 
moet' zijn voor een veilige en vk>tte afwl1dceiing 

bocht bij Nijmegen verwijderd en werd aldus de 
(vaar)weg vnj gemaakt voor een grootscheepse 

dl!riand van de~ van de scheepvaart op de Waal. De bochten tus­ bochtverbetering cfie het op dat moment grootste 
sen Nijmegen en de Pannerdense Kop, bekend als knelpunt (de •bocht Nijmegen') op het traject 
'Haalderen, Eriecom (of de Zandberg) en Hulhui­ Rotterdam-Ruhrgebied zou elimineren. In juni van 
zen', vormen in dit opzicht een kneipunt. het vorige jaar is dit verbeteringswerk gereedge­

1. Wiii bij NiJlftl9llL Vroegere plannen en recente verbeteringen 
komen en werd daannee het tot dan toe grootste 
nautische knelpunt op de Waal opgeheven. Rijks­

Ter voorbereiding van verbeteringswerken in bo­ waterstaat koos bij Nijmegen een 'zomerbed' ­
vengenoemde bochten is in de jaren zeventig al oplossing: er werd geen bocht afgesneden. Het 
veel onderzoek uitgevoerd naar zogenaamde werk bestond kort gezegd uit het ophogen van de 
trace-oplossingen (bochtafsnijdingen) en naar de diepe buitenbocht met zand en grind dat . met 
effecten van deze werken op de afvoerverdeling stortsteen werd afgedekt (figuur 2). Door de op­
bij het splitsingspunt de Pannerdens Kop, waar de gehoogde en (vooral) verruwde bodem in de bui­
Boven-Rijn zich splitst in de Waal en het Panner­ tenbocht wordt het water meer naar de ondiepe 
dens Kanaal. · binnenbocht gedwongen, waar door uitschuring 
Vanwege de aantasting van natuur­ en land­ blfjvend meer vaardiepte wordt gecreeerd. Op de­
schapswaarden door de destijds geplande doorsnij­ ze Wl"jze is bereikt dat de vaarbaanbreedte vooral 
ding van de Ooypolder en de tegen het eind van tijdens de lage waterstanden fors is vergroot (zie 
de jaren zeventig toenemende budgettaire probl&­ ook tabel 1). De vergroting bedraagt 30 tot 60 me­

ter (afhanketijk van de waterstand). De maat van 
de beoogde vergroting in de nog te verbeteren 
bochten Haalderen, Eriecom en Hulhuizen is on­
geveer dezetfde. 

lrrtgangspunten 
Bij het in 1988 aangevangen hemieuwde onder­
zoek naar verbetering van de Waalbochten, gel­
den de volgende nautische uitgangspunten: 
de vaarweg moet geschikt worden gemaakt voor 
driestrooksverkeer met vierbaksduwstellen bij een 
vaardiepte van 2.5 m ender OLR (Overeengeko­
men Lage Rivierstand, overeenkomend met circa 
8 meter + NAP bij Lobith) met een minimale 
breedte van de vaargeul van 150 m. De vaarweg­
verbeteringen moeten dusdar :ig effectief zijn dat 
ook bij (in overeenstemming met de vaarbaanver­
breding) verruimde toelatingsgrenzen voor de zes­
baksduwvaart het huidige veiligheidsniveau bij 
9,50 m minstens blijft gehandhaafd. Hiervoor is 
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Study Results and Stock-Taking of Interests 

Waal Bend Irrprovements Finally in Sight 

Arrsterdam CIVIELE TECHNIEX in Dutch Feb 90 pp 14-19 

[Article by H. Havinga of the Gelderland Division of the Department of Public 
Works] 

For years now, there has been a desire to iuprove the navigational situation 
in the bends of the Waal River between Nijmegen and the Pannerdense Kop (see 
Figure 1). Recently, this desire has gained new inpetus through the 
designation of the waal as a so-called prinary transportation axis in the 
(Second) Structural Plan for Traffic and Transportation (2nd SW), a joint 
product of the Ministries of Transport & Public Works and of Housing, Physical 
Planning &Environment. In this report, an expansion of the options for push 
navigation with six-barge units is also advocated. The 2nd SW is an 
elaboration of the fourth Physical Planning Report, which states, inter alia, 
that for economic reasons it is desirable to make optinal use of the waterway 
link between Rotterdam and the Gernan hinterland. However, the arguments for 
better utilization of the waal are not nerely economic in nature. An 
inprovement of the navigational situation in the tortuous route between 
Nijmegen and the German border is also desirable first and forenost for safety 
reasons and (in the long run) for the environment: Transportation by water. is 
better for the environment and safer than road transportation. · 

Inprovement in this sense means that there should be an adequate channel width 
and navigation depth for safe and expedient pursuit of shipping on the waal. 
The bends between Nijmegen and the Pannerdense Kop, known as "Haalderen, 
Erlecom (or the Zandberg), and Hulhuizen," constitute a bottleneck in this 
regard. 

Previous Plans and Recent Itrprovements 

In preparation for improvement projects in the aforementioned bends, a great 
deal of research was conducted during the 1970s into so-called line solutions 
(bend truncations) and into the effect of these projects on the discharge 
distribution at the Pannerdense Kop branching point, where the Upper Rhine 
splits into the waal and the Pannerdense canal. 

Because of the effects on natural and landscape interests by the then-planned 
bisection of the Ooy Polder and the increasing goverrmental budgetary problems 
around the end of the 1970s, however, no plan was inplemented prior to 1983. 
During that year, the middle pillar of the railroad bridge over the waal in 
the bend at Nijmegen was rem::>ved, thus clearing the way for a large-scale bend 
inprovement, intended to eliminate the biggest bottleneck at that point (the 
"Nijnegen bend") on the route between Rotterdam and the Ruhr area. In June of 
last year, this improvement project was completed, neaning that the biggest 
navigational bottleneck on the Waal up to that time was eliminated. The 
Department of Public Works opted for a "sumner bed" solution at Nijmegen: The 
bend was not truncated. Basically, the project consisted of aggrading the 
deep concave side of the bend with sand and gravel topped with rubble (Figure 
2). Because of the aggraded and (especially) roughened bed in.the concave 
side of the bend, the water is forced more towards the shallow convex side, 
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where greater navigation depth is continually created through erosion. In 
this -way, it was possible to significantly increase the channel width, 

r 

\ 
especially during low water levels (see also Table 1). The increase aroounts 

L to between 30 and 60 meters (depending on the water level). The am:>unt of the 
projected increase in the Haalderen, Erlecom, and Hulhuizen bends, which have 

I yet to be improved, is approximately the same. 
I 

I 
IL-,. Basic Premises 

The following basic navigational premises apply to the renewed research begunL in 1988 into improvements in the waal bends: 

The channel must be nade suitable for three-lane traffic with four-barge push
I points at a navigation depth of 2.5 m under OLR (agreed low river level, 
..._i 	 corresponding to approximately 8 meters +.Amsterdam mean sea level at Lobith), 

with a minimum channel width of 150 m. The channel i111?rovements must be so 
effective that the current safety level at 9.50 m is at least maintained, even 
with the expanded (in keeping with the channel widening) tolerance limits for 
push navigation with six-barge units. To this end, it is necessary that 
three-lane traffic be guaranteed for push navigation with six-barge units as 

I 	 well over as long a route length as possible. For channel inprovements in 
I 
"-- bends, the noted 150 m is not critical. Here, the available channel width 

rust be based on the required channel width for a given arc radius (for push 
points), whereby one nay not yet assume the presence of enlarged head rudders 
on the front push barges.L 
In preparing for these bend improvements, the only measures to be considered 
are those that leave the natural and landscape interests as intact as 
possible, as was the case in preparing for the "Nijmegen." This means that 
only solutions in the smmer bed are considered. At the time when the 
decision on implementing the Nijmegen bend improvement was made, however, 100st 

i 	 "sunmer bed" measures had not yet been researched enough to respbnsibly 
---	 include them in considerations. 

Possible Measures 

Realizing a widening of the navigation channel exclusively in the sunmer bed 
requires drastic intervention in the transverse profile. In so doing, it I'CllSt 
be remembered that the waal is a so-called alluvial river, meaning a river 
that flows in its own transported sediment. One property of alluvial rivers 
is that by way of erosion and sand buildup they create a transverse and 
longitudinal profile that is ideal for the discharge of water and sediment, 
but that can be anything but ideal for shipping, for exarrple. Using erosion­
resistant structures (groins, bank revetments, and so on), however, the 
spatial development of the surrrner bed can be "guided" within certain limits. 

In principle, the following measures are conceivable for navigation channel 
widening in a bend: aggrading the concav~ side of the bend ("Nijmegen" 
method), positioning bed groins on the concave side, positioning bed screens 
on the concave side, regularly dredging the sand bank on the convex side 
(Figure 	3). 

Of these methods, "aggrading" is currently the best-known; the initial results 
from "Nijmegen" inspire confidence in the practical use of this method. Bed 
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L 	 groins are also expected to yield good results, but due to the lack of 

practical experience there is still some uncertainty about the effectiveness 
of this method in practice. Only a test in a Waal bend and the application of 

L 	 two-dimensional II¥)rphological m:xlels can eliminate this uncertainty. 
According to tests with m:xlels, the solution with bed screens in the concave 

! bend also works well. However, the only practical experience available with 
this method is in an (American) stream. Consequently, larger-scaleL application requires first a test in a waal bend and in a morphological rcodel. 
For practical reasons, this solution can probably be rejected: screens are 

I 	 like "knives" to shipping concerns. The screens rust be very slender (sheet 
I 
I 	 piling) in order to produce the desired "wing effect" and m::>reover nust beL. 

positioned with great precision. In principle, widening the navigation 
channel by dredging the convex bank is also a reasonable solution, but over 

I 	 the course of time the work in turn will be negated by the river itself.L 	 Thus, the dredging lll.lSt be continually repeated. 

Study Results 

·- During and after the ircplementation of the project in the "Nijmegen" bend, a 
number of the "sumner bed" measures were further researched in the laboratory.

I This (synptomatic) study was pronpted first and foreroost by the idea that
l applying 	bed groins to the concave side of the bend could represent a good and- relatively cheap solution, as an alternative to aggrading the concave bank. 

Over the course of the study, further attention was given to bed screens. 

Four beneficial effects were credited to bed groins in the concave side of 
river bends: 

I 
L 	 • Discouragement of spiral flow (spiral flow is understood to be the helical 

propulsion of water in river bends, whereby the water particles near the 
bottom are propelled towards the convex bank and the water particles near the 
surface are propelled towards the concave bank), ~ich is an important factor 
in the formation of shoals along the convex bank; 

i • The transport of bed sediment towards the concave bank, whereby the local 
l 
'--	 sediment load of the convex side of the bend is reduced; 

• Reduction in the size of the hydraulic transverse profile in the concave 
side of the bend, whereby the flow rates along the convex bank will increase, 
corrparable to the phenomena when the concave bank is aggraded; 

• An increase in roughness in the concave side of the bend, whereby roore water 
.is 	sent through the relatively less rough (sm::>other) convex side, where it 
provides for greater erosion (also conparable to aggrading). 

An optimal balance between the effects of bed groins and practical realization 
was found to be present if the bed groins are spaced at intervals of 
approximately 70 meters, center to center .CWaal situation). In addition, they 
must have a bearing of approximately 70 degrees with respect to the river axis 
in an upstream direction, together with a particularly steep incline 
downstream (approx. 1:1.5). The length of the bed groins is approximately 200 
meters. Conversely, the bed screens are oriented towards the convex bank at 
an angle of only 15 degrees to the main stream. They are grouped in the 
concave portion parallel to each other in srrall groups of four to five and are 
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approximately 25 meters in length (Figure 4). · 

The laboratory research yielded the following results with respect to 
aggrading, bed groins, and bed screens: 

• The model tests showed (again) that aggrading the concave bank provides a 
major widening of the navigation channel. This is also confirmed by the first 
evaluation of the test with aggrading in the Nijmegen bend. However, longer­
term tests of the results of the improvement of the Nijrregen bend are needed 
in order to be absolutely certain of the ongoing effectiveness of a fixed 
layer positioned on an aggraded concave bed. The time-dependent development 
of the roughness of the fixed layer (will sand be deposited between the 
stones?) plays an inportant role here. 

• According to the model tests, bed groins provide less of a widening effect 
than aggrading the concave bank. During these model tests,·however, roughness 
resulting from substantial dunes unexpectedly played an irrportant role. This 
rrade interpretation more difficult and did not do full justice to the effect 
of bed groins. Still, a minimJin effectiveness of bed groins can be derived 
from the tests. Only a test in a waal bend and the application of two­
dimensional m:::>rphological models can eliminate this uncertainty. 

• According to the m:Xlel tests, the solution of positioning bed screens in the 
concave side of the bend works nearly as good as aggrading the concave bank by 
applying a fixed layer. However, full justice was not done to the effect of 
bed screens in the scale model either, for the above reasons. Practical 
experience with this method is available only in an (American) stream. 
Consequently, larger-scale application requires first a test in a waal bend 
and in a roorphological roodel. 

• During the model study conducted, it turned out that the physical model 
could not reflect all relevant aspects that play a role in a thorough 
consideration of alternative measures. Thus, it is necessary that tests be 
conducted with bed groins and/or bed screens in practice, in order to gain 
greater certainty concerning this measures. The greatest uncertainty relates 
to the applicability of bed screens in conjunction with the precision 
requirements established for orientation and navigational aspects. This is 
'Why a prototype test with bed groins was first chosen. This solution is 
attractive if these groins can be cheaply executed, in the form of what could 
be called "sand elements": sand packed into sacks or bags made of geo­
textiles (synthetics) • 

In the aforementioned study, the knowledge gained in the past within the 
framework of the so-called Public Works Applied Research (TOW)-Rivers was very 
helpful. In TOW-Rivers, enployees of the Department of Public Works, the 
Technical University of Delft, and the Hydrodynamics Laboratory worked 
together in the area of bedding forns Con the sandy river bed), spiral flow in 
bends, and sediment transport. 

Stock-Taking of Interests 

As indicated above, preparations for this type of project involve not only th~ 
navigational effects of the projects, but must also take into account the 
effects on other interests. This is necessary so that all interests can be 



The bed groins are posi•tioned horizontally. First, the bottom or river bed is 
dredged even across the entire length of the bend inprovement. Part of the 
dredged sand, arrounting to 400,000 cubic meters, is transported to a dike 
reinforcement project in Herwen/Aerdt. This accounts for 210,000 cubic 
meters. The rerrainder is redeposited between the positioned groins. 

A groin element consists of a bag made of synthetic fabric measuring 25 m in 
L length and 1.2 m in diameter, filled with sand. The synthetic fabric is 


manufactured from threads of pol}'Propene with a weight of 430 grams/square 

meter. The warp and weft are both 215 grams/square meter. The average · 


L tensile strength is 80 kN/m, and for sand density a value 0 90 of 170 microns 

is required. The bags have two fill openings ~ are ready-manufactured at 
the factory. 

The enpty bags are laid in a sort of :roold, the dredge shuttle, and then filled 
with sand. The sand-water pump is a Toyo pump that hangs on the river bottom. 
There, the pump sucks in the sand-water mixture and fills the bags. The

I mixture enters the element through the fill opening and inflates it. The sandL rerrains in the element, and excess water is discharged via the other £ill 
opening. 

\ 

l 	 Positioning
~ 

Once the 	element is 90 percent full, it can be positioned. The bags have an 
effective height of 0.8 m and a width of 1.5 m. An electronic distance­
measuring unit, the Nikon D'lM 5, is used for positioning. With this 
instrument, the distances are measured in terms of length and width with 

\ 	 respect to fixed points. First, the guide pontoon, the Moby Dick, is 
L 	 maneuvered into a good position in keeping with a predetermined placement 

plan. Then, the shuttle is iooved in, and once its position is good, the 
shuttle is lowered to the bottom. With davits and winches, the shuttle can be 
lowered to above the spot where the elenent is to be positioned. The combined 
weight of the shuttle and element is 80 metric tons. 

The tilt cords that are attached eccentrically to the shuttle, are drawn taut, 
and the hoisting cord is lowered. Through this action, the shuttle tips a 
meter and the element falls into place. The elements are positioned in a 
stretching bond on top of one another, so that seams in the axis direction of 
the river are avoided. 

A number 	of navigation floats are positioned for the safety of the guide 
pontoon, which is moored diagonally in midstream. In the bend at Erlecom, 

L 	 there is a ban on anchoring, and ships IWSt sail along the good bank. While 
laying the elements in the middle of the channel, the activities are 
accorrpanied by the navigation service. This means that ships sailing upstream 
and downstream are able to pass the guide pontoon safely. 
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considered carefully during the decision-making stage (1991). In the area of 
bend improvements, this rreans primarily river-science, landscape-related, 
navigational, and economic interests. 

As far as river science is concerned, the points of interest are the 
resistance of the bed (to the discharging water) and the morphological 
effects. Installing a (rough) fixed layer or bed groin causes an increase in 
the resistance.to discharge, through which the water level directly upstream 
will rise (order of magnitude: decimeters). Because of the dam-bowing 
effect, there will also be a discernible rise in the water level at the 
Pannerdense Kop branching point, which means that the discharge distribution 
will change: the Waal will get less water and the Pannerdense canal will get 
roore. Thus, without additional measures the adverse tendency of the last 
decade will be reinforced. This is unacceptable, given the current problems 
with higher water levels along the IJssel during the surrmer high waters. 
Consequently, a great deal of attention in the study will be devoted to 
compensating measures. 

Bed screens do not provide in any extra resistance for the water in the 
longitudinal direction of the river, and thus do not cause any change in the 
water level. 

The periodic dredging of a large quantity of sediment causes a local increase 
in the transverse profile and thus a lowering of the vater level, because of 
which the water levels upstream will fall to a slight degree. This does 
significantly interfere with sand transport: Drops in the bed directly 
downstream from the bend will result. In principle, the drop in the bed can 
be counteracted by reintroducing the dredged sand to the river downstream 
(sand suppletion). However, there is not enough known about the factors that 
play a role here: Sand beds could multiply downstream, sandbars, etc. Thus, 
these factors must be studied as well. 

The methods discussed have no inherently detrimental effects on the landscape 
and on nature. Only complementary activities, such as enlarging the arc 
radius, could interfere with the envirorurent on the shore. The "environmental 
in-pact" of this must be taken into consideration. 

Structures on the river bed could have effects on navigation. The current 
pattern changes, which could nake it harder to steer the ships. Structures in 
the sumner bed imply a ban on dropping anchor. From a nautical standpoint it 
is certainly undesirable, but in practice such problems are not that serious. 

The channel improvements are m:>tivated by safety and economic considerations. 
The benefits of the channel inprovement lie prinarily in the raising of the 
level of safety for shipping and in not exacerbating safety with increased 
opportunities for push navigation with six-barge units {even with lower 'W'Citer 
levels). 

The economic benefits are defined by: an increase in the opportunities for 
overall shipping, a shortening of the travel time between Nijmegen and Lobith, 
and an increase in the opportunities for push navigation with six-barge units. 
In addition, the port of Rotterdam becomes more attractive due to the presence • 
of a wet transport axis without rrajor bottlenecks. It is precisely in this 
light that the economic benefits of channel improvements must be regarded, as 

http:resistance.to


L 

L explained in-the 2nd SVV: "The waal primary transportation axis must be freed 

of bottlenecks." An indication of the economic advantages is evident when one 
considers that:( 

L 	
• By widening the bends in question, these bends are no longer the decision 
factor in determining the loading depth of ships. Thus, this means that ships 
can be loaded deeper on the average. An increase in the loading depth of ten 
centimeters means an annual cost advantage for the overall shipping industry 
of 5 to 10 million guilders; 

• The travel time between Rotterdam and the hinterland is expected to be 
shortened by several minutes, which means an advantage for shipping an¥)unting 
to several million guilders per year; 

l.__ • A great deal of research has been done recently into the specific benefits 
for push navigation with six-barge units; in the evaluation report for the 

I 1986 test year, the benefits of push navigation with six-barge units were 
\ estimated at between 1.5 and 11 million guilders on an annual basis, depending
\-- on factors such as fuel prices, acceptance limits, and the application of the 

push navigation fleet. On the basis of experience gained thus far, it can be 
stated that the benefits of i~roved Waal bends for push navigation with six­
barge units alone will am:>unt to between five and ten million guilders a year. 

r 

The costs of the various solutions are estimated at between 30 and 80 million 
guilders. Without further research into the feasibility of the notedL measures, it is not possible to give a more precise figure. The alternative 
of bend truncation is not regarded as a serious alternative, in part due to 

\ the high costs (approxinately 110 million, not including reequipping the 
I truncated arms.~ 

Plan of 	Approach 

During the first six rconths of this year, a plan was drawn up in conjunction 
with the H}'drodynamics Laboratory for the overall study into the effects (on 
channel 	width and discharge distribution) and consequences (for nature and 
shipping) of conceivable solutions for increasing the channel width in the 
Haalderen, Erlecom, and Hulhuizen bends. In any event, a bed groin test in 
the Erlecom bend is an element of this study. In this bend, another ten bed 
groins are being installed this year in various configurations, the findings 
of which will be "put through the mill" (Figure 5) • 

It is estimated that the execution and interpretation of the bed groin test 
will take approximately 1.5 to 2 years. This is also approximately the arcount 
of time required for a thorough analysis of the effects and consequences of 
all bend improvements between Nijmegen and Pannerdense Kop. All things 
considered, it is thus assumed that a decision can be made in the sunrner of 
1991 on the method with which the Waal bends in this section can be i~roved. 

Because of the desire to quickly free the ·Waal, as a primary transportation 
axis, from bottlenecks, an effort has been trade in the formulation of the 
study to permit the beginning of work in 1991/1992. 

In view 	of the above, the following broad elements are discernible: 



L 

• Conduct of test with bed groins in the Erlecom bend in order to gain missing 
infornation (1989). Consideration of the desirability of a dredging test and 
a test with bed screens. 

• Conduct of rrathematical model study in order to take stock of effects of 
various solutions on channel width and discharge distribution. In addition, a 
IOC>del study is used to look into the effectiveness of potentially necessary 
compensation measures. Research institutions (including the Hydrodynamics 
Laboratory) will be involved in this part of the study. In the course of the 
study, the missing information on the effectiveness and the roughness of the 
"aggrading" and "bed groins" methods will be made available. 

• The necessary preparations will be made in the plan-study domain, so that 
the specifications can be written quickly in the end phase. 

• In 1991, the decision can then be made between the various solutions. 

Because of the innovative aspects of the research, definitive scheduling 
cannot yet be carried out. For the time being, a plan similar to that in 
.Table 2 is being applied. 

Literature 

1. "Effect of Bed Groins in Channel Widening in River Bends," report of 
detailed study (fixed bed), study Q98, H}'drodynamics Laboratory, July 1987. 

2. "Effect of Bed Groins in Channel Widening in River ·Bends," report of 
symptomatic study (effect of bed groins, screens, and a fixed layer in a 
curved groove with m:>vable bottom), study Q98, Hydrodynamics Laboratory, 
September 1987. 

3. "Waal Bends Project Plan," Department of Public Works, Gelderland Division, 
April 1989, H. Havinga. 

4. "Final Report on the Push Navigation with Six-barge Units Test Period," 
Ministry of Transport & Public Works, The Hague, 22 April 1987. 

5. "Nijmegen waal Bend," reports pertaining to study M 1278, Hydrodynamics 
Laboratory, period 1981-1986. 

6. "Second Structural Plan for Traffic and Transportation," Ministry of 
Transport & Public Works, 1988. 



r·-· r r· r---­
r~· ·· r-. r~ 

6 


(1) Weir--(2) Lower Rhine--(3) Amsterdam­

Rhine Canal--(4) Pannerdense Canal--(5) 

North Brabant 


.... "· GELOERLAND 

\ 
\UTRECHT 

(1) 
( 

~ 
'· 

(5) NOORO-BRABANT 




I 
I 

L 

'-­
I 

Figure 1. The Waal at Nijmegen 

(2)­

(1) 

A -­ (3); ::=- (4) 
- -.. (5) 

(1) Railroad-(2) Pannerdense canal--(3) Old Waal--(4) Green lands--(5) Bison 
Cove 

Figure 2. Ixq;:>rovement of Channel Width 

cm.. Slart-- 1CMIOllV I
IClA5fll GMd 11MO- I 
' 

(1 ) 
<2) 

(3) 
NIJMEGEN NOOflD 

(4) 
(6) 

DWARSDOORSNEDe 

(5) 

(1) Rubble--(2) Gravel-(3) North-(4) Original channel width--(5) CUrrent 
channel width--(6) Transverse section 



-----

----- ---- ---- ----
----- ---- ---- ---- ----

------ ---- ----

----------

------

-----------

L 
\ 
'- ­

.._ ' Table 1. Present and Required Channel Width 

L 
Aanwezige breedte v66r( 1 ) vereiste breedt&: 2) bereikbare breedte 
verruiming waterstand bij bij W.L Lobith 
Lobith t.o.v. NAP (4) (5) (6) t.o.v. NAP (3) 

2str 3str 3str 
Sm 8,75 m 10 m 8-b 4-b 6-b Im 8,75 m 10 m 

L 	 St. Andries 150 170 200 155 160 185 180 190 210 

I 	
Nijmegen 110 130 170 155 160 185 160 170 200 

I 

I Haalderen 140 150 180 150 170 195 180 195 200L 

Erfecom 140 145 180 155 160 190 180 195 200 

Hulhuizen 140 150 180 155 175 195 180 195 200 

(1) Present width before widening, water level at Lobith relative to Amsterdam 
mean sea level--(2) Required width--(3) Achievable width at Lobith water level 
relative to Amsterdam mean sea level--(4) 2-lane 6-barge--(5) 3-lane 4-barge-­
(6) 3-lane 	6-barge 

Table 2. Provisional Planning Schedule 

Subject 	 1988 1989 1990 1991 

1. Channel 
I 
i - Dimensioning current navigation channel -----­
I 
i.....- - Dimensioning future navigatio~ channel 

2. Nijmegen 	evaluation 
- Navigation channel width ----- ---- ---- ---- ---­
- Change in resistance ----- ---- ---- ---­

3. 	Effect of bed groins/screens 
L 	 - Test of bed groins ------ ---- ---­

- Test of bed screens p.m. 
- Test of effect w/resp. to xrodels ---------­

I 	 - Navigational factors 
.__ 

4. 	Dredging 
- Consequences of bed position -----­
- Difficulties with.sand suppletion =========== 
- Dredging/sand suppletion test p.m. 

\ 
\ 
, . 

5. 	Bend truncation 
- Test of effect w/resp. to models ----------­
- Development of nature and landscape =========== 

I 
I- ­ 6 . Plan study 	 ==== ==== ==== 
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L Figure 3. Various Possibilities for Channel Improvement 
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c. W•rking 9randkribben~ 16) 

·- (1) Navigable width in bend--(2) Navigable width on right side--(3) Right 
section--(4) Bend to the right--(5) Transverse profile in a river--(6) 
Erosion--(7) Cross-section--(8) Original--(9) After aggrading--(10) With bed · 
groins--(11) Direction of top water layers--(12) Direction of bottom water 
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L Figure 4. Positions of Bed Groins 
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L Figure 5. Plan of Approach 
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'Ii WATERBOUW 
! • 
1iws voert proefproject uit met zandelementen op Waalbodem 

i 
I..._ 

Rijkswaterstaat is bezig met het yerbeteren van de nauti­
1 

! che situatie op de Waal. In het algemeen zijn dat dure 
projecten door het gebruik van vele tonnen stortsteen. 
i :en proef met zandelementen in de bocht bij Erlecom 
L_noet uitwijzen of deze een alternatief vormen voor het 

lzandworsten als bodemkribben 
lzijn alternatief voor steen 

1ebruik van breuksteen. 

i :.H. Derks, RWS directie Gelderland 

'Ir. H. Havinga, RWS directie Gelderland 


' l j:irenlang wil Rijksv;:m:rst:i.:it de 
naurische siruatie \•erbeteren in de 
W:ialbochten russen ~ijmegen en 

de Pannerdense Kop. De bochten bij 
\ l:i.:ilderen. Erkcorn en Hulhuizen ,·or­
: 
1 

nen een knelpunt. In de smalste gedeel­
'ten is er nier Yoldoende ,·:i.arbaanbrc::edte 

a:in"·ezig \'OOr een ,·eilige en vlotte af­
i ,·ikkeling ,·:in de scheep,·aart op de 
! X'aal. Bij de Yoorbc:reiding \"OOr Yerbete­
ring \•:in die hochten ~·orden alken 
oplo~singen heschouwd. die de natuur­

1 ~n landsch:ipsw:i:irden zo goed mogdijk 
I m:ict laten. D:it ~·as ook het geYal Yoor 
'uc: bochc,·c:rhetc:ring bij :\ijmc::gen. Die 

hc::cc::kc:nt d:u uitsluitc:nd oplossingen in 
i et zomc:rhc::d OYc::rblijn:n. Toc:n de be­
L·lissiniz werd ~c:nomc:n O\"er de uir,•oe­

ring \·an <le hochn·erheterin~ bij ~ijrne­
µc:n. \Yaren de meeste zomerbed altem:i­

1 :ic::n::n nog nic:t \'c:r genoeg onderzocht. 
i Tijdc:ns c:n n:i uit\·oering Yan Nijmegen 
._zijn in het labor:uorium die :iltematieven 

wc::l vc::rdc::r onderzocht. Daarbij kv:am de 
\ oplossing rnc::t bodemkribhen in de dic::pe 
Lhuitenbochc op omkrlingc: afstanden 

,·an ..,0 m als \'edhdo\'end naar vorc::n. 
. Dezc: opl<>ssing wor<lt :i.antrt:kk_c::lijk als 
i die: krihben goc:dkoop kunnen ""'·orden 
IL uitgc::\'oc::rd in de \'Orm ,·:in zandeiemen­

ten. Die: elc::memc::n hestaan uit met z:md 
~e\'ulde zakken of ~·orsten gemaakt \•an 
geo-tc:xtid. Tijdcns het uitgc::voerde rn<>­

1 dc::londerzoek hkek d:u in her modc::l niet 
~:ilk rde\·ame aspecten konden ~"<?rden 
, hcstudec:rd. Da:i.rom is c:en prototype 
I proc::f in uitYoering in de hocht hij Erk­
L com. D:1.ar word~n elf hodc::mkrihhen. 

opgebouwd uit z:in<lekmencc:n. in ver­
schilkndc uirYoeringen :i:.mgeleµd c:n 
cum de tund get'tJeld. Ciesch:J.t wordt d:J.t 
<k uir\'m:ring en intl"rpret:nit" ,·:in c.k ho­

maart ~·aren er .300 ,·an de: ;oo elemen­
ten gekgd en de Yern·achting is dat de 
uitYoering \'an het ~·erk begin md vol­
tooid zal zijn. 

Constructie · 
De elf bodernkribben liggen onder een 
hoek ,·:in 22 ° ten opzichte Yan de as \'an 
de ri\'ier en besraan uit elc::memen van 
kunststofweefsel die zijn ge\'uld met 
zand. Een· \'ijftal krihben zijn rnorzien 
Yan ec::n filtc::rlaag ondc:r de elernemc::n. Er 
is c::en verschil in opbouw \·an de krib­
ben. De eerste \"ijf kribhen hebben c:-c:n 
onderlaag ,·an \'ic:r elernc::mc:n. met dxlr­
op een tweede l:iag ,·an dric:: c::kmemen 
en c::en bm·enste l:.ug \":J.n rwee dememen 
naast elkaar. De andere zc::s krihben ken-

De worst van geotextiel wordt leeg in de 
specia.shuttle gelegd en dan gevuid met 
zand. 

De bodemkribben worden piramidevormig 
aangelegd•• 

nen ec:n onderl:i:ig ,·an drit- ekmc:nu:n 
mc:t daarop c::c:n la:1.µ ,·an twee: stuks. Dt: 
top dzlrYan hc::sraat uit ttn element. 

De hodernkribhen won.kn horizont:ial 
aan~dc:gd. \"ooraf wnrdt de hodem of ri· 
\"ic::rbeddinµ ,·l:ik ~eh:iµgerd O\"c::r dt: helc: 
len~te \"an de: bochrvc::rheterinµ. Het <>p­
gebaggc:rdc:: zand. ~00.000 m'. wordr ten 

Hat zand blijft in het element achter en 
blaast dat op. Als hat element vol is wordt 
het dichtgemaakt. 



I 

I 
I 
'-­

i 
i,_ 

Department of Public Works Conducts Test Project With Sand Elements on Waal 
Bed 

Sandbags Are Alternative to Stone as Bed Groins 

Amsterdam CIVIELE TECHNIEK in Dutch Feb 90 pp 84-85 

[Article by G.H. Derks and H. Havinga of Gelderland Division of the Department 
of Public Works] 

The Department of Public Works is working on inproving the navigational 
situation on the Waal. In general, this involves costly projects, due to the 
use of many tons of rubble. A test with sand elements in the bend at Erlecom 
is intended to show whether they might be an alternative to using broken 
stone. 

For years now, the Department of Public Works has wanted to improve the 
navigational situation in the bends in the waal between Nijrnegen and the 
Pannerdense Kop. The bends at Haalderen, Erlecom, and Hulhuizen constitute a 
bottleneck. At the narrowest sections, there is not an adequate channel width 
for safe and expedient shipping on the waal. In preparing for improvements in 
the bends, the only solutions considered are those that leave the natural and 
landscape interests as intact as possible. This was also the case in the bend 
improvement at Nijmegen. This means that solutions in the sunmer bed are the 
only alternative. When the decision was rrade on implementing the bed 
improvement at Nijmegen, most surrmer bed alternatives had not yet been studied 
adequately. During and after execution of the Nijmegen project, however, 
these alternatives were further studied. In the process, the solution with 
bed groins in the deep concave side of the bend spaced at intervals of 70 m 
emerged as a promising possibility. 

This solution becomes attractive if the groins can be executed cheaply in the 
form of sand elements. These elements consist of sacks filled with sand or 
bags made of geo-textiles. During the IOOdel study that was conducted, it was 
found that not all the relevant factors could be studied in the m:xiel. For 
this reason, a prototype test is under way in the bend at Erlecom. There, 
eleven bed groins, constructed from sand elements, are being positioned in 
various configurations and "put through the mill." It is estimated that the 
execution and interpretation of the bed groin test will take approximately one 
and a.half to two years. In early March, 300 of the 500 elements were 
positioned, and it is expected that execution of the project will be completed 
by early May. 

Design 

The eleven bed groins are positioned at an angle of 22° to the axis of the 
river, and consist of elements made of synthetic fabric filled with sand. 
Five of the groins have a filter layer under the elements. There is a 
difference in the construction of the groins. The first five groins have a 
bottom layer of four elements, covered by a second layer of three elements, 
and an upper layer of two elements side by side. The other six groins have a 
bottom layer of three elements covered by a layer of two elements. The top 
layer consists of one element. 
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The bed groins are positioned in pyramid formation. 
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The shuttle is lowered to the bottom. The tilt cords are drawn tight and the 
hoist cord lowered, so that the shuttle tilts and the element falls in place. 
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Influence of the Point Bar on Flow Through Curved Channels 

WILLIAM E. DIETRICH I AND J. DUNGAN SMITH 

Departmellt of Geological Sciences and Quaternary Research Center, Department of Geophysics, Unfrersiry of Washington 

I 
L . In a ~hannel with bed topography that does not vary in the downstream direction, a secondary
·;:;:: ..·: 

L 

circula~1on c~mposed of outward ~ow at the surface and inward flow near the bottom extends across 
the enure width. If the curvature 1s constant, the cross-stream velocity component near the bed and 
the pattern of bo~ndary shear stress can be estimated by assuming fluid accelerations to be small. 
Unfortunately, this procedure cannot be used in analyzing the flow through natural river meanders, or 
through channels wnh downstrea~ .constant bottom topography but with rapidly changing curvature. 
In these latter c~ses, effects ansmg from bed- and bank-induced momentum changes must be 
accounted f~r. Evidence for a substantial topographically induced alteration in the cross-stream flow 
pattern relative to that for the analogous constant bottom topography case is provided through new 
analyses ?f several sets of labo~tory and. field data. Shoaling over the point bar in the upstream part of 
the ben~ 1s shown to ~orce the h1gh-veloc1ty core of the flow toward the pool. This is accomplished by a 
con~ect1ve accelerat10.n-caused decrease i~ the cross-stream .water surface slope and a resulting 
dommance of t~e vertically averaged centrifugal force. The pnmary effect is a velocity component 
to~ard the outside or concave bank throughout the flow depth over the upstream, shallow part of the 
pomt bar. and an outward component of boundary shear stress in this region. The channel curvature­
mduced 1~ward component of boundary shear stress consequently is confined to 20 or 30% of the 
chan~el width at .the pool.. Outward transfe~ of. momentum over th~ point bar, as manifested by a rapid 
crossmg o.f the h1gh-veloc1ty core from the ms1de bank to the outside one. contributes to an enhanced 
decrease m boundary. ~hear stress along the convex side of the stream as the top of the bar is 
appro.ached. Forces ansmg from topographically induced spatial accelerations are of the same order of 
magnitude as the downstream boundary shear stress and water surface slope force components, so 
they must be m~deled as zero-order. not first- or second-order. effects. 

INTRODUCTION 

Natural river meanders generally have radii of curvature 

L 
that vary continuously from infinity at upstream crossings to 
small values at the bend apices and then to infinity again in 
the downstream crossings. In association with this changing 

~'1 ~~~ ,: curvature the bed topography varies systematically. Cross­
I ings are of nearly uniform depth. In contrast. as the radius of 
~ -r curvature diminishes toward the bend apex. the depth de­

creases rapidly over a wide area from the convex bank 
toward the center of the channel, and it increases near the 
concave bank. At the bend apex the cross section is typically 
asymmetric. with a broad. shallow. nearly fiat region extend­
ing well in from the inside bank toward the center of the 
channel. The zone of maximum depth is near the outside 

.. ~' . . i 
;~=~~:·::; bank in this minimum radius of curvature region, and the 

maximum depth itself appears to vary inversely with radius 
of curvature to width ratio for different bends [Leliavsky, 
1955; Konditerol'a and Popov, 1966]. Downstream of the 
radius of curvature minimum. the cross section remains 
asymmetric, but the pool tenqs to shoal, and the point bar 
top to deepen. The downstream end of the point bar top is 
often marked by a steep bed slope toward the channel 
thalweg. River meander bed morphology is documented in 
several laboratory and field studies [e.g., Fredkin, 1945; 
Leopold and Wolman. 1960; Kondrat'yev, 1968; Bluck, 1971; 
Martvall and Nilsson, 1972; Hooke, 1975]. and asymmetry 
of channel cross sections in meanders is discussed by 

1 Now at Department of Geology and Geophysics, University of 
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Richards [1982. pp. 178-179]. Downstream varying bed 
topography is an essential feature of natural river meanders. 
and it is the thesis of this paper that the spatial accelerations 
induced by these topographic changes are large in magnitude 
and strongly influence flow processes and, ultimately, the 
form of the bed topography itself. 

It has long been recognized that channel curvature will 
induce a secondary circulation. Assumptions constraining 
how this secondary circulation varies in intensity with 
channel curvature and depth constitute an essential element 
of most models that seek to predict flow and bed topography 
in bends [C. Yen, 1970; El-Klwdairy, 1970; Allen, 1970a,b; 
Engelund. 1974; Gottlieb. 1976; Kikkawa et al., 1976; 
Bridge, 1977; Zimmerman and Kennedy, 1978; Odgaard, 
1981]. In the past, such models typically have used a force 
balance argument that assumes equilibrium bed topography 
in bends is established when the outward forces acting on the 
particle, due mostly to the downslope component of its 
weight on the point bar face, are exactly balanced by the 
inward forces largely associated with the secondary circula­
tion. We show here that shoaling over the point bar forces 
flu~d outward, even near the streambed; therefore a more 
general closure scheme, such as provided by the equation for 
conservation of sediment mass, is required. 

At present, the most commonly used model for flow and 
bed topography development in river meanders is that of 
Engelund [1974]. This author based his analysis on the force 
balance argument presented in the previous paragraph but 
attempted to account for the influences of spatial accelera­
tion on the flow and of cross-stream sediment transport as 
secondary effects. The model was found to predict Hooke's 
[1975] laboratory results quite well. It has also been used by 
Bridge [1977] and Bridge and Jarvis [1982] with general 
success in predicting major patterns of flow and bed topogra­
phy in the South Esk river. Recently, Ikeda et al. [1981] and 
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Parker et al. (1982] have used the Engelund approach as part 
of their model to predict evolution of meander bends. In 
Engelund's formulation the forces arising from spatial accel­
erations in the flow are treated as if they were much smaller 
than the downstream boundary shear stress or pressure 
gradient forces (in other words, as if they were second 
order). We show here that both the laboratory data ofC. Yen· 
and B. C. Yen and data from our own field study yield 
downstream spatial acceleration terms that are of zero order. 
Also, we point out that Engelund has included only one of 
two equally important convective acceleration terms. To our 
knowledge these are the only experimental data sets that 
allow a quantitative investigation of the influence of channel 
curvature and bar-pool topography on flow processes in a 
river meander. 

THEORETICAL FRAMEWORK 

The equation of motion for a general fluid flow can be 
written as 

du 
p- = - 'Vp + 'V. f - pg (I)

dt 

Here uis the velocity vector; t and p represent time and 
density, respectively;· p is pressure; f is the deviatoric 
(nonisotropic) stress; and g is the gravitational acceleration. 
In order to account for the effects of curvature, changes of 
curvature, and channel topography on the flow in river 
meanders, it is desirable to express (I) in a coordinate 
system that follows the channel path. Smith and McLean 
[1983] have used a right-handed, orthogonal, curvilinear 
coordinate system that follows the channel centerline for the 
purpose, and we shall do likewise. Their coordinate system 
consists of an s axis that points downstream parallel to the 
centerline, a nearly vertical z axis, and a cross-stream n axis 
that is positive toward the left bank. The scale factors for 
derivatives with respect to the cross-stream and vertical 
curvilinear coordinates are unity, but the one associated 
with the downstream coordinate is 1 - n/R = I - N, where 

i.,_ R is the local radius ofcurvature of the centerline. This scale 
factor compares an arc length measured along the channel 
centerline to that measured along any other line of constant 

•1 ;....<. n. 
'l-~~~~'.·: 

In order to examine the effects of channel geometry in 
river flow, Smith and McLean wrote ( 1) in this curvilinear 
coordinate system and then vertically averaged the resulting 
terms. Their downstream and cross-stream force balance 
equations are 

pgh aE 1 a 
(Tu)b = - - - p---(us2)h

(I - N) as I - N as 

a {llslln)h 
- p an (Uslln)h + 2p (1 _ N)R (2) 

iJE {us2)h 1 a · 
(Tzn)b = -pgh - - p - p --- {llslln)h 

an (I - N)R 1 - N as 

a {Un2)/z 
- p 	-(un2)1z + p (3) 

an (1 - N)R 

where ( Tzs)b and ( Tzn)b are the downstream and cross-stream 

components of boundary shear stress, lz and E are the depth 
offlow and elevation of the water surface with respect to an 
arbitrary datum, and Us and Un are the downstream and 
cross-stream components of the velocity. The angle brackets · 
indicate that the enclosed quantity has been vertically aver­
aged. The first term on the right-hand side of (2) represents 
the downstream pressure gradient force; the next two ex­
press the change in momentum of the downstream ftow in 
the downstream and cross-stream directions, respectively, 
and the last term represents the force associated with 
channel curvature. The cross-stream force balance, ex­
pressed by (3), indicates that the cross-stream boundary 
shear stress is equal to the sum offorces caused by the cross­
stream pressure gradient, by the centrifugal acceleration of 
the flow (second and fifth terms on the right-hand side), and 
by the change in momentum in the cross-stream direction 
(third and fourth terms). 

Smith and McLean showed that the vertically averaged 
continuity equation for steady flow is 

I a(us)lz {un)h a(u,,)h 
----- +--=O (4)
1 -	 N as (I - N)R an 

and they solved it for {u,,)lz to get 

I Jn &{u~)lz
(u,,)h = - --- --·- dn (5)

1 - N - ..·11 as 

where -w/2 is the right-bank position of a channel with a 
width w. 

Analysis offield data collected at Muddy Creek (the study 
site described herein) indictes that <11.~u11)h = (us)(u,,)lz. and 
(lls2) = {us)2• Using these approximations with (4) and (5), 
Smith and McLean showed that (2) can be written as 

-1 aE p{u.f)lt a{u.()
--pgh-= (T:,s)b +----­
} -	 N as 1 - N as 

(us) o{us) ) I f" 0(11.()h+ p - -- --- ---dn (6)
( (1 - N)R an I - N ...12 as 

It is well established that in meandering river channels in 
the upstream part of the bend, {us) decreases from the inside 
to the outside bank, i.e., as n increases [see Leopold and 
Wolman, 1960; Rozovskii, 1957; Dietrich et al., 1979; Bridge 
and Jarvis, 1982]. Also, because of the bar-pool topography, 
ah/as is negative from the inside bank to roughly the channel 
centerline, at which point alzlas becomes positive. If a(us)las 
is small, then the term 

a{us> 1 J" a(us)h-p----- ---dn 
an 1 - N -"'12 as 

in (6) will be negative near the inside bank and will decrease 
in absolute value toward the outer bank once ah/as becomes 
positive. We can expect that in the upstream part of the 
bend, protrusion of the point bar into a strongly skewed 
downstream velocity field will lead to reduced downstream 
pressure gradient along the inside bank and. possibly, to a 
steepened pressure gradient along the outside bank. These 
predicted changes are relative to that which would occur if 
the last term in (6) were not included in the calculations. not 
to that expected to occur in a fiat bed. A similar modification 
of the pressure gradient will occur if a(u5)las is negative over 
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the point bar and positive over the pool, as is often the case. 
These changes in the downstream pressure gradient field will 
reduce the cross-stream pressure gradient, causing a cross­
stream imbalance with the centrifugal force and resulting in a 
net cross-stream flow. _This important result will be con­
firmed subsequently using experimental data. 

The equations of Smith and McLean differ in two impor­
tant ways from those in the second approximation reported 
by Engelund [1974). Equation (49) of the paper by Engelund 
is his second-order downstream component of the flow 
equation and can be written in the following manner using 
the symbols and coordinate system of this paper: 

1 0£ "'115 )/z o(U5 ) 

- -- pglz - = (i,:s)b + ---­
1 - N as 1 - N as 

l 

This expression is equivalent to the first three terms in (6). 
The last term of (6) is the force per unit volume due to spatial 
acceleration arising from downstream varying topography 
and, as the preceding paragraph suggests. is of primary

I importance in flow over natural bed topography. It is impor­
tant to note also that (6) is a zero-order equation, whereas 
the analogous expression of Engelund's is second order. 

i 

1 
FLOW IN A CHANNEL WITH SMOOTHLY VARYING 

CURVATURE AND CONSTANT BED TOPOGRAPHY 
( .. IN THE DOWNSTREAM DIRECTION 

·\ 

1 
·i To our knowledge there have been no fiume experiments 

in channels with spatially constant bed topography and 
smoothly varying curvatures. Most experiments have been 
carried out in rectangular or trapezoidal channels composed 
of straight sections connected to sections of constant curva­
ture. Laboratory investigations in channels with the latter 
configuration are of limited value because the· effects of a 
sudden reduction in channel radius of curvature can be 
substantial and complicated. 

Fortunately, the following qualitative description of flow 
through a channel with smoothly varying curvature and 
downstream constant bed topography can be made on the 

) 
\ 

basis of (2) and (3). As the flow enters a channel segment that 
has a decreasing radius of curvature. it experiences a pro­
gressively greater centrifugal force. This is counterbalanced 

l by an increasing cross-stream tilt to the free surface. In the 
\ downstream direction this tilt causes the water surface slope 

to steepen near the inside bank and flatten near the outerlI . one. Once the radius of curvature minimum is reached in a 

I
I 

r 

i 
bend, the curvature decreases progressively in the down­

.......... stream direction, and the corresponding gradual reduction in 
. centrifugal force causes the downstream water surface slope 

I, to flatten near the inside bank and steepen near the outside
I bank. In addition, the intensity of the cross-stream circula­
I 
\-.,,. tion deciines. 

If the relatively small, fiow-induced convective accelera­
tions were zero, the downstream boundary shear force 
would equal the downstream pressure gradient force. Thus 
steepening of the downstream surface slope along the inside 
bank and flattening of it along the outside one (due to 
differences in path length in combination with a downstream 

i 
I increasing centrifugal force) would cause the boundary shear 

stress to be greatest near the inside bank at the center of the 
bend. Once the curvature minimum was crossed, the bound­
ary shear stress would decrease along the inside bank and 
increase along the outside bank. Terms arising from the 

._, 

weak convective accelerations will counter and to some 
degree reduce, but cannot eliminate this trend. 

Despite their limitations the results of available experi­
ments in channels with constant curvature bends connected 
to straight s~ctions support the predictions· made above. For 
example, experiments in a variety of channel bends with 
constant curvature by lppen and Drinker [1962], Varslzey 
and Garde (1975], and Choudhary and Narasimhan [1977] 
demonstrate the development of a zone of high boundary 
shear stress along the inner bank that shifts toward the outer 
bank at the downstream end of the bend where the radius of 
curvature changes abruptly from a small constant value to 
infinite. Although it is not shown in his data. B. C. Yen [1965, 
p. 59] states: .. In the following first quarter of the straight 
reach, the trace of maximum boundary shear shifts abruptly 
to the other side of the channel. ..." 

In a channel with constant curvature and bed topography 
the direction of boundary shear stress also can be estimated 
by assuming that convective accelerations are small. Under 
the latter assumption, (2) and (3) can be rewritten as follows 
in cylindrical coordinates: 

(Tb)e = pghSe (7) 

(7b)r = pglzS, - p(ui°)lzlr (8) 

Here ( Tb)e and (Tb), are the downstream and cross-stream 
components of the boundary shear stress; Se and S, are the 
downstream and cross-stream components of the water 
surface slope; p, g, and lz are defined above; and ue is the 
downstream velocity component. As is noted above, the 
angle brackets indicate that a vertical average has been 
taken. The cross-stream boundary shear stress results from 
the cross-stream pressure gradient force, so if (Tb)r = 
"Y1PghS,, where i't is a proportionality factor, and (ue)2 = 
(u8

2
), then {8) becomes 

(9) 

or 

1 
pghS, =--- p(u8)2hlr (10) 

1 - 'Yl 

The tangent of the angular deviation ( 1/1) of the boundary 
shear stress vector from the downstream direction is 
(Tb),/(1"b)e. Combining (8) and (9) and employing ( Tb)e = 
'Y2P<ue)2 yields 

[1/(1 - ")'1)]"'u8)1hlr - p(u8)2hlr ")'1 1 h 
tanl/f= . =---­

"'f'_p(u6)2 1 - ")'1 'Y2 r 

(11) 

Now writing y1/(1 - 'Yi) = ")'3, we get tan I/I = (")'3/"'12) (/z/r). 
The constant "Y3 can be calculated once the eddy viscosity 
that relates the vertical velocity gradient near the bed to Tb is 
specified. Alternatively, it can be estimated from results of 
the study of flow in a circular annulus carried out by 
Zimmerman [1977]. Specifically, he found that when (tan 
l/i)l(hlr) = 5.0, 'Y'l = 0.0063. This sets ")'3 = 0.03, and (11) 
becomes tan I/I= (0.03/°'/2)(/z/r). Because 'Y2 
the Darcy-Weisbach friction factor, 

0.24 h 
tantJ!=--­

f r 

=f/8, wherefis 

(12) 

L·-----------------------------­
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As Zimmerma·n showed using a di:tferent approach, the 
smoother the bed (thus the smaller the value off), the larger 
the angular deviation from the downstream direction. Equa­
tion (12) closely fits the expenmental results obtained by 
Zimmerman [1977, p. 84, Figure 6] in his circular channel. 

Using the same generai assumptions, Rozovskii [1957] and 
Engelund [1974] had previously derived the expression 

tan if!= Chlr (13) 

where C is a constant for a given channel. This equation has 
since been widely used in modeling of flow in bends [e.g., 
Engelund, 1914; Gottlieb, 1976; DeVriend, 1977; Bridge, 
1977; Falcon, 1978], and a general review of the application 
of (13) to river meander problems has been provided by 
Allen [1978]. Equations (12) and (13) as written and the force 
balance from which they were derived (equation (8)), howev­
er, apply only to flow in circular annuli with bed topography 
that does not vary in the downstream direction. If the 
channel has a rapidly changing radius of curvature, even in 
the absence of bar and pool topography, significant forces 
due to convective accelerations may be generated, and these 
cause a net cross-stream flow; hence an additional cross­
stream boundary shear stress component must be added to 
(8). 

FLOW IN A CURVED CHANNEL WITH A POINT BAR: 

STUDIES BY YEN AND YEN 

Laboratory £'tperimems and Method ofAnalysis 

The most complete set of measurements offlow processes 
in a curved channel is that procured by B. C. Yen [1965] and 
C. Yen [1967]. Their measurements were obtained in the 
same channel with and without a point bar, respectively. The 
channel consisted of two 90° bends with an 8.5-m radius of 
curvature connected by a 4.3-m-long straight section. The 
flat-bottomed channel had. a uniform trapezoidal cross sec­
tion· with a smooth cement mortar surface. The surface width 
was 2.3 m, and the walls sloped at I : I. Width to depth ratios 
for five experimental flows in the trapezoidal channel ranged 
from 8.0 to 17.0. The bed topography in the curved channel 
with vertical walls was formed by the flow over an initially 
fiat but mobile bottom, which was later stabilized with 
cement. The width to depth ratio for the single run conduct­
ed was 18. 

In a subsequent paper, Yen and Yen [1971] derived in 
cylindrical coordinates downstream and cross-stream force 
balance equations analogous to (2) and (3). They then 
computed the magnitude of each term for the channel 
centerline in the downstream direction and in the cross­
stream direction at three cross sections. 

The equations of Yen and Yen can be written ~s 

.aE JE (aue . ue)-pgh - = 'Tb.cos if!+ pur - + - dz 
r a8 Zo ar r 

IE aue JE au+ puer -.-dz+ puz.-dz (14) 
:o r ae :o az 

2
aE IE Ue IE Ollr-pgh- =Tb sin if! - p-dz + pue--dz 
or ~ r :0 r ae 

. (15) 

Here 8 is the downstream direction, r is the local cross-

stream coordinate, z is the vertical direction, and l/J is the 
angle the boundary shear stress 'Tb makes with the down­
stream direction. The equations are integrated from a rough­
ness elevation Zo to the surface elevation E above ihe bed. 

To include the data from all five runs in the trapezoidal 
channel and to compare these data with the measurement.s 
made in the curved channel with natural bed topography. 
Yen and Yen normalized (14) and (15) in the following 
manner. All terms in (14) were multiplied by 2r/(hum2), 

where Um is the average velocity at the midsection of the 
straight channel upstream of the study bend, and the down­
stream slope, -1[aE/(ra8)], was defined equal to S8 , giving 

2grSe 2r-rb cos I/I 2r IE (aue "e) 
--- = + -- Ur - + - dz2 2 2Um plzUm lzum Zo CJr r 

2r IE aue 2r IE Ol19+ --
2 

ue --dz+--., u:. -dz (16) 
hum Zo r ae hun,- =o az 

Each term was then assigned a label, so (16) was reduced to 

(17) 

where each term retains its respective position. The same 
normalization procedure was used for (15), yielding 

2grSr = -2r-rb sin t/I + 2:_ (E ui dz 
Um2 pltun,2 hun,2 J:o r 

2r IE dllr 
- --., lie -- dz (18) 

hunt ~ r ae 

or 

(19) 

Results ofAnalysis 

Components of the downstream force balance at the 
channel centerline represented by ( 17) for the trapezoidal 
channel and the channel with bed topography (referred to as 
the equilibrium bed model by Yen and Yen) are shown in 
Figure 1. The curves labeled Ce in Figures la and le are the 
sums of the four computed values. To compare predicted 
and observed downstream water surface profiles, Yen and 
Yen subtracted from the observed slope Se a uniform slope 
Sr: along the centerline that passed through the mean water 
levels at midsections of the straight sections, 

2 

He = f.L (Se - Sr:) dL = fL(ce 2"m - sC') dL (20) 
. 0 0 g~ 

where L is the downstream distance along the centerline 
measured from the midsection of the upstream section. If He 

.is positive, the accumulated elevation drop from the straight 
section is greater than the constant slope along the center­
line..The predicted and observe~ values of He are plotted in 
Figures lb and Id. 

In the trapezoidal channel the dominant terms counterbal­
ancirig the downstream pressure gradient along the center­
line are the downstream boundary shear stress Ce1 and the 
downstream convective acceleration term Ce3· The large 
deviations in Ce3 at the entrance to the bend (r"8/r" = 0 to 
ir/8) are generated by the infinite rate of change in the radius 
of curvature, a problem not recognized by Yen and Yen 
[1971]. Downstream of section ,..;g the magnitude of Ce:. 
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remains significant, but it tends to be counterbalanced by the 
sum of the smaller terms C62 and C64 , so t~at the computed 
downstream pressure gradient and observed boundary shear 
stress are relatively close. 

In the equilibrium bed channel, Ctr- was found to be as 
large as the downstream convective acceleration term, C63• 

These inertial terms were of sufficient magnitude every­
where along the centerline that the predicted downstream 
pressure gradient and the observed downstream boundary 
shear stress bore little relation to each other. As in the 
trapezoidal channel, the data u·p to section -rr/8 are dominated 
by the sudden change in channel curvature, and the results 
add little to understanding processes in natural river mean­
ders. Because of this, further discussion will focus on the 
region downstream of this effect. 

Between sections -rr/8 and S'Ti/16, C92 and C93 tended to be 
of Opposite sign and larger than the scaled boundary shear 
stress. At the downstream end of the bend, the terms 
decreased to smaller negative values. Along the centerline 
the water surface slope at first steepens slightly and then 
flattens until the center of the bend (-rr/4); downstream and 
through the end of the bend, the slope steepens again. 
Comparison of Figures lb and le indicates that the flattening 
of the slope is associated with a large downstream decrease 
in Ce3· Although Yen and Yen's data were not reported in a 
way which allows easy comparison, it appears that the 
vertically averaged downstream velocity component de­
creased more rapidly in the downstream direction over the 
point bar near the inside bank. This velocity component 
increased in the downstream direction over the deep area. 
These obsesrvations indicate that the convective accelera­
tion term can be expected to be strongly negative over the 
point bar and positive over the pool. 

The results of the analysis of the cross-stream force 
balance. using ( 19) at three sections through the bend are 
shown in Figures 2a and 2b. In the trapezoidal channel the 
cross-stream pressure gradient nearly equaled the centrifu­
gal force Cr2 at all measurement sites. In the equilibrium bed 
channel, however, the convective acceleration of cross~ 
stream velocity contributed significantly to the force bal­
ance. At section Tr/4, for example, Cr3 equaled 35% of the 
total C,. 

Discussion 

An important result of this analysis, about which Yen and 
Yen did not comment, is that at section -rr/8 the centrifugal 
force exceeds the cross-stream pressure gradient force over 
the point bar and is less than the pressure gradient force over 
the pool. This imbalance should and does cause the pattern 
of cross-stream velocity to differ significantly from that 
found in flat-bottomed channels. Where the vertically aver­
aged centrifugal force exceeds the cross-stream pressure 
gradient force over the point bar, an outward velocity often 
extends through the entire water column to the bed. In 
contrast, a small vertically averaged centrifugal force rela­
tive to the cross-stream pressure gradient force can cause 
the velocity to be inward even in the region of highest flow at 
the surf ace. On the inside of the channel this imbalance 
arises from the pressure field associated with the cross­
stream decrease in downstream velocity combined with a 
downstream decrease of the downstream velocity compo­
nent and a reduction of depth of flow over the point bar; on 
the outside part it arises because of the downstream increase 

cu 
0.J 

ell• ell )e/16 el• h/16 Jw/I 7e/16. lllZ 

'•'"• 
Fig. I. Figures from Yen and Yen [1971) showing the down­

stream variation in components of the downstream force balance 
(equation (17)) at the centerline of (a) the trapezoidal channel and (c} 
the equilibrium bed channel. and the accumulative elevation cham?e 
(equation (20)} of the downstream water surface along the centerli~e 
relative to the elevation for a constant slope through the bend in (b) 
in the trapezoidal channel and (d) the equilibrium bed channel. 
Reprinted with permission from the American Society of Civil 
Engineers. 

of the downstream velocity component and a deepening of 
flow over the pool. The downstream pressure gradient will 
decrease where the flow decelerates and shoals, and it will 
increase where it accelerates and deepens (equations (6) and 
(14)); thus it will cause the cross-stream pressure gradient to 
be reduced in the upstream part of the bend. 

Figure 3 illustrates how topographically induced spatial 
accelerations in the downstream pressure gradient will influ­
ence the cross-stream pressure gradient. Flow in a curved 
channel without spatial accelerations would produce a water 
surface topography delineated by the solid lines. Down­
stream convective accelerations associated with shoaling of 
the flow over the point bar reduce the downstream water 

·surface slope (dashed lines) near the inside bank. They also 
may increase the downstream water surface slope over the 
deep area (close to the concave bank). These changes reduce 
the cross-stream sur.face slope, causing, in particular, the 
cross-stream pressure gradient to be exceeded by the centrif­
ugal force over the point bar, and leading to an outward 
component of the velocity near the bed in the shallow part of 

(c) 

(d) 
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A C,2 
0 C,3 SECTION w/I 

0 c, 2-'r--i---r--r--r--..,---r---,.--,...,...~...._ 

a C,1 SECTION w/I 
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Fig. 2. Figures from Yen and Yen (1971] showing the cross-stream components of the force balance in the cross­
stream direction at three sections through the bend; (a) trapezoidal channel and (b) equilibrium bed channel. Reprinted 
with permission from the American Society of Civil Engineers. 
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the flow. There is an analogous effect over the deep area, but 
it appears to be much smaller. 

The prediction of outward velocity near the bed over the 
point bar is confirmed with data reported in graphs in the 
dissertations of B. C. Yen [1965], C. Yen [1967], and Onishi 
(1972]. In Figure 4a the direction offiow near the bed in the 
trapezoidal model studied by B. C. Yen is shown. The flow 
direction, toward the left bank, depicted between sections 
SO and C-rr-0 is due to the curvature effects of the upstream 
bend. Note that this effect does not extend into the bend of 
interest. Figure 4b shows the flow direction and the region of 
shoaling for the same flume with an equilibrium and stabi­
lized bed topography that was studied by C. Yen [1967]. 
There is good correspondence between the shoaling regions 
Qn the point bar and the area of outward flow near the bed. 
Finally, Figure 4c shows the general pattern offlow direction 
and shoaling region for the mobile bed study reported by 
Onishi. [1972] for the same flume as the other two studies. 
The correspondence between the shoaling region over the 
point bar and the outward near-bed flow is very strong. 

· These data clearly confirm, at least for this general channel 
geometry, the outward flow prediction and show that it 
results from downstream changing bed topography rather 
than from flow patterns generated in the upstream bend. 

The origin of the outward velocity over the point bar can 
only be explained quantitatively by solving (2) and (3). It was 
recognized by C. Yen that outward velocities near the bed 
occurred, but he attributed them to the effects of flow 

separation along the outside bank in the upstream crossing 
[C. Yen, 1967, p. 33]. There is, however, good coincidence 
of the outward velocities with the region in which the depth 
decreases downstream. It is also unlikely that flow separa­
tion affected such a large region of the bed. Onishi [1972], in 
fact, attributed the outward flow he observed to flow ..being 
shifted ... by the larger point bar .. :· [Onishi, 1972, p. 
57]. 

The outward velocity over the top of the point bar 
significantly influences other processes. The net cross­
stream discharge contributes to a rapid crossing of the 
maximum average velocity to the outer bank. In the equilib­
rium bed model the maximum velocity crossed to the outer 
bank by section 3'lT/8 (see Figure 5 for location) as compared 
to the trapezoidal channel in which the maximum average 
velocity crossed only to the channel centerline by the 
downstream end of the bend. Like the maximum average 
velocity, the zone of maximum boundary shear stress 
crossed to the outer bank much sooner (by section 3"lT/8) in 
the equilibrium bed model than in the trapezoidal channel. A 
rapid outward shifting at the zone of maximum boundary 
shear stress also was found in the laboratory meander with 
bar and pool topography studied by Hooke [1975]. 

As has been discussed previously, the large momentum 
flux terms caused by the point bar and pool degrade the 
usefulness of (13) for predicting the angular deviation of the 
boundary shear stress from the downstream direction. The 
outward velocity shown in Figure 4 confirms this conclu­L 
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Fig. 3. Changes in water surface topography caused by shoaling 
of the flow over the point bar. Solid lines delineate channel outline 
and water surface in a curved channel with downstream varying bed 
topography but without the effects of .spatial accelerations. The 
dashed lines indicate the water surface in the same channel with the 
effects of convective accelerations in the downstream direction 
included. Elevation changes are exaggerated. 

sion. The data used to construct Figure 4 from the experi­
ments by C. Yen [1967] were also used to compute the 
coefficient C. The average of 46 data points in which the 
velocity near the bed was inward is 7.7 with a standard 
deviation of 4.65. Although this agrees well with the expect­
ed values from empirical results of Zimmernum [1977], it is 
of limited value, because the coefficient C varied systemati­
cally through the bend and across the channel. In fact, it 
ranged over a factor of 5 across individual sections, particu­
lar at sections 51Tll6 through -rr/2. Equation (13) is sometimes 
useful in order to obtain a first guess of the magnitude of the 
inward velocity when the equation is modified to include the 
net outward boundary shear stress component described 
previously. 

The Yen and Yen experiments clearly show that the bar­
pool topography in a laboratory bend with constant curva­
ture and immobile boundary causes significant cross-stream 
flow near the bed over the shallow part of the point bar. In 
natural river meanders we can expect the flow processes to 
be similar and considerably more difficult to document·­

r 
accurately. However, it is the natural river meander mor­
phology we wish to explain. The following description of our 

i field study demonstrates that the findings of these laboratory 
experiments have direct application to natural streams. 

FLOW IN A RIVER MEANDER: 
:,i MEASUREMENTS IN MUDDY CREEK 

Field Site r Muddy Creek is a sand-bedded, lowland tributary of the 

r 
I upper Green River in western Wyoming (Figure 5). Andrews 
i [1981], in a study of rates of sediment transport, has de­

scribed the general features of the river and has provided a 
location map. At the measurement site the stream has a 
drainage area of 235 km2 and a gradient of 0.0014. Bank-full 
discharge, mean width, and mean depth are 1.6 m3/s, 5.5 m,r and 0.5 m, respectively, and the maximum pool depth at this 

I stage is 1.1 m. The width to depth ratio of the stream is 11, a 
value typical of small streams. The slope, discharge, and 
depth are more accurate estimates than were reported in an 
earlier paper on our initial findings [Dietrich et al., 1979]. 
Data presented here were collected in 1978 and 1979 as part 
of a study of flow, sediment transport, and boundary shear 
stress in a.river meander [Dietrich, l982a]. 

A topographic map of the channel made in June 1976 is 
shown in Figure 6. Muddy Creek has incised through out­
wash terraces to form a narrow floodplain. The outer banks 
of most bends on the creek are cut into these terraces and 

consist of steep sandy surfaces with a low concentration of 
gravel, often free of vegetation. At high stage the pools along 
the outer banks are excavated to a lag deposit of gravel 
accumulated from bank sloughing into the pool. Along the .'.• 

insides of the bends, and bordering the crossing between the 
bends, the banks are composed of sandy and silty deposits 
colonized by a dense network of grass roots. The channel 
narrows in the region where it is bounded on both sides by 
grassy banks, widens in the bends where the outer bank is 
easily eroded, and narrows downstream where it is again 
bounded by grassy banks (Figure 7). 

Langbein and Leopold [1966] have shown that the path of 
many river meanders can be expressed by the sine-generated 
curve: 

"' • 2'7TS'*' = W Stn -- (21)
M 

where <!> is the angular deviation of the centerline from the 
down-valley axis at a distance s downstream along the 
channel centerline, M is the meander wavelength, and w is 
the angle between the centerline and the down-valley axis at 
the crossing between the bends. The crossing is defined as 
the segment of channel between the bends where the radius 
of curvature is infinite. 

BED TOPOGRAPHY FLOW DIRECTION 

A. Trapezoidal 

B. Equilibrium bed 

C. Mobile bed 

Fig. 4. Region of shoaling flow and direction of velocity near the 
bed relative to channel centerline for a flume meander with three 
different bed configurations: (a) trapezoidal channel [B. C. Yen, 
1965}; (b) equilibrium bed channel [C. Yen, 1967]; and (c) mobile bed 
channel [Onishi, 1972]. Contour interval in Figures 4a and 4b is 4c. 
Data for mobile bed studies were not reported in a manner that 
permitted accurate contouring of flow directions. This sequence 
shows that although the bend shown is downstream of a bend 
opposite curvature, the outward near-bed flow over the point bar is 
due to shoaling and not to a carry-over of flow pattern from the 
upstream bend. 
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Fig. 6. Topography of the study site. The pools have been shaded for emphasis. 

To define the channel path of the study site, we digitized 
the centerline of the channel at the discharge of interest in 
1978, and we fit, using least squares, a sine-cosine function 
of three harmonics to the data. This function fitted the data 
well. As is shown in Figure 8, the sine-generated curve that 
describes the path of the Muddy Creek meander is 

360° s 
<I> = 69.49° sin -- (22)

50.4 m 

The change in <I> with s gives the predicted channel 
curvature, and this is plotted with the curvature computed 
from the least squares fit to the centerline in Figure 9. This 
indicates that the crossings between the bends occur be­
tween sections 10 and 12 and between sections 22 and 24. 
There is a very rapid decrease in curvature at the entrance to 
the bend and an equally rapid increase at the downstream 
end of the bend. A curvature minimum occurs between 
sections 14 and 18, but for most of the center of the bend, the 
curvature is relatively constant, at about 8 m. The minimum 
radius of curvature to width ratio is 1.5 for the central bend, 
1.5 for the upstream bend, and 2.4 for the downstream bend. 
Leopold and Wolman [1960] have shown that the typical 
radius of curvature to width ratio of a meandering river is 
2.4, so the study site is a relatively sharp bend in comparison 
to the· average river meander. The sine-generated curve 
places the curvature minimum at the center of the bend, 
halfway between the crossings. It is interesting to note that it 
is in this region where the greatest bank erosion (about 40 
cm/yr) is occurring [Dietrich, 1982a, b]. Were this process to 
continue, the present curvature minimum would shift down­

developed bed forms. At this . time, suspended load is less 
than 10% of the total load, and the streambed is easily seen 
from above the water surface. Description of the bed forms 
and sediment transport processes is given elsewhere [Die­
trich et al., 1979; l)ietrich, 1982a, b]. Most sediment is 
derived from channel migration into outwash terraces [An­
drews, 1977]. During periods of continuous supply of sedi­
ment and constant discharge of water the channel develops a 
bed morphology that is close to steady state. Figure 10 
shows the shape of cross sections at about 1.1 m3/s for three 
field seasons (1976, 1978, and 1979) which are compared by 
matching centerlines to remove the effects of channel migra­
tion. Because of the passage of dunes along the stream 
channel, there is a 10- to 15-cm error associated with a single 
transect of depth measurement. This error was removed in 
the 1978 cross-section measurements by averaging repeated 
measurements across the channel for periods of up to 3 
hours. In general, the difference between years is much less 
than that due to dune migration through a given section. 
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Muddy Creek has long periods of nearly constant dis­ DISTANCE DOWNSTREAM ALONG CENTERLINE ( m) 

charge when it receives irrigation outflow in the late spring Fig. 7. Variation in stream width of a flow of 1.1 m3/s as a 
and early summer. During these periods it transports a sand function of distance downstream along the channel centerline. 
bed load with a median particle size of 0.7 mm in well- · Numbers refer to cross sections. 
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Fig. 8. Variation in the direction of the channel path relative to the down-valley axis (circles and dots) as compared to 
the sine-generated curve (solid curve with crosses). 

Field Methods and Data Analysis 

Flow measurements. The magnitude and direction of 
velocity were obtained at nine sections through the meander 
by means of 12 pairs of small rotor-type current meters 
positioned at regular intervals through the water column and 
across the channel. The current meters had 3.5-cm-diameter 
rotors that were held in a 1.6-cm-long, 4.2-cm-OD ring of 
O. l 7-cm wall thickness. A support stem, 37 cm long and 1.3 
cm in diameter, housed the circuitry for the meter. Magnets 

generate a pulse signal when the blades pass a Hall effect 
sensor in the support rod. Flow that encounters the current 
meter head-on can be monitored to an accuracy of :!:0.3 cm/s 
or :t 1.2% of the measurea velocity, whichever is larger. 
Other characteristics of the current meter, including calibra­
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of curvature is infinite. These locations 3.J."C defined as crossings 
between the bends. The dashed curve is the variation in radius of 
curvature that would result if the channel exactly followed the sine­
generated curve path. The farthest downstream bend is less curved 
than the first two, so the sine-generated curve fitted to the central 
bend underpredicts the magnitude of the radius of curvature there. 
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tion as a function of angle of attack. have been published by 
Smith [1978). 

Pairs of current meters were mounted such that the axes of 
the current meters were I 0 cm apart and orthogonal. The 
current meters faced toward each other and upstream. The 
brackets were attached to an inverted T-shaped stainless 
steel rod bolted to an inverted L-shaped plywood platform. 
The rod could be moved vertically to change the height of 
the current meters, and four platforms were used to support 
the 24 current meters. A continuous railing along both banks 
was constructed upon which wooden bridges could be 
placed and freely moved to any position in the channel. This 
allowed the precise placement of the current meters in the 
ftow. 

The output from each meter was stored simultaneously by 
multichannel digital counters. Total number of pulses caused 
by rotor movement were accumulated for 10-min intervals 
and stored separately. As counting for the next 10-min 
interval proceeded, the stored values for each current meter 
were recorded manually in notebooks. The counts during 
successive intervals were watched closely to identify which 
if any of the current meters had been fouled or blocked by 
detritus. 

The current meters could usually be left for 30 min before 
noticeable changes occurred in the quality of the output. At 
half-hour intervals each current meter was inspected and 
cleaned. Although inorganic suspended load was very low in 
Muddy Creek, the relatively large amounts of grass fibers 
and animal hair washed in with irrigation outflow made this 
cleaning of the current meters necessary. 

The following procedure was used to determine the flow 
field through each of the nine sections. Before current 
metering was begun, the depth of flow at 10-cm intervals 
across the channel was measured repeatedly for a period of 
about 3 hours in order to define the mean bed elevation and 
temporal variation in depth due to the passage of dunes. The 
current meters were then installed, and their output was 
recorded for approximately 2 hours (about one dune period). 
after which time the positions of the platforms or the heights 
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of the current meters above the bed were changed. Owing to 
the magnitude of mobile dunes on the streambed the current 
meters could not be placed closer than about 5 cm above the 
bed. The highest current meter was generally 5 cm below the 
water surface. Velocity was monitored over the 2-hour 
periods at about 60 locations in the cross section. Twelve 
days and nights were required to complete the survey of all 
the sections. 

The data were examined to remove those measurements 
that were anomalously low because of clogging of the 
current meters. The magnitude of each velocity vector at a 
position in the flow was plotted as a function of time. If the 
speed decreased systematically during the period after clean­
ing to a mangitude lower than that first recorded after the 
next cleaning, the low record was rejected. In a few cases. 
only the first IO-min average obtained after cleaning could be 
used. If the velocity decreased drastically in either one or 
both of the current meters in a pair. it was assumed that the 
low velocity was due to fouling of the current meter. and the 
record was rejected. A total of 6100 separate velocity values 
were plotted and subjected to this evaluation. Only 15% of 
the readings were deemed contaminated and not used. 

During this period of measurement at sections 12 through 
25, the average stage varied by 2.5 cm (6% of mean depth), 
and the computed discharge averaged 1060 l/s (0.66 bank­
full) and ranged from lO 16 to 1097 l/s. An incomplete survey 
was made at section JO during a stage that was 5.3 cm below 
the average for all other sections. 

The data presented were not corrected to the same dis­
charge at each section because the difference measured in 
discharge between sections was smaller than the uncertainty 
in computing the discharge and the uncertainty in distribut­
ing the discharge correction to changes in width. depth. and 
velocity at specific heights above the bed. For sections 12 
through 25 the error in the comparison of velocities due to 
di!;charge differences between sections is less than 4%. 
Differences between velocities due to discharge changes 
between section 10 and 12 are less than 5%. · 

Section orientation. The selection of the orientation of 
the· cross-channel plane that defines the downstream and 
cross-stream components of flow is critical to examining the 
magnitude and direction of forces acting in the flow. In 
laboratory channels with constant width. cross sections 
perpendicular to both channel walls are easily determined. 
Natural rivers usually have irregular banks and vary in width 
through. a meander. Selection in the field of the orientation of 
a section across a natural river channel is an arbitrary 
process. Given various kinds of assumptions. the range of 
possible orientations is probably over 10° for any position in 
a curved channel with natural banks. This error creates only 
a small uncertainty (less than about 5%) in the magnitude of 
the downstream velocity. but it can cause a change in 
direction and a substantial change in magnitude of the cross­
stream velocity. The simplest approach is to choose a line 
that is apparently perpendicular to the banks and to the 
general path of the channel by visual estimation. In a rapidly 
curving channel with variable width this often is quite 
difficult. A less arbitrary procedure is to digitize the path of 
the centerline of the channel. fit a smoothly varying function 
to the data, and compute the perpendicular to the trend of 
the smooth curve. This yields a good estimate of the 
orientation most perpendicular to the local path of the 
channel. The selection of the smoothing function, however, 

arbitrarily defines the downstream length scale of the chan­
nel curvature that is used to compute the channel orienta­
tion. If the function follows the digitized data very closely, 
then it is the spacing of the data points that will have the 
greatest influence on the eventual computation of section 
orientation. In a rapidly curving channel with changing 
width, selection of the channel centerline is also imprecise. 

A solution to this problem is to use the observed down­
stream velocity fields between successive sections to com­
pute from the continuity equation (5) what the cross-stream 
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Fig. 10. Shape of cross sections at about 1.1 m3/s for the three 
field seasons 1976, 1978, and 1979. Comparison was made by 
aligning centerline for each year. In 1977 a drought prevented high 
flow from occurring, and the bed topography was considerably 
different from previous or subsequent years. 
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Fig. 11. (continued) 

profile remained constant from the point of measurement to· channel centerline. The average change in direction re­
the respective boundary. Each vertically averaged velocity quired, regardless of sign, was only 4.4°, even if section 19B 
was then multiplied by the total depth of flow at the location is included in the averaging. None of the corrections 
of measurment, and these values were used to compute the changed significantly the pattern of the results. 
total cross-stream and downstream discharge measured at Water surface topography. A topographic survey of the 
each section. water surface was not made in the 1978 season because of 

The observed vertically averaged downstream velocities lack of time. In the following year, during a stage that was 
were located in the section with respect to the channel only 1.3 cm lower than the 1978 mean for sections 12 through · 
centerline. At SO-cm intervals s~arting at :t25 cm from the 25, the elevation ()f the water surface was surveyed at 10 
centerline, values for.the- vertically averaged velocity were sections across the meander. The survey was made by 
computed by linearly interpolating between the two nearest wading the s~ream." A survey rod with a sharply p~inted base 
points. These values were then used in (23) and (24) to was held about 80 cm upstream of the wader's legs and 
compute ·the section orientation required by con~inuity. slowly lowered to the water sui-face. As soon as the point 
Table 1 lists the onen.tation change from that chosen in the to~ched the water, the person holding the rod would shout, 
field to that first · made in order to conform to a line . and a· reading would be taken to the nearest millimeter. At 
perpendicular to the path of the digitized centerline of the least three readings were made at each pqsition in" this 
channel. It also gives the final correction required by conti­ manner, and the average sighting was recorded. Measure­
nuity. The large correction required at section 19B resulted ment error was about 2 mm for each reading. Error due to 
from the field alignment being chosen to make access to the stagnation caused by the wader's legs was ·small. If the legs 
current meters easier with the bndges available at that time, are approximated as a cylinder 30 cm fo diameter; velocity 
rather than being based on the apparent direction of the reduces by the ratio (15 cm)2/(95 cm2), or only about 2%. For 
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TABLE 1. Orientation Corrections 

Section Centerline Fit Continuity 

10 +0.6 
Ii -4.7 -4.4 
14 +1.6 -3.4 
18 -3.6 -1.9 
19B -1.0 +10.3 
20. +8.2 +4.0 
22 +4.3 +2.4 
24 +2.6 +5.1 
25 +1.~ -3.3 

Values are in degrees. 

velocity should be and then rotate each section until the 
measured cross-stream discharge matches the computed 
one. In order to compute the total cross-stream discharge of 
water, Qn..., (5) must be integrated from bank to bank: 

-1 Jn a(us)h
-- . --dn 
1 - N - ..·12 as 

(23) 

The average direction of flow, 6".' between successive 
sections with an average downstream discharge Qs... is 

(24) 

DOWNSTREAM VELOCITY 
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This angle can be compared with the angle computed from 
the observed cross-stream velocity, and the observed angle 
then corrected to give the computed value. Because this 
correction typically is small, there is no need to correct the 
downstream velocity, so iteration can be avoided. 

This procedure for establishing the proper orientation of a 
section differs substantially from that used by Rozovskii 
[1957, p. 139] and inore recently reintroduced by Bathurst et 
al. [1977]. The Rozovskii procedure. requires that for either 
laboratory or natural meanders, the mean direction of flow 
be determined for individual vertical velocity profilec' not 
for the entire cross section. The cross-stream component of 
velocity is then computed in relation to the mean flow 
direction for each profile. The outward and inward dis­
charges relative to this mean flow direction will be zero, and 
thus this analysis yields the secondary circulation but not the 
complete cross-stream velocity field. This is important be­
cause downstream and cross-stream forces caused by 
changes in momentum associated with the cross-stream 
velocity can only be computed in a frame of reference in 
which the cross-stream velocity field is correctly represent­
ed. 

In order to apply (23) and (24) to Muddy Creek. the 
vertically averaged cross-stream and downstream velocities 
were computed for each vertical profile along the cross 
sections. To do this, we assumed that the velocity measured 
nearest the water surface and nearest the bed in an individual 
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Fig. 11. Downstream view of cross sections of isovel (equal velocity) surfaces and downstream and cross-stream 
components of flow. The contour interval is 5 cmls. Three lines at channel bed are the mean and range of depth 

'!determined from repeated measurement during a 2-hour period. Arrows indicate direction across the channel. Large 
numbers in the lower left-hand comers are the section numbers. The vertical axis is the depth in centimeters. and the 
horizontal axis is the distance from the channel centerline. 



t • 


IL 


I 

'--' 

I 

L._.... 

I 
\,__. 

L 

I 
L 

\l ;,.:,:;;::•..':: 
~ 

i 
L 

L.. 

.._I 

1186 DIETRICH AND SMITH: FLOW THROUGH CURVED CHANNELS 

a mean velocity of 60 emfs this would cause the water 
surface to rise by less than 1 mm, that is, less than reading 
error. 

Results and Discussion 

Downstream and cross-stream components offlow. The 
downstream and cross-stream components of the velocity 
field through the nine sections of the study site are given in 
Figure 11. The 1978 downstream velocity field is similar to 
the 1976 mean flow field published by Dietrich et al. [1979]. 
It consists of a high-velocity core that shifts from the inside 
to the outside channel with distance through the bend. This 
pattern is the same in both sets of data and agrees with the 
general flow pattern described by Leopold and Wolman 
[1960, pp. 780-781]. 

Figure 11 indicates that there are three typical patterns of 
cross-stream velocity at any section: flow near the bank that 
is opposite to the general pattern of cross-stream velocity 
flow, either all inward or all outward; outward fl.ow near the 
surface and inward flow near the bed. The flow direction 
along the inner bank is opposite to the main How direction 
from sections 12 to 18. This is due in part to the bank 
irregularity upstream of section 10 (Figure 4) that tended to 
deflect flow away from the inner bank. It is also due to 
channel widening downstream to section 18 (Figure 7). A 
region of secondary circulation ~pposite to the main flow 
pattern exists along the outer bank from sections 18 to 22. 
This arises where the maximum velocity in vertical profiles 
near the bank is some distance below the surface. Centrifu­
gal acceleration is equal to the square of the downstream 
velocity divided by the local radius of curvature. The 
centrifugal acceleration forces the fluid toward the outer 
bank and causes significant vertical velocities at the bank. If 
the maximum velocity is at the surface, the vertical veloci­
ties at the outer bank will be directed toward the bed. 
whereas if the maximum velocity is suppressed below the 
surface, then the vertical velocity will be directed upward in 
the upper part of the flow and downward in the lower part. 
Further discussion of the process can be found in the paper 
by Bathurst et al. [1979]. An upward velocity near the bank 
is associated with a surface flow directed away from the 
bank, as found along the outer bank at sections 18 through 
22. In contrast, the outward flow direction at sections 24 and 
25 along the outer bank is due to a bank irregularity just 
upstream of section 24. 

In the region away from the channel banks (toward the left 
bank) an outward cross-stream velocity extends throughout 
the entire water column across the width of section 12 and 
over the point bar from section 14 through section 19B. 
Beginning along the inner bank at section 22 and extending 
through section 25, the cross-stream velocity is directed 

· toward the right bank, which at sections 24 and 25· is an 
outward direction. In contrast, the outward cross-stream 
ftow at the surface and the inward cross-stream ftow near the 
bed were confined to the 20 or 30% of the channel width 
(sections 14 through 22) where the depth of flow was 
greatest. 

The pattern of cross-stream velocity in the region away 
from the channel banks agrees well with the observations by 
C. Yen [1967] and Onishi [1972] that were discussed previ­

. ously. Figure 12 is ~ map of the direction offlow recorded in 
the current meters nearest the bed (5 to 10 cm above the 
bed). This map is very similar to the one presented in Figure 

S. Figure 13 shows that the outward velocity over the point 
bar occurs where the depth decreases downstream, as found 
in the Yen data. 

The ratio of the cross-section to downstream discharge 
and the direction of the discharge vector are listed in Table 2. 
Through the crossing and into the center of the bend, the 
discharge vector is oriented 4° to 7° toward the outer bank in 
relation to the centerline path. This is due almost entirely to 
forcing of the flow around the point bar. Downstream of the 
center of the bend, the cross-stream discharge drops rapidly 
to a small net inward discharge, and the discharge vector 
nearly follows the centerline path. This pattern of disctarge 
through the bend is similar to that measured by C. Yen [1967, 
p. 102, Figure 20] in the equilibrium bed channel described 
previously. Yen found that the discharge vector increased 
from 7° in the crossing to 11° in the center of the bend, in 
relation to the channel centerline, and reduced to a slight 
inward discharge in the downstream end of the bend. 
· Analysis of several other field and laboratory studies 

indicates that where a zero-net cross-stream discharge has 
not been imposed on the data, outward flow over the 
upstream, shoaling part of the point bar is a general feature. 
Leopold and Wolman {1960] report the downstream and 
cross-stream velocity fields for four sections through a 
gravel-bedded river meander at bank-full conditions. The 
data are given in relation to section orientations selected in 
the field. We have already shown that if chosen carefully. 
this orientation should be close to the satisfying continuity. 
Their data demonstrate a strong outward flow over the 
upstream part of the point bar (Figure 14). The cross-stream 
velocity pattern of outward flow at the surface and inward 
flow near the bed is also confined to the deepest portions of 
the channel cross sections. 

In Figure 15 we reproduce an illustration used by Kondra­
t'yev [1968] in his article on meandering processes. The data 
are from laboratory experiments by Z. M. Velikanova. 
Clearly depicted are outward oriented near-bed ·velocity 
vectors in the region of shoaling flow over the point bar. 

Jackson [1975] studied general patterns of flow. particle 
size, and bed topography of the sand-bedded Wabash River. 
He showed stick diagrams of near-bed velocity vectors and 
also isobath maps of three bends of varying curvature. In all 
three bends, regions of outward flow are strongly correlated 
with shoaling areas or point bars. Hickin [1978] measured 
flow components at nine successive bends on the Beatton 
River, Canada. The channel became progressively less sinu­
ous downstream and wider and shallower. Cross sections 
were quite far apart, and orientations were determined in 
relation to a measure of mean flow orientations. At five of 
the bends, relatively simple cross-stream velocity patterns 
could be deciphered. Of these five, three showed outward 
flow over the inside part of the point bar; one narrowed and 
deepened in the bend and showed no outward flow; and one 
showed an inward flow over the point bar, but this was 
associated with a 3-times downstream increase in velocity in 
the downstream direction. Hickin argued that there was little 
downstream carry-over of previous bend flow structures. He 
also used an approxima.te fQrm of the continuity equation to 
reason correctly that there is net transport of water toward 
the concave bank. 

Two data sets that have been used to test flow theories are 
those of Bridge and Jarvis [1982] and Rozovskii [1957]. At 
the entrance to the bend of the South Esk river studied by 
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Bridge and Jarvis, flow ·depth decreases rapidly by about one 
half over the inside part of the point bar (Figure 16a). In this 
region the area of highest velocity shifts outward, and the 
magnitude of the velocity increases by about 15%, but the 
average do~nstream velocity in the shoaling area changes 
little. In order to satisfy continuity there must be a large 
cross-stream discharge. Data shown in diagrams in the paper 
by Bridge and Jarvis (1982] were used with (5) and (23) to 
compute the vertically averaged cross-stream velocity at 
intervals across their section 6. Because of the large distance 
between sections a forward difference calculation was per­
formed. The average. cross-stream velocities required by 
continuity are shown in Figure 16a. Our calculations gave a 
slightly higher downstream discharge at section 7 than at 
section 6, so before (5) and (23) were employed, the dis­
charge at section 7 was set equal to that of section 6 by 
reducing downstream mean velocities at section 7 by I0% 
(the computed difference in discharge). 

Net cross-stream discharge was found to be 12.6% of the 
downstream discharge, and the discharge vector was 7° 
toward the outer bank relative to the centerline path. These 
values are quite similar to those for the Muddy Creek study 
site and for the equilibrium bed flume of C. Yen [1967]. The 
structure of the cross-stream velocity field is not easily 
corrected, so we simply indicate in Figure 16a a uniform 
outward flow that would satisfy continuity. Because the 
velocity field reported by Bridge and Jarvis [1982] shows 
little vertical variation over the shallow part of the point bar, 
the corrected uniform outward flow is probably close to the 
correct vertical structure. Outward flow near the bed proba­
bly also occurred over the inner one third of the channel at 
section 5. 

Ro;.ovskii [1957] explicitly oriented individual velocity 
profiles so that no net discharge occurred. This yields the 
correct circulation (as defined in fluid mechanics; see Raud­
kfri a11d Callander [1975, p. 98], for example). but not the 
correct cross-stream velocity field. Figure 16b indicates that 
as in the Bridge and Jarvis case. the reported data conflict 
with those required by continuity. Rozovskirs sections were 
too far apart to apply (5) and (23). so a quantitative correc­
tion cannot be made. 

Water surface topography. Figures 17 and 18 give a 
contour map of the water surface topography and longitudi­
nal profile of the water surface along the centerline. The 

. Fig. 12. Direction of ftow near the bed. as determ!ned with ~he 
current meter data shown in Figure 11. The left bank 1s the outside 
bank in the bend between sections 12 and 22 and the inside bank 
between sections 24 and 25. 

DISTANCE FROM CHANNEL CENTERLINE { m) 
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Fig. 13. Distribution of inward and outward velocity at succes­
sive cross sections through the bend. The arrow indicates direction 
of motion in this downstream view of the sections. The channel 
outline represented by the solid curve is the more downstream of the 
two sections portrayed. and the pattern of cross-stream velocity 
applies to that section. 

general pattern of superelevation and resultant flattening of 
the downstream slope along the oustide bank and steepening 
along the inside bank is similar to that found in other natural 
river meanders [Eakin. 1935; Leopold, 1982; Bridge and 
Jan•is, 1982]. The maximum superelevation at section 18 
occurs just downstream of the radius of curvature minimum. 
Average maximum difference in elevation across the channel 
at sections 14 through 22 was 2.0 cm, as compared. to a total 
elevation lowering of only 3.5 cm from the upstream crossing 
(sections 10 to 12) to the downstream crossing (sections 22 to 
24). The average cross-stream slope was 2.7 times greater 
than the centerline downstream slope between sections 12 to 
18. From the centerline to the outer channel bank in this 
region, although the downstream velocity was 40 to 60 cmls 
<Figure 11 ), the downstream slope was zero or negative. This 
implies that the downstream velocity through this region is 
controlled by the inertial forces (convective accelerations) 
acting on the flow. 

TABLE 2. Cross-Stream Discharge 

Percentage of Angular Deviation 
Section Downstream From Downstream. deg 

12 7.0 +4.0 
14 6.6 +3.8 
18 10.7 +6.1 
19B 11.8 +6.7 
20 0.7 +0.4 
22 . 3.1 -1.8 
24 3.1 -1.8 
25 19.8 -11.2 
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Fig. 14. Successive cross sections on Baldwin Creek reported by Leopold and Wolman [1960]. Shoaling region over 
point bar showed strong outward flow throughout the water column. 

\ 
l_ The longitudinal profile of the centerline (Figure 18) 

flattens between sections 14 and 19. This bulge in the profile 
is similar to that found in the equilibrium bed channel by Yen 

i and Yen [1971] {Figure la'). The reduced pressure gradient 
\.._. 

along the centerline occurs in large part because of drag 
caused by bar and pool topography. and the net outward 
velocity over the point bar (i.e .• t'-wdil<us>lzlos) dn is 
negative in (6)). This effect is discussed in some detail by 
Smith and McLean [1983]. 

Components ofthe force balance. An attempt was made 
to use (2) and (3) to compute the do~nstream and cross-­\ 

I 
I_. 	 stream boundary shear stress from the observed water 

surface topography and components of the velocity field. 
This was not successful for several reasons. The magnitudes 

I 	 of the convective acceleration terms were found to be very ! 
L large, often 10 times greater than the downstream pressure 

gradient, and errors in their estimation dominated the solu­
tion. These errors dominated because the two downstream , 
forces due to convective acceleration (second and third 
terms in (2)) tended to be of opposite sign and cancel: small 
errors would give a net difference between the two terms of 

the same magnitude as the downstream pressure gradient 
force. The errors occurred probably because there were an 
insufficient number of cross sections and too low a density of 
measurements at each cross section completed. It was also 
found that the water surface topography would have had to 
have been surveyed accurately to a fraction of a millimeter 
to allow sufficiently precise calculation of the downstream 
and cross-stream pressure gradients, and the available in­
strumentation did not permit this. · 

Qualitatively, the analysis supports and adds to the find­
ings of Yen and Yen (1971] presented in Figure 1 for the 
equilibrium bed model. In the upstream end of the bend in 
Muddy Creek, as in the equilibrium bed model. the two 
terms arising from downstream convective acceleration 
(equation (2)) were large and tended to be of opposite sign. 
The data, however, indicate that these terms are smallest 
and tend to change sign at the channel centerline, where Yen 
and Yen performed their calculations. For example, data for 
section 14 in Muddy creek are plotted in Figure 19. Note the 
large magnitude and cross-stream variation of -[p/(l - N)] 
iJ<u/->lzliJs and -p CJ<usun>hlan. It could well be that 
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---­ b _,,_ c 

<"_ ......., d 

D 10 'O 60 80 100 cm 
-=1 0 50 tDO cm/sec 

h:=:t==r=1 

Fig. 15. Reproduction of illustration used by Kondrat'yev [1968]. p. 323. Figure 16] showing the pattern offiow and 
bed topography in a laboratory channel at high Froude numbers: (curve a) surface velocities. (curve b) bottom 
velocities, (curve c) contour lines of the bottom (centimeters). (curved) discharge distribution curves. and (curve e) bar 
contours. Kondrat'yev had reported curve a as bottom velocities. but this is clearly a misprint. Note strong outward 
bottom velocities in the shoaling region over the point bar. • 



L 

1189 

I 

l 

I 
L 

r 

L 


( 

L 


r 

L 


f 

\ 
'-­

( 
i 
I.._ 

I 

L 

I 

.1 
i 

DIETRICH AND SMITH: FLOW THROUGH CURVED CHANNELS 

despite the precision and accuracy with which their labora­
tory data were collected, Yen and Yen may have also found 
that in the region away from the centerline the convective 
accelerations were too large to allow empirical computa­
tions. 

In the region from halfway between sections 19 and 20 to 

Section 6 

0.2 0.6 0.6 0.6 0.7 0.7 

Section 1 	 o 1 2 Topo9rophy,111 

0~.4 V1IK!ty,m/1K 

0 IOM 

A. 

~ 
(US) h 

0.2 \

w4m/H)C

r20· 

(u5 )h 1.1 2.1 1.1 1.4 1.1 o.s m 2/sec 

m l\Ll]JTIJ 

(u5 ) 0:5 0.6 o.5 0.5 0.4 o.3 m/sec 

Section I 

o ~mrf'»x 
~ ~ol( 
:SC 

\.} lsobothmapB. 

Fig. 16. Successive cross sections and flow fields at the entrance 
to river bends. (a) Data from Bridge and Jan•is [1982] for discharge 
of 19.6 m3/s. Vertically averaged velocities ~nd local discharge per 
unit width are shown and indicate that a strong outward flow must 
occur. The cross-stream velocity field reported by Bridge and Jarvis · 
and that estimated from equations (5) and (23) arc shown. (b) Data 
from Roz.ovskii [1957]. The need for a strong outward flow is 
indicated by the large reduction in the downstream discharge per 
unit width over the point bar. 

...__. 
lsobatll map contour interval: 0.5m flow deplll 

241979 GJi.• 5.63. 
5.20 in 1976 datum 

Fig. 17. Water surface topography during a constant discharge 
of 1.0 m3/s. The contour interval is S mm. G.H. refers to the gage 
height on a staff plate near station 25. 

just below section 22 (Figure 6) the bed topography varies 
little in the downstream direction, and correspondingly, the 
net cross-stream discharge is small (Table 2). Here the 
pattern o( the forces due to convective acceleration is less 
well established, and. as Yen and Yen found in the down­
stream part of the equilibrium bed channel, the terms tended 
to be smaller and. in places, ·had the same sign. 

In the Muddy Creek bend, the centrifugal force and cross­
stream pressure gradient dominated the cross-stream force 
balance. The data were not of sufficient quality, however, to 
examine the imbalance found by Yen and Yen in the 
equilibrium bed model. Nevertheless, the data do suggest 
that both convective acceleration terms in (3) contribute to 
the total force balance. 

Our analyses and those by Yen and Yen [1971] show that 
the downstream spatial acceleration term, p o<us11n>1zta11. in 
(2) is significant. Previous models for flow through river 
bends, such as the model by £11gelund (1974]. have omitted 
this term. 

CONCLUSION 

The field data described here and the laboratory data 
presented by Yen and Yen (1971] demonstrate that the 
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Fig. 18. Longitudinal profile of water surface and mean depth at 
centerline. The crossing between the successive bends occurs 
between sections 10 and 12 and sections 22 and 24. The zero 
elevation position was set at the upstream crossing. 
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@ ® 
conwectiwe acceleration term conwettiwe acceleration term 

assaciated with ossociated with 

cross-stream ~ed-slope downstream (D


I lled\-slope downstream 
pressure gradient 

+-+-+-?~----- j 
x ~~ -~ <>:;::::= ~ 
• ...............+----+---+ 


100 0 100 -200 

Distance from channel centerline (cm) 

Fig. 19. Components of the downstream force balance. equation 
(2). for section 14 in Muddy Creek (see Figure 14 for location of the 
section). Numbered lines are as follows: (1) [-pgh/(l - Ml aE/as. 
(2) -[1/(1 - N)]p a<us2)1ilas. and (3) -p a(us11n)hlan. The term 
2P<.usU11}/z/(1 - N)R is represented by the crosses. 

development of a point bar in a curved channel greatly 
modifies the pattern of flow and the downstream and cross­
stream force balances. Channel curvature alone will cause 
the development of a high boundary shear stress zone near 
the inside bank, one that decreases in magnitude from the 
upstream part of the bend to the downstream end. Corre­
spondingly, the boundary shear stress will increase near the 
outside bank in the downstream end of the bend. Down­
stream changing curvature will generate forces due to spatial 
accelerations that can be quite large if the curvature change 
is rapid. This was found to be the case at the abrupt 
transition from the straight section to the curved section in 
the fiat-bottomed channel studied by Yen and Yen (Figure 
1). A near balance in the centrifugal force and cross-stream 
pressure gradient results in a cross-stream velocity field 
through the bend consisting of outward velocity near the 
surface and. inward velocity near the bed across the entire 
channel width (Figure 20a). If the downstream rate ofchange 
of curvature is also small, the high-momentum fluid near the 
inner bank crosses slowly toward the outer bank. G. Parker 
(personal communication, 1983) finds, however, that if the 
wavelength of the meander is about 10 times that of natural 
bends, a weak outward discharge may also develop at the 
bend apex in·flat-bedded channels (Figure 20b). ln a circular 
annulus or in a channel with a natural wavelength but with 
bed topography that does not vary in the downstream 
direction, net outward discharge also will not occur. 

The development of downstream varying bar and pool 
topography alters this pattern of flow through a bend. 
Shoaling of flow over the point bar causes a large net 
outward discharge in the upstream part of the bend. An 
imbalance between the cross-stream pressure gradient and 
the centrifugal force results in outward velocity near the bed 
over the top of the point bar. Because of this the secondary 
circulation and the cross-stream velocity pattern are no 
longer equivalent. The cross-stream velocity pattern of 
outward velocity at the surface and inward velocity near the 
bed appears to be confined to 20 or 30% of the channel 
width, where depth of flow is greatest (Figure 20d). The net 
outward flow causes a substantial cross-stream outward 
transfer of momentum and thus contributes to a rapid 
outward shifting of the high-velocity core and of the zone of 
maximum boundary shear stress (see Dietrich et al. (1979] 
and Dietrich [1982a, b] for the pattern of boundary shear 
stress in the Muddy Creek bend). 

In general, in a curved channel with bar and pool topogra­

phy there is a tendency for the convective acceleration terms 
in the downstream force balance to be of opposite sign and to 
cancel in the upstream part of the bend. In the downstream 
end of the bend where the convective acceleration terms 
may be of the same sign. they are probably smaller in 
magnitude. Because of this there is a positive correlation 
between the downstream pressure gradient component and 
the downstream boundary shear stress. As a result, the 
general pattern of downstream boundary shear stress in a 
river meander can be roughly estimated from measurement 
of the water surface topography and calculation of the 
downstream pressure gradient. This pattern, however. can­
not be sufficiently accurate to be used in quantitative model­
ing of sediment transport processes. 

In a flat-bottomed curved channel the downstream de­
crease of the high boundary shear stress near the inside bank 
must cause the sediment transport rate to diminish. and net 
deposition of sediment must occur at the downstream end of 
the bend. Sediment deposition by this process contributes to 
emergence of the point bar. As the flow shoals, an outward 
component of boundary shear stress and thus sediment 
transport develops. This outward component of sediment 
transport across the point bar has been described by Dietrich 
et al. (1979] and is well documented elsewhere [Dietrich, 
1982a]. An equilibrium point bar depth is established when 
the decreasing sediment transport along the inside bank is 
exactly balanced by topographically induced outward sedi­
ment transport. 

Our analysis of the laboratory study by Yen and Yen and 

I \l\llll\ I 
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B. 

~
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~
0. 

Fig. 20. Idealized pattern of cross-stream velocity in curved 
channels: (a) fiat-bottomed channel, (b) flat-bottomed channel with 
wavelength about 10 times that of natural bends (G. Parker. personal 
communication. 1983). (c) channel with downstream varying bar and 
pool topography and assumed cross-stream velocity pattern and (d) 
channel with downstream varying bar and pool topography and 
observed cross-stream velocity pattern. Vertical lines indicate the 
positions ofthe measurements. The curves denote the magnitude of 
the cross-stream velocity in the direction indicated by the arrows. 
Note that the pattern of cross-stream velocity found in the fiat­
bottomed channel in Figure 20a is confined to the pool in Figure 20d. 
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modeling flow and evolution of bar and pool topography in 
river meanders are, by themselves, insufficient. The pattern 
of cross-stream velocity assumed by previous authors of 
outward flow at the surface and -inward flow near the bed 
(Figure 20c) is not as ubiquitous as has previously been 
thought. Instead, there is an outward flow over the top of the 
point bar. This means that the particle force balance used to 
determine bed morphology should include this effect such 
that net cross-stream sediment transported can be predicted. 
Forces arising from topographically induced convective ac­
celerations are not small and cannot be ignored. Instead, we 
find the point bar at first emerging as a result of an inherent 
instability generated by channel curvature and then stabiliz­
ing as the flow and the sediment in transport are forced 
toward the pool. 

NOTATION 

gravitational acceleration. 

local depth of flow. 

accumulated elevation change in downstream direc­

tion. 


L total distance downstream from midsection of 
straight channel. 

M meander wavelength. 
ll cross-stream coordinate in curvilinear coordinate 

system. 
N 	 the ratio, n/R, in curvilinear coordinates. 


downstream component of water discharge. 

cross-stream component of water discharge. 


r 	 radius' of curvature of channel centerline~ cross­
stream coordinate in cylindrical coordinate system. 

s 	 distance downstream; downstream coordinate in 
curvilinear coordinate system. 
downstream water surface slope in cylindrical coor­
dinate system. 
cross-stream water surface slope in cylindrical coor­
dinate system. 
constant slope along channel centerline. 
time. 
downstream water velocity. 
cross-stream water velocity. 
vertical water velocity. 
average water velocity at the midsection of straight 
channel. 

w width. 
z vertical coordinate in curvilinear coordinates. 
'Y proportionality factor. 
6 downstream coordinate in cylindrical coordinate 

system. 

kinematic viscosity. 

density of water. 

total deviation stress. 

bound~ry shear stress. 

downstream boundary shear stress in curvilinear 

coordinates. 

cross-stream boundary shear stress in curvilinear 

coordinates.· 

angular deviation of channel centerline from the 

down-valley axis. 

angular deviation boundary shear stress vector from 

downstream direction. 


v 

E water surface elevation. 

Ee water surface elevation at channel centerline. 
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As with the design of dikes in the Mississippi River, there are no laws 
that are cut and dry. Because the conditions of the river are so variable, 
only qualitative values can be accessed to the impacts of dikes on the 
navigation channel. What may be extraordinary channel improvement over one 
particular year, may follow the next year with results not quite so 
impressive. The same applies to the Bendway Weir. Model tests show that for 
every successive hydrograph run, variable results were achieved, some better 
than others. Therefore, unless one were testing the Bendway weir concept with 
steady state conditions, including both flow and sediment, constant radius of 
curvature, perfect structure definition, etc. one could re.ally not expect to 
come up with a golden set of design parameters. 

However, some generalities can be used to help one intuitively design 
Bendway Weirs in bends and even straight reaches, knowing a few qualitative 
lessons learned from model testing. Also, as the actual prototype reacts with 
the present structures placed in the river, a better understanding of model to 
prototype correlation will be understood. 

Height. The most efficient height of structures was 15 feet below the 
low water reference plane. This is the maximum height the structures could be 
built to in a navigation channel with a nine foot draft. If there were no 
navigation constraints, then the structures could be built higher and be·even 
more efficient. But as a rule, to have any impact on the bend, the height of 
the structures should be at least 4\5 the height of top of bank, or 80% of the 
maximum bank height. This rule applies only to a navigable river where the 
main goal is to provide added width while still allowing the safe passage of 
tows over the tops of the structures. 

If the main goal is stabilization of the toe of the bankline, then the 
Weirs could be built at much lower elevations. More research has to be done in 
this area on determining the minimum height of design required to form enough 
deposition on the outside of the bend to stabilize the bank. We do know that 
the height of deposition is approximately the same as the height of the 
structures. 

Spacing. The spacing again is a variable that cannot be accurately tested 
unless steady state conditions are performed. As a rule, for obtaining 
maximum width in the bend, the• spacing should be approximately the same 
distance as the width of the navigation channel at its narrowest point in the 
bend (usually at the point bar tip). In the case of Dogtooth Bend, this 
distance was measured as 700 feet. 

Length. Of all the design parameters, this has seemed to be the most 
value for the dollar. The longer the structures can be built, the better the 
channel will become. There is a limit, though, on the amount of scour on the 
inside of the bend that will occur at a -15 LWRP height. The designers goal 
should be to build the structures as long as physically possible. 

Of course, if one doesn't have a height constraint, then one would be 
able to build higher, shorter structures and achieve the same effects. More 
model research needs to be conducted in this area as well. 
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